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PART   IL 


General  and  Physical  Chemistry. 


Optical  Rotation  of  Organic  Compounds.  L.  A,  Tschugaeff 
(/.  liuss.  rhys.  Chem.  Soc,  1902,  34,  606—622.  Compare 
Abstr.,  1898,  ii,  274  and  495  ;  1899,  ii,  3).— The  author  brings  for- 
ward lui.  r  evidence  in  support  of  the  two  principles  previously 
{loc.  cit.)  enunciated  bv  him,  namely :  (1)  The  approximation  to  a 
constant  value  of  .  moli-^nlar  rotation  in  a  homologous  series  as 
the  series  is  ascended,  and  (2)  the  moderating  effect  observed  when  a 
substituent  group  enters  an  optically  active  molecule  at  a  distance 
from  the  active  complex.  The  first  of  these  principles  is  exemplified 
by  the  molecular  rotations  of  the  menthyl  esters  of  the  fatty  acids, 
which  are  as  follows  : 

Menthol   -780 

Menthyl  formate     -146-3 

„         acetate -157-3 

„         propionate    ...  -160*2 

.,         rt-butyrate   ...  -156*9 

A  number  of  other  menthyl  derivatives,  some  of  them  not  previously 
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Menthyl  n-valerate     .. 
w-hexoate 

.      -  157-3 
.      -157*7 

,,         7i-heptoate   .. 
,,         n-octoate 

.      -157-7 
-155-8 

..         /t-nonoate 

-  157-3 
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prepared,  have  been  examined,  the  results  being  given  in  the  following 
table : 

Sp.  gr.  at  SOV-l^       [a]„.  [M]^. 

Menthyl  «-nonylate —                —         -  157'3° 

methyl  ether 0-8607        -95-67^     -162-6 

ethyl  ether    0-8357        -97-29  -179-0 

propylether 0-8519        -92-14  -182-5 

benzyl  ether 0-95131      -9462  -232-7 

MNIenthylamine    0-8562  -36-15        -56-03 

Menthyldimethylamine    0-8465  -58  66  -107-35 

Menthyldiethylaraiue  0-8487  -114-80  -242-20 

Menthyldipropylaiuine    0-8490  -130-75  -312-50 

Menthyldibutylamine 08494  -114-35  -305-30 

Meuthylethylamioe 0-8448  -83-45  -152-71 

Menthyl  chioroacetate 1-0564  -73-86  -171-2 

„         dichloroacetate 1-1088  -63-56  -168-7 

„         trichloroacetate    1-1796  -59-05  -  176-8 

„         bromoacetate     1-2136  -6095  -168-8 

,,         a-bromopropionalc   1-1762  -54-52  -158-6 

„         isobutyrate    0-9062  -69-76  -157-7 

„         cyanoacetate  (in  benzene) —  -80-71  -180-0 

„         benzoate         (         ,,         ) —  -90-92  -236-3 

„         o-bromobenzoate  1-2287  -6055  -205-3 

„         ?/i-bromobenzoate 1-2242  -70-43  -238-7 

^>bromobenzoate  1-2264  -70-45  -238-8 

phenylpropionate 0  9851  -56-21  -161-9 

„         cinnamate     1-0066  -86-65  -2478 

„         p-nitrobenzoate  (in  benzene)  —  -88-37  -269  5 

;8-naphthoate       (         „         )  —  -92-76  -287-6 

„         crotonate  08325  -82-61  -185-0 

,,         oxalate       "    (m  benzene)    ...  —  -101-5  -371-5 

„         succinate        (          „         )    ...  —  -81-52  -321-2 

„         suberate          (         „        )    ...  —  -73-30  -330-1 

,,         orthosilicate  (         „        )    ...  —  -95-24  -617-1 

The  points  to  be  noticed  in  the  above  table  are  :  (1)  The  great 
increase  in  the  molecular  rotation  caused  by  the  introduction  of  a 
benzene  nvicleus  into  the  active  molecule.  (2)  The  great  difference 
between  the  values  for  the  isomerides,  dimethyl-  and  ethyl-menthyl- 
amine.  (3)  The  small  change  produced  by  the  substitution  in  menthyl 
acetate  of  chlorine  atoms,  these  being  at  some  distance  from  the 
active  complex.  (4)  The  values  for  the  menthyl  esters  of  di-  and 
tetra-basic  acids  these  being  respectively  about  twice  and  four  times  the 
values  for  the  esters  of  the  fatty  acids. 

The  author  discusses  the  papers  of  Guye  and  Babel  (Abstr.,  1899, 
ii,  718  and  719),  whose  results  he  considers  confirmatory  of  his  own 
views.  T.  H.  P. 

Stereochemistry  of  Alicyclic  Compounds.  Ossian  Aschan 
(7?er.,  1902,  36,  3389— 3399).— The  author  draws  attention  to  the 
limitations  of  the  van't  Hoff  and  Le  Bel  hypotheses  when  applied  to 
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alicyclic  compounds.  It  is  shown  in  detail  that  the  possibilities  of 
isomerism  in  ring  systems  are  more  truly  seen  when  the  symmetry  of 
the  molecule  is  alone  considered  ;  further,  it  is  demonstrated  on  these 
lines  that  optical  activity  becomes  possible  in  certain  ring  systems  in 
the  absence  of  an  asymmetric  carbon  atom. 

This  interesting  paper  cannot  be  suitably  abstracted  in  detail. 

K.  J.  P.  0. 

Optical  Double-Isomerism.  Gosta  Hartwall  {Ber.^  1902, 
35,  3399 — 3400).  —  On  heating  together  mol.  proportions  of  citraconic 
anhydride  and  /-borneol  at  100^  under  pi-essure,  a  mixture  of  two 
acid  esters  is  obtained,  both  of  which,  on  hydrolysis,  yield  borneol  and 
the  acid  unchanged.  Oue  acid  ester  forms  large  crystals  melting  at 
ISO-o'^  and  has  [a]o  -  39-97°  at  17-5°,  and  -  3993°  at  18°  in  alcoholic 
solution ;  the  other  acid  ester  forms  four-sided  leaves  or  prismatic 
crystals  melting  at  82-5°,  and  has  [a]o  -  43-44°  at  22°  and  -  43-27°  at 
20-5°.  The  optical  antipodes  of  these  two  acids  were  prepared  from 
the  anhydride  and  tZ-borneol.  An  acid  ester  was  prepared  from 
mesacouic  acid  and  ^borneol  by  heating  the  two  substances  together 
under  pressure  at  135°;  it  crystallised  in  aggregates  of  prismatic 
crystals  molting  at  116-5°  and  has  [ajo  -45'14°  at  21°  and  -45-13° 
at  20°  in  alcoholic  solution.  K.  J,  P.  0. 

Limit  of  the  Intensity  of  a  Current  from  a  Voltaic  Element 
capable  of  producing  Appreciable  Electrolysis  in  a  Voltameter. 
]\Iarcelix  p.  E.  Bertiielot  {Conipt,  rend.,  1902,  135,  485 — 492, 
Compare  Abstr.,  1902,  ii,  546,  547,  591). — In  a  voltameter  containing 
only  dilute  sulphuric  acid,  the  external  pressure  exerts  such  an 
influence  that  as  it  diminishes  a  greater  resistance  may  be  introduced 
into  tlie  circuit,  and  there  will  still  be  appreciable  electrolysis.  The  con- 
centration of  the  acid  scarcely  modifies  the  intensity  of  the  current 
required  to  produce  appreciable  electrolysis,  but  in  this  respect  the 
influence  of  temperature  is  very  great. 

With  pyrogallol  in  the  voltameter,  the  effect  of  the  external 
pressure  is  the  same  as  without  it,  and  the  concentration  of  the  acid 
has  no  influence,  but  when  a  large  excess  of  pyrogallol  is  used  the 
cohesion  of  the  liquid  is  so  modified  that  the  bubbles  of  hydrogen  are 
evolved  less  freely. 

From  the  results  of  his  various  observations,  the  author  concludes 
that  when  a  feeble  current  passes  through  a  liquid  the  chemical  energy 
necessary  to  start  the  action  is  always  present,  but  not  sufficient  to 
maintain  it,  and  external  electrolysis  can  only  be  effected  if  it  is 
maintained  by  a  current  which  is  continuous  and  above  a  certain 
limit. 

The  evolution  of  hydrogen  in  a  voltameter  is  incomparably  more 
sensitive  than  the  deposition  of  silver. 

P  The  order  of  magnitude  of  the  reactions  taking  place  in  the  voltaic 
elements  studied  by  the  author  is  comparable  with  those  of  normal 
physiological  phenomena,  and  the  formation  of  hydrochloric  acid  in  the 
ga>tric  juice  can  be  explained  as  due  to  the  cumulative  action  of  the 
various  cells  of  the  body.  J .  McC. 

1—2 
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Electrical  Conductivity  and  Viscosity  of  Casein  Solutions. 
Otto  Sackur  {Zeil.  phjsikal.  Chem.,  1902,  41,  672—680).— A  solu- 
tion containing  1  gram  of  dried  casein  requires  for  neutralisation 
(with  phenolphthalein  as  indicator)  8-81  c.c.  of  iV/10  sodium,  barium,  or 
calcium  hydroxide.  Hence  the  equivalent  of  casein  is  1135,  and  its 
molecular  weight  must  be  a  multiple  of  this  number.  The  conductivity 
of  solutions  of  the  casein  sodium  salt  varies  with  the  dilution  in  a 
manner  which  points  to  the  basicity  of  casein  being  4,  and  possibly  5 
or  6,  Although  this  casein  sodium  salt  is  an  electrolyte,  it  does  not 
diffuse  through  parchment. 

The  values  obtained  for  the  viscosity  of  casein  sodium  salt  solutions 
are  in  accordance  with  Arrhenius's  formula  17  =  ^"  (Abstr.,  1888,  336) ; 
it  is  shown  that  the  viscosity  of  the  solutions  is  mainly  due,  not  to 
the  free  casein  produced  by  hydrolysis  and  dissolved  in  colloidal  form, 
but  to  the  casein-sodium  molecule  or  its  ion  (compare  Reyber,  Zeit. 
physikal.  Chem.,  1888,  2,  743). 

When  casein  dried  at  100°  is  treated  with  dilute  alkalis,  a  substance 
similar  to  casein  has  been  obtained,  and  has  been  called  ^socasein. 
The  behaviour  of  this  substance,  which  is  more  strongly  acid  than 
casein,  has  been  studied  on  the  lines  mentioned  above.  J.  C.  P, 

Temperature  Coefficients  of  Electrical  Conductivity  of 
Solutions  in  Water  and  in  Organic  Solvents.  Influence  of 
Superfusion  and  of  Maximum  Density.  Giacomo  Carrara 
and  M.  G.  Levi  (Gazzetta,  1902,  32,  ii,  36—53). — After  giving  a  short 
account  of  previous  investigations  made  on  the  relations  existing 
between  the  physical  properties  of  solvents  and  their  dissociating 
power,  the  authors  describe  their  own  experiments,  which  consist  of  a 
number  of  measurements  of  electrical  conductivity  by  Kohlrausch's 
method,  using  an  altei'nating  current  and  a  telephone  ;  special  pre- 
cautions were  taken  to  keep  the  temperatui"e  constant  to  within  0'1° 
for  15  minutes.  For  the  carefully  purified  solvents  employed,  the 
following  results  were  obtained  : 

Specific 

Boiling  point.  Specific  gravity.  conductivity. 

Methj'l alcohol 64-5°  (759  mm.)  0  79375  at  2.')74°  2 "5. IQ-'^  at  25° 

Ethyl         „ 78       (758  uiin.)  079425  at  1674°  1-3.10-Sat25 

Acetone     67-5    (761mm.)  0  79729  at  2074°  0-6.]0-6at25 

Pyridine    114-5   (763  mm.)  0-99937  at    0°/4°  0-96.10-'' at  25 

Formic  acid  (melting 

at  7-4°)  101       (760  mm.)  1-24405  at    074°  0-1705.10-^  at  17° 

The  conductivity  results  obtained  by  the  authors  for  solutions  of 
the  same,  or  neaidy  the  same,  concentrations  of  potassium  iodide  in 
various  solvents  are  given  in  the  following  table,  which  contains  also 
various  other  physical  coostauts  of  the  diiferent  solvents  obtained  by 
Walden  and  Centnerszwer  (Abstr.,  1902,  ii,  245)  ;  V  represents  the 
dilution  in  litres  of  solution  containing  a  gram-molecule  of  the 
potassium  iodide,  /r  the  ob.served  conductivity  in  reciprocal  ohm  units, 
and  Cjits  temperature  coefficient,  relative  either  to  0°or  18°,  calculated 
from  the  formula  : 

Ct  =  {h\-Iu)IK,(t,-t,)  or  Ct  =  {A\-h\)/Iv,s{ii-h)- 
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Solvent. 

F. 

^0- 

C,(0). 

CtilS"). 

Diel- 
ectric 

con- 
stant. 

Factor 
of 

associ- 
ation. 

Latent 
heat  of 
evapor- 
ation. 

Vis- 
cosity. 

0-0089 
0-0162 

0-0162 
0-0055 
00110 
0-0020 

Sur- 
face 
ten- 
sion. 

Water 

195-7 

0-002267 

0-0320 

0  0208 
0-0173 

0-0180 
0-0129 
00164 
0  0079 
0-0094 

81-12 
57-0 

57-0 
32-5 
•26-8 
20-7 
•20-0 

3-7 
3-6 

3-6 

3-4 

2-7 

1-09 

0-93 

536-2 
103-7 

103-7 
267-0 
205-1 
125-3 
101-4 

336 

Foriuicacid 

Formic  acid  (for 

KCl)     

Methyl  alcohol. 
Ethyl  alcohol... 
Acetone   

200 

100 
197-6 
200 
160 

200 

0-001800  0-0245 

0002510  0-0270 
0-001468  0-0168 
0-000845  0-0225 
0005173  0-0090 

64-3 

64-3 
59-8 
38-5 
336 

Pyridine 

0-00090 

0-0170 

31-1 

It  will  be  seen  from  these  numbers  that,  in  genei^al,  a  certain 
parallelism  exists  between  the  temperature  coefficients  of  the  con- 
ductivity and  the  physical  constants  given,  the  principal  exception  to 
such  parallelism  being  found  in  the  viscosity. 

Temperature  conductivity  curves,  in  some  cases  for  various  dilutions, 
are  given  for  potassium  chloride  and  iodide,  cadmium  iodide,  sodium 
nitrate,  and  acetic  and  monochloroaceticacidsin  water ;  potassium  chloride 
in  formic  acid  ;  potassium  iodide  in  formic  acid,  in  methyl  and  ethyl 
alcohols,  and  in  acetone  and  pyridine.  The  curves  for  aqueous  solutions 
exhibit  a  marked  dift'erence  from  those  in  organic  solvents.  The  latter 
can  be  represented  as  relations  of  the  first  degree,  whilst  the  curves  for 
aqueous  solutions  cannot  be  expressed  even  as  a  second  degree  relation, 
owing  to  the  anomalies  which  are  introduced  in  the  neighbourhood  of  the 
temperature  of  maximum  density  of  water  and  Avhich  are  most 
clearly  shown  in  solutions  of  feeble  electrolytes.  These  results  are  in 
agreement  with  the  observations  of  luussana,  {Atti  Beg.  1st.  Venet.,  1893, 
[vii],  4)  and  Gnesotto  {ibid.,  1900,  59,  ii,  987).  These  anomalies  are  due 
to  a  variation  in  the  ionic  concentration,  but  it  seems  that  this  does  not 
depend  only  on  the  diminution  in  volume  of  the  solvent  and  on  the  special 
condition  (subjected,  that  is,  to  something  resembling  a  pressure)  in  which 
the  electrolyte  is  found,  since  this  would  not  explain  why  the  effect  is 
most  marked  with  weak  electrolytes.  The  authors'  view  is  that  the 
phenomenon  depends,  in  great  part,  on  the  non-homogeneity  of  water 
at  its  maximum  density,  crystalline  molecular  aggregates  being  formed 
which  do  not  participate  in  the  equilibrium  determining  the  limit  of 
the  degree  of  dissociation  between  solvent  and  solute.  T.  H.  P. 


Behaviour  of  a  Lead  Anode  in  Solutions  of  Sodium  Hydr- 
oxide and  the  Electrolysis  of  Solutions  of  Sodium  Hydroxide 
containing  Lead.  1\akl  Elbs  and  J.  Fokssell  {Zeil.  Elektrochem., 
1902,  8,  7()0 — 772). — When  a  clean  lead  anode  is  used  in  a  solution 
of  sodium  hydroxide  (the  current  density  being  small),  the  metal 
passes  into  solution  as  bivalent  lead.  When  the  solution  has  become 
saturated  with  lead  oxide,  or  if  a  solution  of  lead  oxide  in  sodium 
liydroxide  is  employed,  lead  peroxide  is  deposited  on  the  anoie  with 
small  current  densities,  but  as  the  current  increases  lead   oxide  and 
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oxygen  are  also  formed,  the  yield  of  lead  peroxide  diminishing;  at 
Jiigher  temperatures,  it  increases  rapidly.  These  observations  are  best 
explained  by  supposing  that  HPbO'o  ions  are  discharged  at  the  anode  ; 
these  decompose  into  water,  lead  oxide,  and  oxygen,  which  react  more 
or  less  completely  to  form  lead  peroxide. 

This  interpretation  is  also  in  agreement  with  measurements  of  the 
discharge  potentials.  It  is  found  that  lead  peroxide  is  formed  on  a 
platinum  anode  at  20°  at  a  potential  0-23  volt  lower  than  that  required 
for  the  formation  of  lead  oxide  and  oxygen.  Lead  peroxide  appears 
to  occlude  oxygen  in  the  same  way  as  platinum.  The  potential 
difference  between  a  lead  peroxide  coated  platinum  electrode  and  a 
solution  of  lead  oxide  in  sodium  hydroxide  is  about  0"3  volt  below 
that  required  for  the  formation  of  PbOg ;  hence  the  deposition  and 
solution  of  PbOg  electrolytically  are  not  reversible  operations. 

T.  E. 

Electrolysis  of  Mixtures  of  Salts.  Anatole  Leduc  {Compt. 
rend.,  1902,  135,  395  — 396).— In  order  to  investigate  the  effects  of 
impurities  on  observations  based  on  the  use  of  a  silver  nitrate  volta- 
meter, two  such  voltameters  were  employed,  one  containing  pure  silver 
nitrate,  the  other  silver  nitrate  to  which  potassium  nitrate  or  copper 
nitrate  had  been  added.  It  was  found  that,  unless  the  concentration 
of  the  impurity  was  very  excessive,  no  difference  in  the  quantity  of 
metal  deposited  was  observed.  Admixture  with  the  salt  of  a  metal 
higher  in  the  potential  list  than  silver  would  probably  cause  other 
results,  but  such  impurity  would  soon  be  eliminated  during  electrolysis. 

L.  M.  J. 

Nature  of  Cadmium  Amalgams  and  their  Electromotive 
Behaviour.  H.  C.  Bijl  {Zeit. 'physihal.  Chem.,  1902,41,  641—671). 
— The  complete  fi^eezing  point  curve  for  mixtures  of  cadmium  and 
mercury  has  been  determined,  and  is  found  to  rise  regularly  from  the 
freezing  point  of  mercury  to  that  of  cadmium,  there  being  only  a 
slight  discontinuity  at  188°  and  65  atomic  per  cent,  of  cadmium.  The 
temperature  at  which  separation  of  solid  begins  has  been  determined 
also  for  many  of  the  amalgams  by  studying  the  volume  change  which 
accompanies  rise  of  temperature.  The  expansion  during  the  process 
of  fusion  is  greater  than  that  for  either  the  solid  or  liquid  amalgam, 
so  that  both  the  beginning  and  the  end  of  fusion  can  be  determined. 
In  this  way,  it  has  been  shown  that  from  amalgams  containing  0 — 65 
atomic  per  cent,  of  cadmium,  mixed  crystals  separate  containing  0 — 75 
atomic  per  cent,  of  cadmium,  whilst  from  amalgams  containing  65 — 100 
atomic  per  cent,  of  cadmium  mixed  crystals  separate  containing  77 — 100 
atomic  per  cent,  of  cadmium  ;  there  is  therefore  a  gap  in  the  mixed 
crystal  series  from  75  to  77  per  cent.  The  lower  the  temperature  the 
wider  is  this  gap  ;  thus  at  25°  it  extends  from  65  to  80  atomic  per  cent., 
which  means  that  an  amalgam  containing  a  percentage  of  cadmium 
between  these  two  limits  will  at  25°  separate  into  two  phases.  This 
extension  of  the  gap  at  lower  temperatures  has  been  demonstrated  by 
studying  at  a  definite  temperature  the  E.M.F.  of  cells  of  the  following 
type  :— Hg  |  Hg2S04,CdS04  |  Cd  amalgam.    The  E.M.F.  of  such  a  cell 
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giacluallj  iucreases  with  llio  percentage  of  cadiuium  in  the  amalgam, 
but  remains  constant  for  iutoivals  where  the  cadmium  amalgam  con- 
sists of  two  phages  (compai'c  Wind,  Abstr.,  1901,  ii,  368).  If  E.M.F. 
is  plolted  against  Cd  concentration,  and  the  curves  for  25",  50°,  and 
75°  are  compared,  the  horizontal  parts,  corresponding  with  the  gap  in 
the  mixed  crystal  series,  increase  in  length  as  the  temperature  of 
investigation  is  lowered.  In  the  light  of  the  results  obtained,  the 
irregularities  of  the  Weston  cadmium  cell  observed  by  Jaeger  and 
Cohen  (see  loc.  cit.)  may  be  explained. 

The  author  has  also  determined  the  heat  developed  when  1  gram- 
atom  of  cadmium  is  dissolved  in  amalgams  of  different  concentration. 

J.  C.  P. 

Electrolytic  Reduction  of  Potassium  Chlorate.  G.  H. 
Burrows  {J.  Physical  Chem.,  1902,  6,  417— 426).— When  potass- 
ium chlorate  solution  is  electrolysed  with  copper  electrodes,  a  high 
reduction  efficiency  which  may  reach  200  per  cent,  is  obtained. 
This  does  not  appear  to  be  due  to  spontaneous  decomposition,  as 
na  evolution  of  oxygen  is  observed,  neither  is  perchlorate  formed. 
The  efficiency  is  increased  by  high  current  density  at  the  anode  and 
is  decreased  by  the  presence  of  free  alkali.  Possible  causes  for 
the  high  efficiency  are  considered,  one  of  these  being  reduction  by  the 
metal  itself  at  the  cathode. 

L.  M.  J. 

Latent  Heat  of  Vaporisation  of  Aniline,  o-Toluidine,  cer- 
tain of  their  Deri\ratives,  and  other  Organic  Substances. 
Wladimir  Luginin  {Ann.  Chim.  Phys.,  1902,  [vii],  27,  105—144. 
Compare  Abstr.,  1901,  ii,  145;  1902,  ii,  547). — The  following  values 
are  published  for  the  first  time : 

Latent  heat  of  Specific 
vaporisatioii.  heat. 

0-Toluidine    95085  0-5239  between  195°  and  22° 

Methylaniline 95-07  0-5126  „  196  „  20 

Dimethylaniline  80-69  0-4822  „  188  „  20 

L>imethyl-o-toIuidine   ...  70-25  0-4949  „  185  „  20 

Dichloroacetic  acid 7910  0-3498  „  196  „  21 

Propionic  acid  91-44  0-5596  „  138  „  20 

Nitrobenzene    79-15  0-3963  „  200  „  20 

On  applying  Trouton's  rule  to  these  results,  it  is  found  that  the 
four  aromatic  bases  and  nitrobenzene  are  not  polymerised  in  the  liquid 
state ;  the  two  aliphatic  acids,  however,  exhibit  considerable  polyraer- 
i.-^ation. 

Variation 
in  the  b.  p.  per  B.  p.  at 

1  mm.  ypiess.  760  nun. 

Aniline 0  053    between  700  mm.  and  760  mm.    184-25 

o-Toluidiiie  :...     0054  „        720         „         760     „       198-12 

Methylaniline 0*052  „        720         „         700     ,,       191-36 
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Variation 

ill  the  b.  p.  per 

1  11)111.  press. 

Dimetliylaniline  0'056     between 

Dimethyl-o-toluidine..  0'056  „ 

Dichloioacetic  acid  ...  0049  ,., 

Propionic  acid 0043  ,, 

Methyletbylacetoxime  0-044  ,, 

Ani-sole 0051 

Butyronitrile    0-049  „ 

Nitrobenzene   0-059  ,, 


]\.  p.  at 
7t50  ram. 

720  mm.  and 

760  mm.  192-68 

700 

760  „ 

183-90 

700 

760  , 

194-42 

720 

760  , 

140-30 

700 

760  . 

181-89 

700 

760  , 

153-53 

700 

760  . 

,   117-40 

700 

760  , 

,   210-60 

G.  T.  M. 


Volatility  of  Carbon  Compounds  in  Relation  to  Mole- 
cular Weight  and  Formula.  Louis  Henry  (Bull.  Acad.  roy. 
Bely.,  1902,  537 — 582). — From  a  study  of  tbe  boiling  points  of  a 
number  of  diii'erent  groups  of  organic  compounds,  and  the  change  in 
the  boiling  point  accompanying  certain  changes  in  the  constitution 
and  molecular  weight  of  substances,  the  author  shows  how  these 
differences  may  be  employed  as  a  guide  in  the  assignment  of  the 
formula  to  a  substance.  The  change  in  the  boiling  point  due  to 
certain  changes  in  the  constitution  of  the  compound  is  determined, 
and  where  marked  deviations  from  the  normal  behaviour  are  met 
with,  they  are  taken  as  a  sign  of  a  difference  in  the  constitution  or 
molecular  weight  from  that  assigned  to  the  particular  substance.  In 
this  way,  abnormally  high  boiling  points  were  found  in  the  case  of 
butyrolactone,  succinic  anhydride,  ethylene  carbonate,  succinate, 
fumarate,  glycollate,  and  oxalate,  glycoUide,  dialkyl  esters  of  oxalic 
acid,  and  aminoacetic  acid.  In  several  cases,  these  indications  of  a 
higher  molecular  complexity  were  confirmed  by  cryoscopic  determina- 
tions. A.  F. 

Freezing  Point  of  Dilute  Solutions  of  Mixtures.  Yukichi 
Osaka  {Zeit.  physikal.  Ghem.,  1902,  41,  560 — 564). — Determinations 
were  made  of  the  freezing  point  of  solutions  of  potassium  sulphate 
and  mannitol,  potassium  sulphate  and  phenol,  sodium  chloride  and 
carbamide,  and  sodium  chloride  and  phenol.  It  was  found  that  in 
general  the  cryoscopic  depression  of  the  mixture  is  but  slightly 
different  from  the  sum  of  the  depressions  of  the  components ;  it  is 
usually  slightly  smaller.  The  author  considers  that  the  influence  of 
the  ions  of  the  salt  on  the  undissiociated  compound  is  very  small  and 
that  such  an  influence  cannot  therefore  be  the  principal  cause  of  the 
departure  of  strong  electrolytes  from  the  mass-action  law. 

L.  M.  J. 

A  Thermochemical  Conslant.  Frank  W.  Clarke  {J.  Amer. 
Chem.  aS'oc,  1902,  24,  882 — 892). — The  heats  of  formation  of  organic 
substances,  determined  by  Thomsen,  are  those  obtained  by  combustion 
to  gaseous  carbon  dioxide  and  liquid  water.  The  molecular  heat  of 
formation  of  gaseous  water  at  18°  is  about  57934  cals.,  but  for  liquid 
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water  the  value  used  by  Thoiusen  is  68357  cals.,and  if  the  difference, 
10423  culs.,  be  subtracted  as  many  tiaies  as  there  are  molecules  of 
water  produced,  from  the  heat  of  combustion  of  any  organic  substance 
as  given  by  Thomsen,  a  series  of  values  is  obtained  in  which  the  author 
has  noticed  a  particular  regularity. 

If  the  number  of  molecules  of  carbon  dioxide  produced  be  represented 
by  a,  the  number  of  water  molecules  produced  by  6,  the  number  of 
oxygen  molecules  dissociated  by  c,  and  by  n  the  number  of  atomic 
linking.s|in  the  substance  burned,  then  4A7(  1 2«  +  66  -  c  —  8n)  =  constant, 
where  K  is  the  heat  of  combustion  of  a  hydrocarbon.  The  value  of 
the  constant  is  about  13880.  The  value  of  n  is  independent  of  the 
nature  of  the  liukings,  and  is  equal  to  the  number  of  atoms  in  the 
molecule  minus  one.  For  cyclic  compounds,  a  constant  factor  must  be 
introduced  to  represent  the  strength  of  the  ring. 

For  organic  substances  containing  chlorine,  the  constant  is  found 
from  ■i:J{/{l2a  +  6b  +  h  —  c  -  8n),  where  h  is  the  number  of  chlorine  mole- 
cules produced  ;  the  formula  for  bromides  is  the  t^ame  with  2/t  in  place 
of  //,  and  for  iodides  h  is  replaced  by  4/t.  For  compounds  containing 
nitrogen,  the  divisor,  in  the  case  of  cyanogen  derivatives,  is 
12rt  + 66  +  3;u  -  c —  8?i,  7?i  being  the  number  of  nitrogen  molecules  set 
free;  for  amines,  it  is  12a  + 66  +  9?m  —  c  -  8«.  The  divisor  becomes 
12rt +  66  +  9s  -  c  -  8?i  in  the  case  of  sulphur  compounds,  s  being  the 
number  of  molecules  of  sulphur  dioxide  produced.  The  constant  in 
the  case  of  alcohols  is  found  from  4A7(12«  +  66  — c—Cj  -  8n),  where  f^ 
is  the  number  of  oxygen  molecules  contained  in  the  alcohol. 

The  average  value  obtained  for  66  compounds  belonging  to  the 
diffeieut  series  is  13773. 

The  author  deals  with  the  significance  of  this  constant  and  shows 
that  it  suggests  a  general  law.  In  any  class  of  compounds,  the  heat  of 
formation  is  proportional  to  the  number  of  atomic  linkings  within  the 
molecule,  and  seems  to  bear  no  relation  to  the  masses  of  the  atoms 
which  are  combined.  J.  McC. 

Measurement  of  Temperature.  Part  I.  Pressure  CoeflBcients 
of  Hydrogen  and  Helium  at  Constant  Volume  and  at  Differ- 
ent Initial  Pressures.  Part  II.  Vapour  Pressures  of  Liquid 
Oxygen  at  Temperatures  below  its  Boiling  Point  on  the  Con- 
stant Volume  Hydrogen  and  Helium  Scales.  Part  III.  Vapour 
Pressures  of  Liquid  Hydrogen  at  Temperatures  below  its 
Boiling  Point  on  the  Constant  Volume  Hydrogen  and  Helium 
Scales.  ;Mokki.s  W.  Travehs,  Gkorge  i2p;NTEH,  and  Aduien 
Jaquekod  (Froc.  Roy.  Soc,  1902,  70,  484— 491).— Between  0°  and 
100°,  the  coefficient  of  increase  of  pressure  at  constant  volume  is 
0-00366255  for  both  hydrogen  and  helium ;  further,  this  number  is 
independent  of  the  initial  pressure,  although  the  values  obtained  for 
the  coefficient  at  lower  initial  pressures  are  not  quite  so  concordant  as 
those  at  higher  initial  pressures. 

The  temperatures  at  which  the  vapour  pressui-e  of  liquid  oxygen 
has  values  from  200 — 800  mm.  have  been  determined  (1)  by  a  constant 
volume  hydrogen  thermometer,  (2)  by  a  constant  volume  helium 
thermometer;    the  values   given   by   the   latter  are   01°  higlier  than 
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those  given  by  the  hydrogen  thermometer.    The  following  table  shows 
the  character  of  the  results  obtained  : 

Vap.  ])ress.  Temp,  ou  V;ip.  press.  Temp,  on 

ill  iiiiii.  helium  scale.  in  mm.  helium  scale. 

800 90-70°  500 86-39° 

760 90-20  400 84-49 

700 80-43  300 82-19 

600 88-01  200 79-17 

The  temperatures  corresponding  with  vapour  pressures  of  liquid  hydro- 
gen from  50 — 800  mm.,  have  been  determined  in  the  same  two  ways  ; 
in  this  case,  the  values  given  by  the  helium  thermometer  are  0'2° 
higher  than  those  obtained  with  the  hydrogen  thermometer.  The 
following  table  summarises  the  results  : 

Yap.  press.  Temp,  on  Ynp.  press.  Temp,  on 

iu  mm.  helium  scale.  in  mm.  helium  scale. 

800 20-60=  400 18-35^ 

760 20-41  .300 17-57 

700 20-12  200 16-58 

600 19-61  100 15-13 

500 19-03  50 14-11 

The  melting  point  of  hydrogen  has  been  found  to  be  1 4*P  on  the  helium 
scale.  Helium,  when  lowered  in  temperature  to  about  13°  abs,  and  sub- 
jected to  a  pressure  of  60  atmospheres,  showed  no  sign  of  liquefaction. 
Solid  neon,  at  the  temperatures  20-4°  and  15-65°  (helium  scale),  has  the 
vapour  pressures  12-8  mm.  and  2-4  mm.  respectively.  That  neon  is  a 
homogeneous  substance  is  shown  by  the  fact  that  its  vapour  pressure 
does  not  change  after  successive  portions  have  evaporated. 

The  pure  hydrogen  vised  in  this  investigation  was  prepared  by  means 
of  spongy  platinum,  and  the  helium  was  obtained  from  cleveite  gas. 

J.  C.  P. 

Physical  Constants,  Critical  Solution  Temperature,  and 
Osmotic  Pressure.  Leon  Crismer  {Ghem.  Centr.,  1902,  ii,  3;  from 
Bull,  assoc.  beige  des  Chimistes,  16,  83 — 94). — The  presence  of 
0-5 — 10  per  cent,  of  water  in  alcohol  cannot  be  satisfactorily  detected 
either  from  the  density  or  from  the  boiling  point.  On  the  other  hand, 
the  purity  of  absolute  alcohol  is  easily  proved  by  a  determination  of 
the  critical  temperature  of  solution  in  light  petroleum.  J.  C.  P. 

La-w  of  the  Rectilinear  Diameter.  Alexius  Batschinski 
{Zeit.  pliT/sikal.  Chem.,  1902,  41,  741 — 743). — Starting  from  van  der 
Waals'  equations  and  Dupre's  formula  for  the  vapour  tension,  the 
author  arrives  at  the  equation  vJV+vJv  =  S —  32^71,  where  v^  is  the 
critical  volume,  V  and  v  the  specific  volumes  of  gas  and  liquid 
respectively ;  n  is  proportional  to  the  critical  temperature  of  the 
substance,  so  that  the  above  equation  differs  from  the  mathematical 
expression  of   Cailletet  and  Mathias'   law  only   in  the  value  of   the 
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coefficients ;  this  difference  is  probably  duo  to  the  inadequacy  of  van 
der  Waals'  equation  of  condition. 

The  law  of  the  rectilinear  diameter  has  usually  been  described  as 
empirical,  but  the  author's  investigation  shows  it  to  have  a  theoretical 
basis.  J.  C.  P. 

Estimation  of  Very  Small  Vapour  Tensions  in  Certain 
Circumstances.  Launcelot  W.  Andrews  {J.  Amer.  ('hem.  Soc, 
1902,  24,  864 — 865). — 'L'he  vapour  tension  of  iodine  in  an  aqueous 
potassium  iodide  solution  can  be  determined  by  passing  a  current  of 
air  througli  a  weighed  quantity  of  the  solution  in  a  thermostat.  Tiie 
loss  of  weight  gives  the  amount  of  water  and  iodine  volatilised,  and 
by  titration  of  the  solution  before  and  after,  the  loss  of  iodine  can 
be  determined.  The  vapour  tension  of  the  iodine  is  found  from 
s  —  ioMSjmW,  where  M,  S,  and  W  are  the  molecular  weight,  the 
vapour  tension,  and  the  weight  of  water  respectively,  and  w  and  vi 
are  the  weight  and  molecular  weight  of  iodine.  J.  McC. 

True  Density  of  Chemical  Compounds  and  its  Relation  to 
Composition  and  Constitution.  VI.  Halogenated  Compounds. 
VII.  Sulphur  Compounds.  Innocentius  I.  KanOxNnikoff  (./. 
Euss.  Phys.  Chem.  Soc,  1902,  34,  575—605.  Compare  Abstr.,  1900, 
ii,  134  ;  1901,  ii,  305  ;  and  1902,  ii,  244). — From  the  determination  of 
the  true  densities  of  80  compounds  containing  chlorine,  the  author 
draws  the  following  conclusions  :  (1)  Free  chlorine  possesses  the  mole- 
cular density,  21 90,  and  it  has  this  value  in  many  of  its  compounds 
containing  more  than  one  chlorine  atom.  (2)  In  general,  however 
chlorine  assumes  a  smaller  molecular  density  when  it  enters  into  com- 
bination with  other  elements,  the  magnitude  depending  on  the  condi- 
tions under  which  it  is  found  in  the  compound.  Thus  as  a  substituent 
in  gaseous  hydrocarbons,  chlorine  has  the  moleciilar  density  157"5  ;  in 
monosubstituted  non-oxygenated  compounds,  169"1  ;  in  compounds 
containing  more  than  one  chlorine  atom,  192'3,  203'9,  or  219"0,  accord- 
ing to  the  amount  of  the  halogen  present.  In  oxygenated  compounds, 
the  value  is  192'3  when  one  atom  of  chlorine  is  present,  and  203'9  or 
219'0  when  there  are  several.  (3)  AVhen  two  carbon  atoms  united  by 
a  double  linking  are  present  in  a  compound,  a  chlorine  atom  combining 
with  one  of  these  atoms  breaks  the  double  linking  and  forms  the  com- 
plex 'CCKC*,  in  wliich  the  tervalent  chlorine  has  the  molecular 
density,  169"1.  If,  however,  the  chlorine  atom  is  separated  from  the 
doubly-linked  carbon  atom  even  by  one  carbon  atom,  as,  for  example, 
in  allyl  chloride,  such  breaking  up  of  the  double  linking  is  not  effected. 
Iq  order  to  bring  the  experimental  values  for  the  molecular  density 
into  accord  with  the  calculated  ones,  special  formulte  have  been 
devised   for  certain  compounds,  for   instance,   chloroform,   CCJg^ClH, 

^0(CJ1,,). 
and  amyl  cbloromaleate,  C'Q<.Jt,jT-''         >>CCl'COo'C^H„. 

Thirty-two  sulphur  compounds  have  been  examined,  the  results 
leading  to  the  conclusions:  (1)  Free  sulphur  has  the  molecular  density 
121  "2,  and  this  is  also  the  value  in  those  of  its  compounds  in  which 
it   acts  as  a  bivalent   element.       ^Vhen    the   valency   incieascs,   the 
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iDoleoulav  density  increases  by  multiples  of  23-2,  so  that  in  the  quad- 
rivalent condition,  the  value  is  144'4,  and  in  the  sexavalent  state, 
167"6.  (2)  In  compounds  of  different  types,  the  molecvilar  density  of 
sulphur  shows  a  behaviour  resembling  that  of  oxygen  in  analogous 
compounds  ;  thus  the  value  for  oxygen  or  sulphur  existing  in  the  form 
C'O'C  or  C'S'C  is  7"74  less  than  the  value  for  the  free  element, 
whilst  in  CIS  or  C!0,  the  value  is  increased  by  4-84.  T.  H.  P. 

Dependence  of  Viscosity  of  Liquid  Substances  on 
the  Temperature  and  Chemical  Constitution.  Alexius 
Batschinski  {Chem.  Cenlr.,  1902,  ii,  180 — 181  ;  from  Bull.  Soc.  Imp. 
Nat.  Moscow,  1902,  1 — 23). — A  large  number  of  liquids  have  been 
examined  with  reference  to  the  parameter  law.  Within  certain 
limits  of  temperature,  a  constant  value  has  been  obtained  for  the 
expression  y]{t  +  21^Y  for  about  half  of  the  substances  examined. 
Water,  acids,  and  alcohols  do  not  even  approximately  follow  the  law ; 
those  substances  which  are  subject  to  the  law  below  the  critical 
temperature,  as  a  rule  follow  it  also  above  this  point.  At  very  low 
temperatures,  the  law  loses  its  applicability.  The  anomalous  behaviour 
of  compounds  containing  a  hydroxyl  group  is  attributed  to  the 
change  of  association  of  the  molecules  with  varying  temperature. 

For  those  substances  which  do  not  obey  the  law,  the  deviation  is 
always  in  the  same  direction;  t]  (the  viscosity  coefficient)  increases 
more  quickly  with  diminishing  temperature  than  proportional  to  the 
third  power  of  the  absolute  temperature.  The  only  exception  to  this 
s  carbon  disulphide. 

It  has  been  deduced  that  for  all  those  substances  which  obey  the 
laws  of  corresponding  conditions  and  viscosity  parameter,  the  expression 
M^'OlEmi  has  the  same  value  (about  38'5),  where  M  is  the  molecular 
weight,  6  the  critical  temperature,  E  the  viscosity-parameter,  and  m 
the  true  volume  of  the  molecules.  The  results  obtained  confirm  this 
conclusion  and  the  formula  may  be  used  to  find  the  cx'itical  temperature. 

J.  McC. 

Dissociation  of  Mercury  Haloid  Salts.  Harry  Morse 
{Zeit.  physikal.  Chem.,  1902,  41,  709— 734).— The  solubility  of  silver 
chloride  in  mercuric  nitrate  solutions  of  different  concentrations,  and 
the  distribution  ratios  for  mercuric  chloride  between  (1)  water  and 
toluene,  (2)  mercuric  nitrate  solutions  and  toluene,  have  been  deter- 
mined. It  appears  probable  that  in  the  solutions  examined  the 
cathion  HgCl'  is  present, — a  conclusion  which  is  confirmed  by  electro- 
lytic transport  experiments.  With  the  help  of  the  above-mentioned 
solubility  and  distribution  determinations,  the  following  equilibrium 
constants  have  been  calculated:  [Hg"][Cr]/[HgCr]  =  0"35  x  10""  ; 
[HgCrj[Cr]/[HgCl2]  =  2-8x10-7;  [Hg"][Cl'f/[HgCI,]  =  1-0x10-1* 
(compare  Luther,  Abstr.,  1901,  ii,  301);  [Hg"J[HgCi2]/[llgCrp  =  0-13. 
Constants  have  been  obtained  also  for  the  parallel  bromide  and  iodide 
equilibria,  but  in  these  cases  the  phenomena  are  complicated  by  the 
extensive  formation  of  complex  molecules  in  solution.  Two  such 
compound  substances  have  been  isolated,  namely,  llgBr2,lIg(N03)2 
and  2AgBr,Hg(N03)2. 
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The  law  of  mass  action  is  founi  to  be  valid  within  the  range  of 
the  author's  experiments.  Incidentally,  it  has  been  found  that  a 
solution  of  mercuric  chloride  saturated  at  25'-'  contains  71  "17  grams 
of  the  salt  per  litre.  J.  C.  P. 

Capillarity  of  Solutions.  Jon.  Mathieu  (Ami.  P/iT/sik., 
1902,  [iv],  9,  340 — 366). — When  a  dried  pig's  bladder  is  placed  in  a 
salt  solution,  the  concentration  of  the  solution  absorbed  is  less  than 
that  of  the  original.  Tlie  introduction  of  suitable  electrodes  allows 
the  system  to  be  regarded  as  a  concenti'ation  cell,  and  the  E.M.F.  of 
this  cell  is  a  measure  of  the  difference  between  the  concentration  of 
the  solution  and  that  of  the  portion  absorbed  by  the  bladder.  Quali- 
tatively, porous  cells  and  tiles,  parchment  paper,  and  capillary  tubes 
exhibit  the  same  phenomenon.  In  the  last  case,  it  is  found  that  the 
smaller  the  radius  of  the  tube  the  greater  is  the  difference  of  concen- 
tration produced.  Hence  it  is  not  permissible  to  determine  the 
surface  tension  of  electrolytic  solutions  by  measuring  the  height  to 
which  they  will  rise  in  a  capillary  tube.  J.  C.  P. 

Surface  Tension  and  Double  Layer  at  the  Common  Sur- 
face of  Two  Solvents.  F.  vox  Lerch  {Ann.  Physik.,  1902, 
[iv],  9,  434—441). — The  surface  tension  at  the  common  surface  of 
water  and  benzene  is  affected  by  the  presence  of  an  electrolyte,  and 
this  influence  is  at  least  partly  electrical  in  character.  When  the 
electrolyte  is  a  neutral  salt,  such  as  sodium  chloride  or  acetate, 
the  surface  tension  is  not  greatly  affected,  but  the  addition  of  a  trace 
either  of  acid  or  alkali  to  this  solution  produces  a  marked  alteration 
in  the  surface  tension. 

A  capillary  electrometer  can  be  constructed  with  water  and  benzene 
as  the  two  liquids,  and  the  observed  movements  of  the  common 
surface  in  the  capillary  tube  can  be  predicted.  J.  C.  P. 

A  Consequence  of  the  Kinetic  Theory  of  Diffusion,  J. 
TnovERT  {Compt.  rend.,  1902,  135,  579 — 580). — It  is  shown  that  for 
a  number  of  non-electrolytes  in  aqueous  solution  the  product  MD^  is 
constant,  where  M  is  the  molecular  weight  and  D  the  diffusion  con- 
stant. The  value  of  the  constant  is  about  60  x  10"^*^ :  the  molecular 
weight  can  thus  be  ascertained  from  the  diffusion  constant. 

J.  McC. 

Velocity  of  Reaction  before  Complete  Equilibrium  and  the 
Point  of  Transition  are  reached,  &c.  III.  Meyer  Wilperman 
(P/dl.  Mag.,  1902,  [vi],  4,  468—489.  Compare  Abstr.,  1901,  ii,  544). 
— The  paper  is  mainly  theoretical  and  unsuitable  for  abstraction. 
Among  the  conclusions  arrived  at  are  the  following: — Chemical 
action  between  substances  is  restricted  to  homogeneous  systems  and 
the  regul  iting  principle  is  the  law  of  mass  action.  In  such  a  case, 
two  reactions  take  place  simultaneously  in  opposite  directions, 
and  the  equilibrium  finally  established  is  of  a  dynamic  nature. 
On  the  other  hand,  the  mutual  action  between  different  parts  of  a 
heterogeneous  system  is  restricted  to  the  transportation  of  the  sub- 
stance from  one  part  of  the  system  to  another,  the  two  regulating 
factors  being  the   surface   of   contact  of    the  reacting    parts   of    the 
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system,  and  the  remoteness  from  the  point  of  equilibrium.  The 
transportation  takes  place,  therefore,  according  to  the  equation 
dt'dT=  K'{f^^  —  t){t  —  f^,.  +  K)  (compare  loc.  cit.),  and  the  equilibrium 
tiually  established  is  of  a  static  nature.  J.  C.  P. 

Rate  of  the  Reaction  between  Arsenious  Acid  and  Iodine  in 
Acid  Solution ;  Rate  of  the  Reverse  Reaction  and  the 
Equilibrium  between  them.  J.  R.  Roebuck  (/.  F/ajsical 
Ghem.,  1902,  6,  365 — 398). — The  equation  representing  the  reaction 
between  iodine  and  arsenious  acid  may  be  written  AsC'g  +  V^  + 
HoO  ^^  AsO'"4  + 3I'  + 2H',  and  the  equilibrium  constant  should  be 
given  by  the  expression  ahjxy^z",  where  a  is  the  concentration  of  the 
AsO'"^,  b  that  of  the  I'g,  x  that  of  the  AsO'"^,  y  that  of  the  I',  and  z 
that  oi"  the  H*.  The  experiments  completely  veritied  this  expression  ;  the 
velocity  of  the  direct  reaction  was  found  to  be  directly  proportional 
to  the  first  power  of  the  concentration  of  both  the  arsenious  acid  and 
of  the  tri-iodine  ion.  It  was  also  found  that  the  velocity  was  approx- 
imately inversely  proportional  to  the  square  of  the  concentration  of 
the  iodiue  ions  and  inversely  proportional  to  the  concentration  of  the 
acid  if  this  concentrati<m  is  not  too  high.  The  velocity  of  the  reverse 
reaction  was  also  investigated  and  found  to  be  proportional  to  the 
first  power  of  the  concentrations  of  the  arsenic  acid,  iodine  ion,  and 
acid  ion,  if  the  concentration  is  sufliciently  low ;  but  at  higher 
concentration  it  is  proportional  to  higher  powers  of  the  iodine  and 
acid  concentrations.  The  direct  velocity  is  hence  dxjdt  =  kablxy'^z, 
the  reverse  velocity  -dx\dt  =  1ix.y.z.,  and  the  equilibrium  constant  is 
K=abjxy^z,  if  the  solutions  are  sufficiently  dilute.  L.  M.  J. 

Reaction  between  Potassium  Persulphate,  Hydrogen  Iodide, 
and  Phosphorous  Acid.  Wilhelm  Federlin*  {Zcit.  physikal. 
C/iem.,  1902,  41,  565 — 600). — In  a  mixture  of  phosphorous  acid, 
hydrogen  iodide,  and  potassium  persulphate,  the  following  reactions 
take  place:  (1)  the  iodine  ions  are  oxidised  to  iodiue  by  the  per- 
sulphate, (2)  the  iodine  is  reduced  by  the  phosphorous  acid  to  iodine 
ions ;  the  iodine  ions  hence  act  as  a  catalysor.  The  author's  experi- 
ments were  conducted  in  order  to  determine  whether  the  total  velocity 
of  the  i-eaction  agreed  with  that  calculated  from  the  separate  velocities. 
The  reaction  between  the  persulphate  and  iodide  was  found  to  be  of 
the  second  order,  as  was  previously  shown  by  Price  (Abstr.,  1899,  ii, 
147);  the  reaction  between  phosphorous  acid  and  iodine  was  also 
found  to  be  of  the  second  order,  but  the  observations  on  these  reaction 
velocities  are  not  recorded.  The  reaction  between  the  persulphate  and 
the  phosphorous  acid  was  found  to  be  too  slow  to  aii'ect  the  results. 
Formulae  are  deduced  for  the  concentration  of  iodine  and  persulphate 
in  the  combined  reaction,  based  on  the  velocity  equations  for  the  two 
component  reactions.  The  results  are  not  in  good  accord  quantita- 
tively with  the  experimental  determinations,  but  the  discrepancy  is 
probably  due  to  the  effect  of  the  phosphorous  acid  on  the  velocity  of 
reaction  (1)  and  the  agreement  is  better  when  the  quantity  of 
phosphorous  acid  is  diminished.  The  addition  of  iron  or  copper  salts 
causes  a  marked  increase  of  the  velocity  of  the  reaction,  a  result  in 
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accord  with  the  observations  of  Price  on  the  increase  of  the  velocity 
of  reactions  (1)  by  such  addition,  which  was  furtlier  found  to  be  with- 
out effect  on  reaction  (2),  The  effect  of  change  of  concentration  of 
the  various  constituents  cr  of  the  change  of  temperature  was  also 
investigated,  and  the  forms  of  the  curves  obtained  were  found  to  agx-ee 
closely  with  those  calculated  by  the  author's  expressions.      L.  M.  J. 

Velocity  and  Nature  of  the  Reaction  between  Bromine  and 
Oxalic  Acid.  TnEODORE  W.  Ricuauds  and  Wilfred  Newsome 
Stull  {Zeit.  physikal.  Chem.,  1902,  41,  544 — 559). — The  reaction 
between  bromine  and  oxalic  acid,  which  proceeds  rapidly  at  high 
temperatures,  was  found  to  take  place  also  in  the  cold  and  to  be 
complete.  The  velocity  of  the  reaction  was  found  to  increase  with 
increasing  concentration  of  oxalic  acid  until  a  concentration  of  about 
3  per  cent.,  and  afterwards  to  decrease ;  the  values,  however,  between 
the  concentrations  of  1  per  cent,  and  5  per  cent,  are  very  nearly 
constant.  The  addition  of  acids  causes  a  decrease  of  velocity,  and  this 
is  especially  marked  for  hydi'obromic  acid,  the  effect  of  which  is  ten 
times  as  great  as  the  effect  of  hydrochloric  acid.  Neutral  salts  or 
alkalis,  however,  cause  a  great  increase,  and  it  appeal's  most  probable, 
therefore,  that  the  action  takes  place  between  the  bromine  ions  and 
^2^  i  ^°^^  ^^  *^®  oxalate.  The  main  action,  hence,  is  represented  by 
CoO"^  +  Br.2  ^  2COo  +  2Br' ;  this  is,  however,  complicated  by  auxiliary' 
reactions  as,  for  example,  H*  +  Br'  :^  HBr  and  Br'  +  Br2  ^  Br'.,. 

L.  M.  J. 

Decomposition  of  Carbamide.  Charles  Edward  Fawsitt 
{Ztit.  p/tf/sikal.  Chem.,  1902,  41,  601— 629).— The  formation  of 
ammonium  carbonate  from  carbamide  is  not  due  to  a  direct  hydrolysis, 
but  is  dependent  on  the  formation  of  ammonium  cyanate  which  is  then 
hydrolysed,  and  is  hence  a  purely  secondary  reaction  ;  it  is  not  revers- 
ible. The  formation  of  ammonium  cyanate  is  a  reaction  of  the  first 
order,  and  the  velocity  is  increased  by  neutral  salts  and  decreased  by 
ammonium  salts  ;  acids  cause  a  great  increase  of  velocity.  The  equi- 
librium of  carbamide  and  cyanate  is  only  slightly  affected  by  rise  of 
temperature,  the  quantity  of  cyanate  being  increased.  L.  M.  J. 

The  Triple  Point.  Paul  Saurel  (J.  Physical  Chem.,  1902,  6, 
399 — 409). — A  mathematical  discussion  of  the  equilibrium  of  the  uni- 
variant  systems  which  meet  at  the  triple  point.  L.  M.  J. 

A  Theorem  of  Tammann.  Paul  Saurel  (/.  Physical  Chem., 
1902,  6,  410 — 416). — An  extension  of  a  theorem  of  Tammann  relating 
to  a  one  component  system  to  the  multiple  point  of  an  ?t-component 
system.  L.  M.  J. 

Condition  Diagram  of  Phenol.  Gustav  Tammann  {Ann. 
rhysik.,  1902,  [iv],  9,  249 — 270). — As  a'solid,  phenol  may  exist  in  one 
or  other  of  two  forms,  and  the  author  has  determined  the  conditions  of 
stable  existence  for  each.      Ff  ordinary  phenol  crystals  are  subjected  to 
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a  pressure  of  2500  kilos,  per  eq.  cm.  at  a  temperature  between  0°  and 
40°,  a  contraction  and  formation  of  denser  crystals  takes  place,  the  pres- 
sure gradually  falling  to  that  value  at  which  both  forms  can  exist 
together.  Similarly,  when  the  pressure  on  a  mass  of  the  denser  crys- 
tals is  gradually  diminished,  a  point  is  reached  at  which  the  crystals, 
being  unstable  under  the  prevailing  conditions,  are  suddenly  trans- 
formed into  the  other  variety,  with  marked  expansion  and  rise  of 
pressure.  The  triple  point  in  the  p-T  diagram,  at  which  phenol  I  and 
phenol  II  are  in  equilibrium  with  liquid  phenol,  lies  at  f  =  624°  and 
]'>  =  2024  kilos,  per  sq.  cm.  From  this  point,  three  curves  start,  two  being 
melting  point  curves  and  one  a  transition  curve.  The  equation  for 
the  phenol  I  melting  point  curve  is  «  =  40-5 -h  0-0143ji)-0-00000173;r  ; 
thatfor  the  phenol  II  melting  point  curve  is  ^  -  62-4  =  0-0162  {p  -  2024), 
this  curve  being  a  straight  line  in  the  vicinity  of  the  triple  point. 
Above  50°,  dT/dp  on  the  transition  curve  becomes  very  large,  and  it 
is  possible  that  at  a  certain  point  it  has  the  value  oc — a  result  which 
Avould  be  comparable  with  that  obtained  in  a  study  of  the  mutual 
relations  of  the  various  crystalline  forms  of  ice  [Ann.  Physik.,  1900, 
[iv],  2,  1).  At  a  point  just  below  20°,  the  transition  curve  divides 
into  two  branches,  and  the  field  in  which  phenol  I  is  stable  is  separated 
from  the  corresponding  field  for  phenol  II  by  a  zone  in  which  both 
forms  ax'e  stable,  and  which  gradually  widens  with  falling  tempei-ature. 
This  is  a  case  of  '  false  '  or  '  pseudo  '-equilibrium,  and,  along  with  the 
parallel  observations  for  ice  (loc.  cit.)  and  silver  iodide  (Abstr.,  1899, 
ii,  635),  is  regarded  as  expeiimental  evidence  in  favour  of  Duhem's 
views. 

The  author  thinks  that  earthquakes  and  the  phenomena  of  volcanic 
action  may  be  attributed  to  the  liberation  of  energy  accompanying  the 
transition  of  crystallised  substances  present  in  the  earth's  crust  into 
more  stable  forms.  J.  C,  P. 

Cause  of  the  Catalytic  Action  of  the  Hydrogen  Ions  of 
Acids  on  Hydrolytic  Reactions.  Paul  PvOhland  {Zeit.  j^^tysikal. 
Chem.,  1902,  41,  739 — 740). — The  author  points  out  that  a  hypothesis 
relating  to  the  above  subject  and  recently  brought  forward  by  Noyes 
and  Sammet  (Abstr.,  1902,  ii,  498)  was  previously  suggested  by  him- 
self (Abstr.,  1901,  ii,  152).  J.  C.  P. 

History  of  the  Nature  of  Radicles.  Feud.  Henrich  {Ber., 
1902,  35,  3426—3428). — Controversial,  in  reply  to  Vorlander  (Abstr., 
1902,  ii,  496).  T.  M.  L. 

Lavoisier's  Laboratory  Note-books.  Marcellin  P.  E. 
Berthelot  (Compt.  rend.,  1902,  135,  549—557).  Lavoisier's  Pour 
Laboratory  Note-books.  The  Second  Volume  supposed  to  be 
lost,  but  recently  recovered.  H.  Brocard  {Compt.  rend.,  1902, 
135,  574 — 575). — Brocard  has  discovered  in  the  Catalogue  general  des 
Manuscrits  des  Bihliotheques  puhliques  de  France  that  the  second  volume 
of  Lavoisier's  note-books  is  in  the  possession  of  the  Library  of 
Perpignan,  to  which  it  was  presented  by  Arago.     The   period  covered 
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extends  from  9th  September,  1773,  to  5th  March,  1774,  and  includes 
the  results  of  experimeuts  on  oxidation,  salt  formation,  and  other 
subjects.  J.  McC. 


Inorganic  Chemistry. 


Hydrogen  Tetroxide  and  Ozonic  Acid.  A,  Bach  {Ber., 
1902,  35,  3424— 3425).— The  ozonic  acid  of  Baeyer  and  Villiger 
(Abstr.,  1902,  ii,  650)  is  identical  with  the  hydrogen  tetroxide  postu- 
lated by  the  author  (Abstr.,  1900,  ii,  470),  whilst  the  substance  which 
they  obtained  by  the  action  of  ozone  on  potassium  hydroxide  is  pro- 
bably not  potassium  tetroxide  but  the  acid  salt  KHO^.         T.  M.  L. 

Purification  of  Potable  Water.  P.  Guichard  {Bull.  Soc. 
chim.,  1902,  [iii],  27,  941 — 943). — The  organic  matter  present  is 
destroyed  by  addition  of  calcium  permanganate,  the  excess  of  the 
reagent  being  removed  by  allowing  the  water  to  flow  over  metallic 
iron.  The  precipitated  oxides  are  then  filtered  out  in  a  press  lined 
with  sterilised  paper,  which  also  acts  as  a  mordant  to  the  ferrous 
carbonate  in  solution  and  so  requires  frequent  renewal.        T.  A.  H. 

Iodine  Pentafluoride.  Henri  Moissan  {Compt.  rend.,  1902, 
135,  563 — 567). — When  fluorine  is  passed  over  dry  iodine,  iodine 
pentafluoride  is  formed  as  a  coloui-less  liquid  which  solidifies  at  8°.  The 
solid  has  the  appearance  of  camphor;  it  boils  without  decomposition  at 
97°,  but  when  heated  to  between  400°  and  500°  it  suffers  decomposition 
and  free  iodine  is  obtained  ;  it  has  not  yet  been  ascertained  whether 
it  dissociates  into  iodine  and  fluorine  or  into  iodine  and  another  iodine 
fluoride.  Sulphur,  phosphorus,  arsenic,  antimony,  and  carbon  react  on 
the  pentafluoride  in  the  cold,  as  also  do  the  alkali  metals ;  chlorine  and 
bromine  only  react  with  it  when  warmed.  It  is  completely  decom- 
posed by  water  into  iodic  acid  and  hydrogen  fluoride.  Silica  and  many 
metallic  silicides  are  attacked  by  the  pentafluoride.  It  reacts  energetic- 
ally with  carbides  ;  the  reaction  with  nitric  acid  is  slow,  but  with 
hydrochloric  acid  violent.  Solutions  of  the  alkalis  easily  decompose  it, 
and  when  dropped  into  turpentine  the  hydrocarbon  inflames. 

J.  McC. 

Perchloric  and  Periodic  Acids.  A.  Astruc  and  H.  Murco 
{Bull.  .^'oc.  chim.,  1902,  27,  [Hi],  929— 930).— Perchloric  acid  behaves 
as  a  monobasic  acid  wheu  titrated  in  presence  of  the  indicators 
helianihiu,  plienolf.hthalein,  Poirrier's  blue,  litmus,  and  rosolic  acid, 
whilst  periodic  acid  is  monobasic  only  in  presence  of  helianthin  ;  the 
basicity  of  the  latter  acid,  as  shown  by  the  other  indicators,  varies 
with  the  alkali  used.  Similar  differences  are  shown  by  the  heats  of 
neutralisation  of   the  two  acids.  T.  A.  H. 

VOL.  Lxxxiv.  ii.  2 
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Formation  of  Dithionic  Acid.  Julius  Meyer  {Ber.,  1902j 
35,  3429—3130.  Compare  Antouy  and  Lucchesi,  Abstr.,  1899,  ii, 
299  ;  Antony  and  Manasse,  Abstr.,  1899,  ii,  753  ;  Antony,  Abstr., 
1902,  ii,  651).  —  Dithionates  are  not  produced  by  the  action  of  normal 
or  acid  sulphites  or  of  sulphurous  acid  on  ferrous  sulphate  or 
manganous  sulphate,  this  being  equivalent  to  the  action  of  sulphuric 
acid  or  a  sulphate  on  the  corresponding  sulphite.  T.  M.  L. 

Electrolysis  of  Fused  Sodium  Hydroxide.  Max  Le  Blanc 
and  J.  Brode  {Zeit.  Elektrochem.,  1902,  8,  G97— 707  and  717—729).— 
When  sodium  hydroxide  is  fused  in  a  nickel  crucible  and  electrolysed 
with  small  nickel  electrodes,  two  decomposition  points  are  observed. 
Tlie  first,  at  about  1*3  volts,  corresponds  with  the  evolution  of  hydrogen 
and  oxygen  at  the  electrodes;  the  second,  at  about  2'2  volts,  with  the 
formation  of  metallic  sodium  at,  the  cathode  and  the  evolution  of 
oxygen  at  the  anode.  Anything  which  tends  to  eliminate  the  small 
quantities  of  water  contained  in  the  fused  sodium  hydroxide  causes 
the  first  decomposition  point  to  become  less  marked  :  for  example, 
prolonged  heating  or  addition  of  sodium.  Examination  of  the  separate 
electrode  potentials  shows  that  there  is  only  one  decomposition  point 
at  the  anode  (discharge  of  hydroxyl  ions),  whilst  there  are  two  at  the 
cathode  (discharge  of  hydrogen  and  of  sodium  ions). 

Quantitative  measurements  of  the  products  of  electrolysis  show  that 
the  yield  of  oxygen  per  ampere  hour  is  never  quantitative,  but  that 
it  increases  with  rising  current  density.  The  yield  of  hydrogen  with 
U.JlI.F.'s  less  than  2*2  volts  is  quantitative,  provided  that  no  free  sodium 
is  present.  Free  sodium  absorbs  part  of  the  hydrogen  forming  the 
hydride.  In  completely  dry  fused  sodium  hydroxide,  sodium  alone  is 
formed  with  E.M.F.'s  exceeding  2 '2  volts.  It  is  proved  that  neither 
sodium  hydride  nor  hydrogen  is  produced.  From  this,  it  follows  that 
pure  fused  sodium  hydroxide  contains  no  hydrogen  ions  (and  therefore 
also  no  0"  ions),  but  only  the  ions  Na*  and  OH'. 

Fused  sodium  hydi^oxide  rapidly  attains  e(juilibrium  with  the  aqueous 
vapour  in  the  surrounding  air,  and  thex'efore  in  ordinary  cii'cumstances 
contains  an  appreciable  quantity  of  water.  The  dried  liquid  is  therefore 
hygroscopic  and  little  or  no  water  is  evolved  at  the  anode  when  it  is 
electrolysed.  From  fused  sodium  hydroxide  to  which  excess  of  sodium  has 
been  added,  small  quantities  of  hydrogen  are  evolved  along  with  oxygen 
at  the  anode,  proving  that  water  has  been  formed  there.  T,  E. 

Decomposition  of  Ammonium  Nitrite,  Arthur  A.  Blanch- 
ARD  {Zeit.  physikal.  Chem.,  1902,  41,  681— 708). —The  decom- 
position of  ammonium  nitrite  in  concentrated  solutions  may,  as 
Wegscheider  has  shown  (Abstr.,  1901,  ii,  381),  be  repi'esented  as 
follows:  NH^'  +  ]SrO'2  =  2H20  +  N'2,  and  the  author  has  studied  the 
manner  in  which  the  rate  of  decomposition  is  affected  by  the  presence 
of  other  substances  and  ions.  The  only  agents  which  accelerate 
decomposition  are  hydrogen  ions  and  free  nitrous  acid.  The  presence 
of  acid  involves  a  secondary  reaction,  in  which  nitric  oxide  is  liberated, 
but  the  primary  decomposition  of  nitrite  is  found  to  be  independent 
of  this.     The  gas  evolved  in  the  decomposition  of  the  nitrite  contains 
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no  nitrous  oxide.  TLie  rate  of  decomposition  is  proportional  to  the 
concentration  of  NH^*  and  NO'.^,  but  it  is  probable  that  two  inde- 
pendent processes  go  on  simultaneously,  each  resulting  in  the  liberation 
of  nitrogen.  The  accelerating  effect  of  nitrous  acid  has  led  to  a 
determination  of  its  atiiuity  constant,  and  the  value  found  (00004) 
agrees  well  with  that  arrived  at  by  Schumann  {Ber.,  1900,  33,  532) 
from  conductivity  experiments. 

It  is  pointed  out  that,  in  Arndt's  recent  paper  on  the  above  subject 
(Abstr.,  1902,  ii,  6i),  an  error  was  made  in  referring  the  quantity  of 
gas  evolved  to  equal  quantities  of  the  nitrite  instead  of  to  ecjual 
volumes  of  solution.  J.  C.  P. 

Preparation  of  Calcium.  Otto  Ruff  and  Wilhelm  Plato 
(Btr.,  1902,  35,  3612— 3619).— Tlie  Huoride,  chloride,  bromide,  and 
iodide  of  calcium  melt  at  1330°,  780°,  765°,  and  740°  respectively, 
a  mixture  of  100  parts  of  the  chloride  with  16 "5  parts  of  the  fluoride 
melts  at  660°  and  is  employed  in  the  electrolytic  production  of  pure 
calcium.  The  fused  product  is  heated  in  a  porcelain  or  carbon 
crucible  and  electrolysed  with  a  current  of  8  amperes  and  8  volts  ; 
the  anode  is  a  rod  of  gas  carbon,  whilst  the  cathode  is  a  thin  iron  wire 
dipping  about  2  mm.  below  the  surface  of  the  fused  salts  and  coiled 
round  a  thick  iron  wire  which  is  placed  immediately  above  the  liquid. 
The  liberated  calcium  collects  in  spherical  aggregates  round  the  thin 
iron  wire  and  is  shaken  oil"  from  time  to  time.  This  preparation  may 
be  made  on  a  large  scale  by  the  aid  of  the  apparatus  figured  in 
Annalen,  1901,  320,  231,  using  a  direct  or  an  alternating  current  of 
45  amperes  and  60  volts.  G.  T.  M. 

Process  for  Obtaining  Metallic  Calcium.  Wilhelm  Borchers 
and  LoKENZ  Stockem  [Zeil.  Elektrochem.,  1902,  8,  757 — 758). — 
The  electrolytic  apparatus  is  formed  of  a  cylinder  of  carbon  closed 
below  by  means  of  a  water-cooled,  metallic,  cylindrical  box  which  is 
insulated  from  the  carbon  cylinder  by  fire-clay.  The  carbon  cylinder 
is  used  as  anode,  the  cathode  being  an  iron  rod  connected  with  the 
water-cooled  bottom.  A  layer  of  powdered  fluor  spar  is  first  pressed  into 
the  apparatus,  which  is  then  filled  with  calcium  chloride.  The  latter  is 
fused  by  passing  an  electric  current  between  the  electrodes  through 
small  carbon  rods  which  are  removed  as  soon  as  fusion  begins;  elec- 
trolysis then  takes  place,  and  at  a  low  red  heat  spongy  calcium  is 
deposited  on  the  cathode.  By  pressing  the  sponge  together  under  the 
lused  electrolyte,  it  can  be  obtained  with  a  content  of  90  per  cent, 
of  metallic  calcium.  If  the  fused  mass  is  allowed  to  solidify,  a  layer 
of  red,  dichroic  crystals  is  found  surrounding  the  metallic  calcium. 
These  appear  to  have  the  composition  CaCl.  T.  E. 

Electrolytic  Separation  of  Pure  Strontium.  Wilhelm  Bor- 
chers and  LoREXZ  Stockkm  {Zeit.  Eleklrochem.^  1902,  8,  759). — Stron- 
tium is  obtained  by  the  electrolysis  of  the  chloride  in  an  apparatus 
f;imilar  to  that  used  in  the  preparation  of  calcium  (preceding  abstract). 
The  metal  is,  however,  obtained  in  the  form  of  fused  globules,  which 
are  almost  of  the  same  specific  gravity  as  the  fused  salt.  By  arranging 
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the  apparatus  with  a  depression  in  the  bottom,  it  was  possible  to  collect 
a  quantity  of  the  metal  under  the  electrolyte.  Both  strontium  and 
calcium  are  white  metals  as  soft  as  lead.  T.  E. 

The  Chemical  Equation  for  Reduction  by  Calcium  Carbide. 

B.  Neumann  {Zeit.  ELektrochem.,  1902,  8,  772 — 775). — The  equation 
given  by  Kligelgen  (Abstr.,  1901,  ii,  98  and  448)  cannot  be  correct 
since  it  represents  the  gas  evolved  by  the  reaction  as  consisting  en- 
tii-ely  of  carbon  dioxide,  whereas  it  really  contains  approximately 
equal  volumesof  carbon  monoxide  and  dioxide.  The  author  maintains  the 
accuracy  of  the  equation  3M.,0  +  CaC,  =  3M„  +  CaO  +  2C0,  and  regards 
the  presence  of  carbon  dioxide  in  the  gaseous  product  as  being  due  to  a 
secondary  reaction  between  the  metallic  oxide  and  carbon  monoxide. 

T.  E. 

Radium  and  Radioactive  Substances.  Fritz  Giesel  (Z^er., 
1902,  35,  3608 — 3611). — The  flame  spectrum  of  radium  differs  from 
its  spark  spectrum  in  containing  two  intense  broad  lines  in  the  orange- 
red,  whereas  the  latter  spectrum  has  only  faint  lines  in  this  region. 

Radium  bromide,  containing  barium,  evolves  bromine,  the  liberation 
of  the  halogen  being  accompanied  by  the  formation  of  radium  hydr- 
oxide, and  ultimately  of  radium  carbonate,  formed  by  the  action  of  atmo- 
spheric carbon  dioxide.  The  reaction  is  also  attended  by  the  evolution 
of  a  permanent  gas  ;  this  product,  which  does  not  explode  with  oxygen, 
is  extremely  radioactive,  promotes  phosphorescence,  and  colours  the 
gas  pipette  in  which  it  is  contained.  Radium  bromide,  obtained  in 
a  highly  purified  state  by  fractional  crystallisation,  has  a  beautiful 
blue  phosphorescence  and  furnishes  a  continuous  spectrum. 

In  addition  to  easily  absorbed  rays,  the  author's  polonium  also 
emits  penetrative  rays  which  are  deflected  in  the  magnetic  held.  This 
radiation,  which  is  rendered  apparent  by  a  barium  platinocyanide 
screen,  slowly  decreases,  but  exhibits  a  residual  activity  (compare 
Marckwald,  A-bstr.,  1902,  ii,  508). 

The  active  rays  emitted  by  the  author's  polonium  correspond  with 
those  derived  from  radium  and  also  from  Marckwald's  polonium  in 
their  behaviour  towards  a  gelatin  zinc  sulphide  screen.  This  screen 
is  a  convenient  instrument  to  employ  for  detecting  easily  absorbed 
rays,  and  in  this  way  Rutherford's  rays  have  been  detected  in  feebly 
radioactive  impurities  obtained  in  the  purification  of  radium. 

G.  T.  M. 

Zinc  Oxide.  Robert  de  Forceand  {Ann.  Chim.  Phys.,  1902, 
[vii],  27,  26—66.  Compare  Abstr.,  1902,  ii,  322,  489,  549,  606).— 
A  detailed  account  of  work  already  published,  containing  also  a 
summary  of  the  results  of  earlier  investigators.  G.  T.  M. 

Crystals  formed  in  the  Leclanche  Cell.  F.  M.  Jaeger 
{Ber.,  1902,  35,  3405 — 3407).— Reinvestigation  of  the  crystals  which 
are  formed  in  a  Leclanche  cell  show  that  they  are  crystallographically 
identical  with  those  of  the  compound  ZnCl2,2NH3,  first  described  by 
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Marignac.     Priwoznik's  view  {Ber.,    1876,   9,    612)  as  to  the  nature 
of  these  crystals  is  thus  conBrmed.  K.  J.  P.  O. 

Anhydrous  Cuprammonium  Sulphates.  Albert  Bouzat 
{Compt.  rend.,  1002,  135,  534— 536). — In  addition  to  the  compounds 
of  copper  sulpliate  and  ammonia  already  known,  the  author  has 
isolated  a  bluish-violet  compound,  CuSO^,4NH3,  the  dissociation 
pressure  of  whicli  becomes  equal  to  atmospheric  pressure  at  about  90°. 
The  heats  of  formation  from  anhydrous  cupric  sulphate  and  gaseous 
ammonia  were  determined  by  dissolving  the  compounds  in  excess  of 
ammonia  solution  with  the  following  results  :  CuSO^.NH^-f  23*49  Cal., 
CuSO,,2NH3  +  43  22  Cal.,  CuSO,,4NH3  + 73-72  Cal.,  CuS04,5NH3  + 
88"2  Cal.  For  a  given  proportion  of  ammonia,  the  heats  of  formation 
and  tensions  of  dissociation  correspond  closely  with  those  of  the 
cuprammonium  chlorides  (Abstr.,  1902,  ii,  607).  C.  H.  B. 

Thallic  Sulphates  and  Double  Sulphates.  Hugh  Marshall 
{Proc.  En;/.  Soc.  Edin.,  1902,  24.  305 — 311.  Compare  Locke,  Abstr., 
1902,  ii,  497,  and  Piccini  and  Fortini,  ibid.,  607). — It  has  not  been 
possible  to  obtain  any  indication  of  the  formation  of  an  alum  con- 
taining thallium  as  the  triad  metal.  Thallic  sulphate  readily  forms  a 
basic  salt  of  the  formula  OH'TlSO^,2HoO.  After  adding  ammonium 
sulphate  to  a  solution  of  this  basic  salt,  a  granular  precipitate  of  an 
anhydrous  double  salt,  NH^Tl(SO^)o,  separates.  When  recrystallised 
from  dilute  sulphuric  acid,  monoclinic,  prismatic  crystals  of 
NH^T](SO^)2-'il^-iO  separate.  A  solution  of  the  double  sulphate, 
when  saturated  with  ammonium  sulphate,  deposits  fine  needles  of 
(NH^X,T1(80^)3.  Potassium  thallic  sulphate,  0H-T1K,(S0J.,  has  been 
obtained  ;  when  heated,  it  darkens,  then  again  becomes  white.  A 
nitric  acid  solution  of  it  deposits  crystals  of  KTI(SO^),, 411.20.  Rubid- 
ium thallic  sulphate  separates  either  as  a  granular  anhydrous  salt, 
RbT^SO^).,,  or  as  the  hydrated  salt,  PbTl(S04).„4H.30,  depending  on 
the  temperature  and  the  acid  concentration  of  the  solution. 

In  an  attempt  to  prepare  thallic  sulphate  by  electrolysis,  a  light 
yellow,  crystalline  powder  of  thallous  thallic  sulpliate,  TlYn"'(SOJ^, 
was  obtained.  By  mixing  thallous  and  thallic  sulphates  in  solution  in 
molecular  proportion,  small  crystals  of  TrTl"'(SO^).,  were  formed 
which  show  strong  double  refraction  and  appear  to  be  rhombic. 

J.  McC. 

New  Reaction  for  Manganese,  Nitrates,  Chlorates,  Lead 
Peroxide,  &c.  Composition  of  Perchlorides  of  Lead  and 
Manganese.  Lucien  L.  de  Koni.vck  {Chem.  Centr.,  1902,  ii,  14; 
fioui  IhiU.  assoc.  hely.  Chimistes,  16,  94 — 98). — When  one  or  two  drops 
of  nitric  acid  of  sp.  gr.  1"35 — 1"40  are  added  to  a  boiling  solution  of  a 
manganese  salt  in  fuming  hydrochloric  acid  ,  the  colour  of  the  liquid 
changes  to  a  very  dark  green  with  a  tinge  of  yellow,  owing  to 
the  formation  of  manganese  tetrachloride  or  possibly  of  a  chloro- 
manganic  acid,  H.MnCl,;.  This  conipDund  is  very  stable  in  hydro- 
chloric acid  ;  the  coloration  disappears  on  dilution,  but  is  only  destroyed 
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by  prolonged  boiling.  A  solution  of  manganous  chloride  containing 
0  001  gram  of  manganese  in  1  c.c.  is  used  for  the  purpose  of  the  test. 
In  addition  to  nitric  acid,  nitrates,  chlorates,  hypochlorites,  chromates, 
and  lead  dioxide  also  give  the  reaction,  whilst  sodium  bromate,  potassium 
perchlorate,  sodium  peroxide,  bromine,  potassium  persulphate,  red  lead, 
and  sodium  nitrite  do  not.  It  is  remarkable  that  of  the  latter  compounds 
sodium  bromate  and  sodium  nitrite  cannot  therefore  form  cldorine 
when  treated  with  hydrochloric  acid.  By  the  action  of  hydrochloric 
acid  on  red  lead,  lead  tetrachloride  is  supposed  to  be  formed,  but  its 
exceptional  behaviour  would  be  more  in  accordance  with  the  forma- 
tion of  a  trichloride,  PbClg.  On  this  hypothesis,  by  the  action  of 
hydrochloric  acid  on  red  lead,  the  trichloride,  dichloride,  and  water 
would  be  foi^med,  whilst  lead  dioxide  and  hydrochloric  acid  would 
yield  lead  trichloride,  chlorine,  and  water.  Possibly,  however,  a 
reversible  double  decomposition,  between  lead  tetrachloride  and 
manganous  chloride  may  take  place  and  this  would  account  for  the 
decolorisation  of  the  manganese  solution,  its  coloration  by  lead 
dichloride,  and  also  for  the  fact  that  the  colour  is  formed  when  red 
lead  is  treated  with  a  saturated  solution  of  manganous  chloride  in 
hydrochloric  acid.  E.  W.  W, 

New  Cobalt  Silicide.  Paul  Lebeau  {Compt.  rend.,  1902,  135, 
475—477.  Compare  Abstr.,  1901,  ii,  242).— A  cobalt  silicide, 
CoSio,  is  obtained  by  heating  cobalt  with  an  excess  of  silicon,  or  a 
mixture  of  cobalt,  silicon,  and  copper  silicide,  in  the  electric  furnace. 
It  forms  dark  crystals  with  a  bluish  reflection,  which  often  have  an 
octahedral  form  and  seem  to  belong  to  the  cubic  system.  It  has  a 
sp.  gr.  5'3  and  hardness  between  4  and  5.  It  is  attacked  by  fluorine, 
with  incandescence,  if  gently  heated,  by  chlorine  at  300°,  and  by 
bromine  and  iodine  at  a  dull  red  heat.  Sulphur  has  no  action  on  it  at 
the  softening  point  of  glass,  oxygen  attacks  it  superficially  at  1200°, 
and  nitric  and  sulphuric  acids,  concentrated  or  dilute,  are  without 
action.  Hydrochloric  acid,  when  concentrated  and  boiling,  attacks  the 
silicide  slowly,  and  hydrofluoric  acid  dissolves  it  rapidly  ;  hot  concen- 
trated solutions  of  alkali  hydroxides  attack  it  slowly,  but  the  fused 
hydroxides  decompose  it  rapidly.  C.  H.  B. 

Preparation  of  Pure  Iron.  A.  Skrabal  {Ber.,  1902,  35, 
3404 — 3405). — Extremely  pure  iron  was  prepared  by  depositing  iron 
electrolytically  from  ferrous  ammonium  oxalate  on  platinum  foil ; 
the  electrode  so  prepared  was  immersed  as  anode  in  a  solution  of 
ferrous  sulphate  acidified  with  sulphuric  acid  and  electrolysed,  using 
a  very  small  E.M.F.  (0-4  volt).  The  iron  thus  obtained  was  crystal- 
line in  structure  and  pure  white ;  it  dissolved  slowly  but  completely 
in  dilute  sulphuric  acid,  odourless  hydrogen  being  evolved. 

K.  J.  P.  0. 

Aluminium  Chromate,  Max  Groger  (/?er.,  1902,  35, 
3420 — 3424). — Addition  of  aqueous  potassium  chromate  to  a  solution 
of  potassium  alum  precipitates  basic  aluminium  sulphates;  as  the 
quantity  of  the  chromate  is  increased,  the  precipitate  becomes  mixe4 
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with  an  increasing  amount  of  chromate ;  when  the  alum  and 
potassium  chromats  are  in  the  ratio  of  Al.,0.j :  2Cr0.j,  no  precipi- 
tate is  formed.  On  mixing  solutions  of  aluminium  chloride  and 
potassium  chromate,  a  yellow  precipitate  is  formed  whicli  has  the 
composition  2Al,>0.5,Or03,6II.,0 ;  the  precipitation  of  the  aluminium 
is  not  complete  until  3  mols.  of  potassium  chromate  have  been  added 
for  each  mol.  of  aluminium  chloride. 

Solutions  made  by  dissolving  aluminium  hydroxide  in  chromic 
acid  always  contain  AlgOgand  CrOg  in  the  proportion  of  1  :  1'4 — 1'45  ; 
from  this  solution,  the  insoluble  basic  chromate  mentioned  above 
separates  on  keeping.  No  indication  was  observed  of  the  formation 
of  the  compound  Al.,03,Cr03,7H.,0,  described  by  Fairrie  (this  Journal, 
1851,4,  3U1.)  "   '  "  K.  J.  P.  O. 

Existence  of  Colloidal  Tungstic  Acid.  Interaction  of 
Hydrochloric  Acid  and  Sodium  Tungstate.  Nicola  Pappada 
{Gdzzetta,  1902,  32,  ii,  22 — 28). — When  moderately  concentrated 
hydrochloric  acid  is  added  drop  by  drop  to  a  5  per  cent,  solution  of 
sodium  tungstate,  a  white,  gelatinous  precipitate  is  formed  when  the 
liquids  meet,  but  quickly  goes  into  solution,  yielding  an  acid  liquid. 
The  author  confirms  Graham's  statement  (Proo.  Hoy.  Soo.,  1864) 
that  the  solution  contains  colloidal  tungstic  acid,  Sabaneeff's  as- 
sumption that  a  metatungstate  of  the  composition  Na20,4W03  is 
formed  being  incorrect. 

For  preparing  a  solution  of  colloidal  tungstic  acid,  the  following 
method  is  recommended.  To  a  concentrated,  sodium  tungstate  solution, 
hydrochloric  acid  is  added  until  the  liquid  has  an  acid  reaction,  the 
white,  gelatinous  precipitate  thus  obtained  being  washed  several  times 
by  decautation  at  low  temperatures  (0 — 5°)  ;  during  these  operations, 
the  precipitate  is  pi-otected  from  currents  of  air,  which  would  produce 
a  change  in  the  colloid.  Fifteen  parts  of  the  acid  ax'e  then  carefully 
dissolved  by  gentle  warming  with  a  concentrated  solution  of  1  part 
of  oxalic  acid,  and  the  liquid  subjected  to  dialysis.  If  the  outer 
water  is  frequently  changed,  the  oxalic  acid  is  completely  removed, 
leaving  a  colloidal  solution  of  tungstic  acid  which  may  be  concentrated 
in  a  vacuum  over  sulphux'ic  acid  at  the  ordinary  temperature  until  it 
contains  as  much  as  1'25  per  cent,  of  WO...  T.  H.  P. 

Potassium-Tungsten  Bronze.  Georg  von  Knorre  and  E. 
SciiAFEU  (yjer.,  Iij02,  35,  3407— 3417.  Compare  Abstr.,  1883,  650). 
— Hallopeau  (Abstr.,  1899,  ii,  32,  555)  has  stated  that  the  potassium- 
tungsten  bronze,  obtained  by  reducing  potassium  paratungstate  with 
hydrogen,  has  the  formula  K.^W^Og,  whilst  that  prepared  by  reduction 
of  the  molten  tungstate  with  tin  has  the  formula  KoW^Ojg.  The  authors 
found  previously  (loc.  cit.)  that  only  one  such  bronze  existed,  and  that 
its  composition  was  expressed  by  the  formula  K.,W^0j.2.  As  a  result 
of  a  full  investigation  of  the  bronze,  prepared  by  both  methods,  it  is 
found  that  their  former  view  is  entirely  confirmed.  K.  J.  P.  O. 

Preparation  and  Properties  of  a  New  Vanadium  Silicide. 
Henri  Moissan  and  Alfred  Holt  {Compt.  rend.,  1902, 135,  493—497. 
Compare  Abstr.,  1902,  ii,  610). — Besides  the  vanadium  silicide,  VSij, 
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previously  prepared,  another,  of  the  formula  VgSi,  can  be  obtained  (1) 
by  heating  a  mixture  of  120  parts  of  vanadium  trioxide  and  14  parts 
of  silicon  in  the  electric  furnace  with  a  current  of  1000  amperes  at 
50  volts  ;  (2)  by  the  action  of  silicon  on  vanadium  carbide,  namely, 
by  heating  a  mixture  of  vanadium  trioxide,  silicon,  and  carbon  for  4 
minutes  with  a  current  of  500  amperes  at  50  volts ;  and  (3)  by  heating 
a  mixture  of  vanadium  trioxide,  silicon,  and  copper  in  the  electric 
furnace.  The  silicide  is  obtained  in  brilliant  prisms  which  have  a 
metallic  lustre  and  a  sp.  gr.  of  5*48  at  17°.  It  fuses  at  a  tempera- 
ture superior  to  the  melting  point  of  the  disilicide,  and  is  insoluble  in 
water,  alcohol,  ether,  or  benzene  ;  fluorine  does  not  attack  it  in  the 
cold  ;  with  chlorine  at  a  red  heat,  it  gives  vanadium  tetrachloride 
and  silicon  tetrachloride,  and  with  bromine,  vanadium  tribromide 
and  silicon  hexabromide.  It  is  only  superficially  attacked  by  water, 
sulphur,  or  hydrogen  sulphide  at  a  high  temperature,  and  ammonia  has 
no  action  on  it.  It  burns  when  heated  in  hydrogen  chloride.  When 
fused  with  excess  of  silicon,  it  gives  the  disilicide.  It  is  decomposed 
by  molten  sodium  or  copper,  but  is  hardly  affected  by  silver.  Hydro- 
chloric, nitric,  or  sulphuric  acids  do  not  attack  it,  but  a  mixture  of 
nitric  acid  with  either  of  the  others  dissolves  it,  and  it  is  easily 
attacked  by  hydrofluoric  acid,  even  in  dilute  solution.  It  is  also 
decomposed  by  fused  potassium  hydroxide  or  a  mixture  of  potassium 
carbonate  and  nitrate.  J.  McC. 

Double  Nitrites  of  Iridium.  Emile  Leidib  {Bull.  Soc. 
cJdm.,  1902,  27,  [iii],  936— 940).— Iridium  potassium  nitrite, 
I''2-^6(-^02)i2'  pi"epared  by  the  addition  of  potassium  nitrite  to  a  solu- 
tion of  iridium  sulphate  warmed  to  70 — 80°,  is  a  white  powder  which 
dissolves  readily  in  boiling  water,  less  so  in  cold,  and  is  insoluble  in 
potassium  chloride  solution.  It  decomposes  at  450°,  forming  potassium 
hexairidite,  and  at  a  red  heat  is  converted  into  potassium  dodecairidite. 
Hydrochloric  and  sulphuric  acids  decompose  the  salt  with  the  forma- 
tion of  potassium  chloroiridate  and  iridium  sulphate  respectively. 
When  potassium  nitrite  is  added  to  solutions  of  potassium  chloro- 
iridite,  the  precipitate  obtained  varies  in  composition,  and  in  no 
circumstances  is  the  true  double  nitrite  thus  produced  (compare 
Gibbs,  Ber.,  1871,  4,  280,  and  Lang,  K.  Vet.-Akad.  HandL,  5,  vii,  7). 

Iridium  sodium  nitrite,  Ir2Na^,(N02)i2.2H20.— The  author  was 
unable  to  obtain  the  compounds  of  this  salt  with  sodium  chloroiridite 
described  by  Gibbs  and  by  Lang  {loc.  cit.). 

Iridium  ammonium  nitrite,  Ir2(]SrH4)g(N02)i2,  prepared  by  the 
addition  of  sodium  nitrite  and  ammonium  sulphate  to  a  warm  solution 
of  iridium  sulphate,  is  a  white  powder  with  properties  similar  to 
those  of  the  potassium  salt.  It  evolves  nitrogen  when  boiled  with 
water  and  detonates  when  heated.  The  double  nitrites  of  iridium 
with  silver,  mercury,  and  cobalt  described  by  Gibbs  and  by  Lang  (loc. 
cit.)  were  not  obtained.  T.  A.  H. 

Iridium  and  its  Compounds.  Arturo  Miolati  and  C.  Gialdini 
{Atti  H.  Accad.  Lincei,    1902,   [v],    11,  ii,    151— 158).— The  authors, 
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like  Leidie  (Abstr.,  1901 ,  ii,  62),  ave  unable  to  confirm  the  formulae 
given  l)y  Gibbs  {Ber.,  1H71,  4,  280)  ami  by  Lang  for  the  do\iblp  nitrites 
of  iridium.  For  the  compound  described  l>y  Lang  as  having  the  com- 
position Ir^(NO.,)isCl^Kj.„  and  wliicli  Leidie  only  obtained  in  the  form 
of  a  lake  containing  considerable  proportions  of  potassium  chloride,  the 
authors  have  obtained  analytical  results  agreeing  moderately  well  with 
the  formula  IrCl3(NO._,)3K.5. 

Potassium  dinitrotetrdcJdorosesqui-iridate,  IrOl4(NO.,)2K3,  prepared 
by  treating  ammonium  chloroiridate,  suspended  in  water,  with  nitro- 
gen trioxide  and  adding  to  the  concentrated  solution  the  theoi-etical 
quantity  of  potassium  chloride  solution,  forms  golden-yellow  crystals 
very  soluble  in  water.  A  small  cjuantity  of  a  crystalline,  red  powder 
was  also  formed,  but  was  not  further  investigated.  With  hydrochloric 
acid,  potassium  dinitrotetrachlorosesqui-iridate  is  converted  into  chloro- 
iridate, whilst  when  boiled  with  potassium  nitrite  solution  it  yields 
Lang's  compound,  IrCl.,(NO.,).jK,j  (1),  previously  mentioned.  The  analysis 
of  this  compound  was  carried  outi  by  first  converting  it  into  chloroiridate 
by  repeated  evaporation  with  hydrochloric  acid  on  the  watex'-bath,  and 
then  igniting  this  in  a  current  of  hydrogen  until  the  weight  is  con- 
stant ;  the  potassium  chloride  and  iridium  thus  obtained  ai-e  then 
exti acted  with  water  and  the  residual  iridium  ignited  in  a  stream  of 
hydrogen  and  finally  weighed.  Special  stress  is  laid  on  the  use  of 
hydrogen,  since  the  authors  find  that  when  iridium  is  heated  in  the 
air  it  loses  4 — 5  per  cent,  of  its  weight.  The  ccesium  salt, 
IrCl4(NO.,).^Cs3,  the  silver,  thcdlium,  mercuric,  and  basic  lead  salts, 
[IrCl4(NU.2")3],,Pb3,2Pb(OH)o,  were  prepared  and  analysed.     T.  H.  P. 

Complex  Platinum  Salts.  Reactions  of  Platoso-oxalo- 
nitrites.  Maurice  Vezes  {Ihdl.  Soc.  chim.,  1902,  27,  [iii],  930—936. 
Compare  Abstr.,  1899,  i,  671  and  741  ;  1901,  i,  187).— When  chlorine 
is  passed  through  a  warm  aqueous  solution  of  potassium  platoso- 
oxalonitrite,  PtC.,04(iSr0.2).3K.3.H.p,  there  is  formed  eventually  potass- 
ium platinichloride,  and  probably  as  an  intermediate  product  potassium 
platosodichloronitrite,  PcCUNO.JCg.  The  action  by  which  the  platoso- 
oxalonitrite  is  formed  {loc.  cit.)  is  therefore  irreversible.  Bromine 
and  iodine  react  in  an  analogous  manner. 

Hydrochloric  acid  also  furnishes  potassium  platinichloride  together 
with  oxalic  acid  and  nitric  oxide.  Hydrobromic  and  hydriodic  acids 
react  similarly,  the  latter  producing  platinum  tetraiodide,  potassium 
oxalate,  and  nitric  oxide.  The  aildition  of  ammonia  to  aqueous  solu- 
tions of  potassium  platoso-oxalonitrite  gives  an  immediate  crystalline 
precipitate  of  platosamine  nitrite,  Pt(NO.,)2(NH3)2. 

Silver  potassium  platoso-oxalonitrite,  Pt(C204)(NOo)o  AgRjIIjO,  pro- 
duced by  the  admixture  of  solutions  of  silver  nitrate  and  the  potiissium 
salt,  forms  monoclinic  crystals  [a  :  6  :c  =  0  8820  :  1  :];  ^  =  87°52'].  Its 
solubilities  in  boiling  and  cohi  water  are  2  and  001  per  cent,  respec- 
tively At  100'^,  it  becomes  anhydrous,  and  at  250°  decomposes,  leaving 
potassium  nitrate  mixed  with  metallic  silver  and  platinum.  With 
cupric  chloride,  pota.ssium  platoso-oxalonitrite  gives  a  precipitate  of 
copper  oxalate,  and  from  the  filtrate  potassium   platoso-dichloronitrite 
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cau  be  obtain ed  ;  with   cupric  sulphate  or  nitrate  there   is  produceil 
copper  oxalate  and  potassium  hydrogen  triplatoso-hexanitrite, 

Pt30(N02)«K2H„ 
(Abstr.,  1893,  ii,  213).     Haloid   salts  of  nickel,  lead,  and  magnesium 
react   in   a   manner  analogous   to   that  of    cupric   chloride   and   thus 
furnish  a  ready  means  of  obtaining  derivatives    of  the  type 

whci'e  X  is  a  halogen  element.  T.  A.  H. 


Mineralogical    Chemistry. 


Melting  Points  of  Minerals  and  Rocks.  Cornelius  Doelter 
{nch.JIin.  Mitth.,  1902,  21,  23—30.  Compare  Abstr.,  189S,  ii,  383). 
— The  values  previously  obtained  by  the  same  author  {ibid.,  1901,  20, 
210 — 232)  in  a  gas-furnace  ax-e  too  low;  the  following  new  determin- 
ations were  made  in  an  electric  furnace  : 


Melanite 920° 

^:girite   925 

Lepidolite    ,.  930 

Gastaldite   1025 

Hornblende      (containing 

much  iron)  1065 

Ela?olite  1080 

Augite  (from  Sasbach)  ...  1085 
Hornblende      (containing 

little  iion)   1085 

Zoisite 1090 

Epidote    1090 

Garnet  (from  Traversella)  1090 

Augite  (from  Arondal)  ...  1095 

Nepheline    1095 

Diallage  1095 

Grossular     1110 

Albite 1110 


Oligoclase    1120° 

Labradorite     1125 

Biotite 1130 

Anorthite    1132 

Sanidine 1130 

Microcline  1155 

Meionite 1155 

Orthoclase  1 1 75 

Magnetite    1185 

Hypersthene   1185 

Muscovite    1230 

Actinolite    1230 

Wollastonite   1220 

Meroxene    1235 

Fleonaste     1240 

Leucite    1300 

Olivine     1350 

Brouzite 1400 


Softens. 

Granite  from  Predazzo      1160° 

Monzonite  from  Predazzo     1125 

Lava  from  Vesuvius , 1060 

Lava  from  Etna     970 

Basalt  from  Rerangen   1020 

Liuibargite  from  Kaiser.'^tuhl  1000 

Phonolite  from  Brux     1060 

^epheline-syenite  from  St.  Vincent  1060 


Fhiid. 

1190° 

1090 

1040 

1075 

1060 

1090 

1100 


L.  J.  S. 


MINKKALOGICAL    CH  FMISTIJ  Y.  27 

Microchemical  Reactions  of  Certain  Minerals.  Johanv 
Lemhehg  {Zeit.  Kdis'.  Min.,  1902,  36,  fif)? — t)5S  ;  from  Zeit.  DpaUscIi. 
geol.  Ges.,  1900,  52,  488— 496.  Compare  Abstr.,  1896,  ii,  430).— Details 
are  given  of  the  action  of  aqueous  solutions  of  various  reagents,  such  as 
potassium  cyanide,  potassium  hydroxide,  sodium  sulphide,  ammonia, 
sodium  carbonate,  lead  nitrate,  itc,  on  various  minerals  ;  the  differ- 
ences in  the  observed  reactions  are  often  useful  for  purposes  of 
discriminating  between  certain  minerals.  L.  J.  S. 

LiboUite.  Jacinto  Pedro  Gomes  [Jahrb.  Min.,  1902,  ii,  Ref.  234  ; 
from  Convn.  JJirec.  Servi^os  Geol.  Forlitgal,  1901,  4,  206 — 207.  Com- 
pare Abstr.,  1900,  ii,  86). — A  description  is  given  of  new  material 
from  Cambulo  (Cainbambe),  prov.  Angola,  Portuguese  West  Africa, 
which  occurs  as  veins  in  schistose  greywacke  conglomerate. 

It  is  pointed  out  by  the  abstractor,  V.  de  Souza-Brandao,  that  the 
composition,  Cj^HogOo,  of  liboUite  is  very  nearly  the  same  as  that  of 
muckite,  and  that  the  new  name,  liboUite,  thus  appears  to  be  super- 
fluous. L.  J.  S. 

Calcite  from  the  Crimea.  Pktr  A.  ZEM.jAxscnENSKY  (^et<.  Krtjst. 
Min.,  1902,  36,  598 — 605). — A  detailed  description  is  given  of  the 
mode  of  occurrence  and  the  characters  of  scalenohedral  and  prismatic 
crystals  of  calcite  from  veins  and  cavities  in  argillaceous  limestone  on 

]\lount    Celebi-jaurn-beli,    near    Baidar.     The    following    analysis  by 
Kaschinskij  shows  the  material  to  be  almost  as  pure  as  Iceland-spar  : 

CaO.  FeO.  MgO.  CO.,. 

55-860  0-405  trace  43-78 

A  less  perfectly  ti-ansparent  sample  contained  :  SiO.„  0-158  ; 
MgO,  0-238 ;  FeO,  0-873  per  cent.  L.  J.  S. 

Pelagosite.  S,  Squinabol  and  CI.  Oxgaro  {Jahrh.  Min.,  1902,  ii, 
Ref.  189  ;  from  Uivisla  Min.  ItciL,  1901,  26,  44).— Analysis  of  black 
pelagosite  from  the  island  of  Tremiti  gave  : 

.Soluble 
CaCO^.  MgOO,.  CaSOj.  Fe.,0,.  AI0O3.  SiO.^. 

87-794  1-628  2-454  0-794  0-476  O-loV 


Insoluble 

SiO.,. 

KCI. 

NaCl. 

Organic  matter. 

lIoO. 

Total. 

0-556 

0-317 

2-185 

2011 

1-197 

99-519 

Sp.  gr.  2-835  ;  H.  4.  The  material  has  a  vitreous  lustre  and 
varies  in  colour  from  light  grey  to  black  ;  it  has  a  i-adially  fibrous 
structure.  It  occurs  as  an  incrustation  on  calcite,  and  is  being  de- 
posited at  the  present  time  from  sea-water. 

G.  DE  GiJTZEN  {ibid.,  26,  35)  finds  that  pelagosite  is  optically  uniaxial 
and  negative,  and  h?  considers  it  to  be  a  hard  variety  of  calcite. 

L.  J.  S. 


28  ABSTIJACTS    OF   CHEMICAL    PAPEUS. 

Magnesite  in  Greece.  Constantin  Zengelis  [Berg-Huettenm.  Zeit.y 
1002.  61,  453 — 454). — Although  magnesite  is  a  mineral  of  fairly  wide 
distribution,  it  is  not  often  found  sufficiently  pure  for  use  as  a  re- 
fractory material  for  furnace  linings,  &c.  The  best  is  from  Euba3a  in 
Greece ;  this  averages  95  per  cent,  of  magnesium  carbonate,  and 
sometimes  contains  more  than  99  per  cent.  It  occurs  as  veins  in  chalk 
and  serpentine  and  is  often  associated  with  opal  and  chromite.  The 
following  analyses  give  the  composition  of  mnterial  from  different 
localities  : 

SiO.,.       CaO.        MgO.  CO.,.       Al^O....  Fc.^Oj.FeO.  MgCO;,. 

Mantudi,  Eubca...     0-38         1-68         46-09         51-51         0-15        '  0-08  96-32 

„     ...     1-63         1-44         45-75         49-88         0  17  149  95-61 

Thebes  ] -05         0-91         46-61         51-72        trace  —  97-41 

Sceiiteraga,  Lokn.s      0-29         1-95         45-86         51*56  0-19  95-84 

Corinth— Megara  .     0-57         0-40         47-06         51-55         0-11  —  98-35 


Papacies,  Eubaa  ...     2-68         2-23         43-45         48-72  3-02  90-81 

L.  J.  S. 

Anthophyllite  from  Saint-Germain  rHerm,  Georges  Friedel 
{Bull.  Soc.frani;.  Mill.,  1902,  25,  102— 1 10).— A  vein  of  a  greenish, 
nodular  rock  penetrates  the  granite  at  Saint-Germain  I'Herm.  The 
nodules  consist  mainly  of  antigorite  with  crystals  of  anthophyllite  and 
scales  of  talc  ;  they  are  surrounded  by  a  zone  of  yellowish,  silky  fibres 
of  anthophyllite,  the  fibres  being  arranged  perpendicularly  to  the  sur- 
face of  the  nodules,  and  are  sometimes  several  centimetres  in  length. 
Intermixed  with  the  fibres  are  sometimes  opal,  talc,  and  carbonates  of 
calcium,  magnesium  and  iron,  whilst  the  yellowish  colour  is  due  to 
the  presence  of  oxide  of  iron  ;  pure  material  is  snow-white  or  slightly 
greenish.  The  mean  of  three  analyses  of  puie  material  dried  at 
100°  is  : 


SiO.,. 

FeO. 

MgO. 

CaO. 

Al.,0,. 

H„0. 

Total. 

Sp.  gr. 

58-38 

8-37 

28-82 

0-61 

0-10 

3-43 

99-71 

3-034 

Of  the  water,  0-68  per  cent,  is  given  off  at  a  dull  red  heat,  but  the 
mineral  still  retains  its  optical  characters;  this  is  therefore  called 
zeolitic  water.  The  remainder  of  the  water  is  expelled  at  a  higher 
temperature  with  the  complete  decomposition  of  the  mineral.  Only 
when  the  water  i.s  included  with  the  bases  does  the  above  analysis 
approximate  to  the  accepted  formula,  R"0,SiO.„  of  anthophyllite. 

Crystals  of  anthophyllite  do  not  break  with  plane  cleavage  surfaces, 
but  with  a  curved  surface  pai-allel  to  the  length  of  the  prism. 
Cylindrical  cleavages  of  the  same  character  are  possessed  by  gypsum 
parallel  to  the  zone-axis  [101],  and  less  perfectly  parallel  to  [001]. 

L.  J.  S. 

[Magnetite,  Serpentine  and  Amphibole  from  the  Southern 
Urals.]  Franz  Loewinson-Lessing  {Zeit.  Kryst.  Min.,  1902,  36, 
653 — 654  ;  from  Trav.  Soc.  Naturalistes,  St.  Pelersbourg,  Sect.  Geol, 
Mineral,  1900,30,  169 — 256). — Descriptions  of  several  minerals,  with 
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chemiciil  analyses  of  the  following,  are  given  in  a  geological  account  of 
the  Jushtio-Saosersk  estate  and  of  Mount  Deneshkin  Kaiuen  in 
the  Southern  Urals.  I,  Magnetite,  enclosing  some  pleonuste  and 
orthorliombic  pyroxene,  occurring  as  veins  in  banded  gabbro  along  the 
Bystraja.  II,  Serpentine,  of  a  rich  green  colour  and  translucent  at 
the  edges,  from  the  Jelowki.  HI,  Aiuphibole  (pargasite),  of  a  brown 
colour,  in  gr.mulite  from  the  Salaja  :  this  analysis  corresponds  with 
the  formula  2R'.,R"Si.,0,,  +  ;iR"K'".SiO,.  +  UH'SiOs. 


I. 
11. 
III. 


SiO,. 

4-26 
35-98 
43-19 


AI0O3. 

13-11 

3-91 

17-77 


Ve.fi... 

49-94 
376 
3-22 


FcO. 

3086 

1-27 

9 -78 


MiiO.   CiiO. 


trace    10-04 


MgO. 

3-23 

36-83 

irr)7 


Xa.p.   Kfi.  MoO.  Total. 

Jl        _1  _  99-40 

1-12     0-29  14-77  97-93 

3-1-2    trace  105  99-74 

L.  J.  S. 


Enclosures  of  Garnet-Idocrase  Rock  in  the  Serpentine 
of  Paringu  [Southern  Carpathians].  G.  Munteanu-Muhgoci 
{Zeit.  Kryst.  Jlin.,  1902,  36,  64'J — 653  ;  from  Inauq.-Diss.  Miiachen, 
1901  ;  Bidl.Soc.  Scl  Bukarest,  1900—1901,9,  568—612,  764—831).— 
The  serpentine,  an  alteration  product  of  an  olivine-pyroxene-rock 
(Iherzolite),  encloses  masses  of  a  granular  garnet-idocrase  rock,  which 
is  an  endomorphic  contact  product  of  gabbro  :  there  are  also  silicate- 
hornfels  at  the  contact  of  the  eruptive  rock  with  limestone.  The  follow- 
ing mineral  analyses  are  given  in  a  petrographical  description  of 
these  rocks  ;  I,  diallage  from  the  serpentine  ;  la,  lb,  diallage  from  the 
garnet-idocrase  rock.  II,  Antigorite  from  the  serpentine.  Ilirt,  III6, 
Lolrile,  a  nesv  mineral  occurring  as  greenish  veins  and  patches  in 
clinozoisite-hornfels  at  the  serpentine  contact  in  the  Lotru  valley. 
The  characters  as  determined  under  the  microscope  are  given  :  the 
mineral  is  very  similar  to  prehuite,  but  differs  from  this  in  the 
higher  refraction  («=  1"67)  and  lower  double  refraction  (-y  -  a  =  0-014). 
The  composition  is  very  close  to  that  of  chlorastolite,  and  corresponds 
with  the  formula  4Si02,Al,03.3(Ca,Mg)0,2H,0.  IV,  Grossular ; 
VI,  idocrase  ;  and  VII,  Vila,  clinochlore,  from  the  garnet-idocrase 
rock.  V,  Hessonite  ;  and  VI«,  idocrase,  as  crystals  on  the  walls  of 
crevices  : 


SiOo.    TiOo.   Al.,0,.  Fe.,0, 


Loss  on 
FeO.  MuO.   CaO.   MgO.  ignition.  Total.  Sp. 


I.       48-15 

0-31 

2-91 

5-84 

0-68 

19-89 

20-28 

2-79 

100-85 

3-28 

Irt.     48-47 

0-32 

3-06 

5-14 

3-18 

0-30 

20-15 

17-70 

2-48 

100-80 

3-31 

I6.t  47-84 

0-31 

4-26 

3-52 

5-98 

0-25 

22-17 

12-33 

3-59 

100  25 

3-232 

II.       37-8 

— 

1-5 

4-8 

1-7 

— 

— 

38-7 

14-8 

99-3 

2-52 

III«.     38  02 



30-90* 



0-33 

— 

23-56 

2-80 

6-24 

101-85 

3-23 

IWb.X  39-44 



28-33* 





— 

22-21 

3-20 

6-58 

100-69 

3-229 

IV.t     33-38 

0-40 

22-27 

2-06 

0-54 

0-23 

32-88 

3-07 

1-08 

100-91 

3-48 

V.       38-89 

trace 

13-57 

9-78 

roi 

0-22 

36-34 

0-52 

0-65 

100-98 

— 

VI.       36-71 

0-42 

15-60 

4-79 

1-28 

0-28 

34-29 

3-90 

2-88 

100-15 

3-36 

VI«.     37-48 

0-26 

15-72 

5-89 

1-30 

0  68 

32-19 

[3-77] 

2-71 

100-00 

— 

VII.       30-29 

— 

16-49 

6-20 

5-14 

trace 

trace 

28-65 

12-70 

99-47 

— 

VI  Li.     31-99 

— 

17-11 

2-71 

1-54 

0-84 

— 

32-91 

12-94 

100-04 

— 

*  Including 

a  litll 

^  Fe,03. 

t  Also 

traces 

of  alkalis. 

X  Alsc 

NagO,  0-93. 

L.  J 

s. 
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Clays  and  Loams  near  Niirnberg.  H.  Kaul  {Jahrh.  Alin., 
1902,  ii,  lief.  223  ;  from  Inaiuj.-Dlss.  Erlangen,  1900,  125  pp.). — 
An  account  is  given  of  the  clays  and  loam.s,  used  for  technical  purposes, 
which  occur  in  the  neighbourliood  of  Niirnberg  ;  20  analyses  are  given, 
and  the  refractory  qualities  of  the  materials  were  determined. 

L.  J.  S. 

Clays  of  Alsace.  J.  A.  Ivouner  {Jahrh.  Min.,  1902,  ii, 
Ref.  222;  from  Inaug.-Diss.  Erlangen,  1900,  52  pp.). — Several  of 
the  clays  used  in  Alsace  for  technical  purposes  were  submitted  to 
microscopical  examination  and  chemical  analysis  ]  14  analyses  are 
given  and  the  analytical  methods  discussed.  L.  J.  S. 


Physiological    Chemistry. 


Influence  of  High  Pressure  of  Oxygen  on  the  Circulation  of 
the  Blood.  Leonard  E.  Hill  and  John  J.  R.  Macleod  {Proc.  Roy. 
iSoc,  1902,  70,  454 — 455). — From  microscopic  observations  of  the  frog's 
web  and  bat's  wing,  the  animals  being  placed  in  a  steel  pressure 
chamber  with  ghxss  ends,  the  conclusion  is  drawn  that  a  rapid  increase 
of  pressure  up  to  70  atmospheres  has  no  mechanical  effect  on  the 
circulation  of  the  blood.  On  decompression,  gas  bubbles  are  liberated, 
but  on  recompression  these  pass  again  into  solution.  W.  D.  H, 

The  Influence  of  an  Atmosphere  of  Oxygen  on  the 
Respiratory  Exchange.  Leonard  E.  Hill  and  John  J.  R.  Macleod 
{Proc.  Roy.  Sac,  1902,  70,  455 — 462). — The  inlluenee  of  an  increased 
amount  of  oxygen  in  the  air  has  been  investigated  by  other.<,  but  the 
results  obtained  have  been  contradictory.  The  present  experiments 
were  made  on  mice.  In  pure  oxygen,  the  amount  of  carbon  dioxide  is 
diminished  by  from  8  to  40  per  cent.  ;  when  the  animals  are  put  in 
air  again,  the  amount  of  carbon  dioxide  expired  lises.  The  water 
excreted  and  the  oxygen  absorbed  are  also  lessened,  but  the  results 
are  not  so  constant  or  marked.  This  is  partly  attributed  to  an 
increase  in  the  chance  of  experimental  error.  The  rectal  temperature 
falls  in  oxygen.  Full  experimental  details  of  typical  experiments  are 
given.  W.  D.  H. 

The  Importance  of  Sodium  Chloride  in  Heart  Activity, 
David  J.  Lingle  {Amer.  J.  Physiol.,  1902,  8,  75— 98).— The  experi- 
ments were  made  with  strips  of  the  turtle's  ventricle  which  had 
ceased  to  contract.  The  conclusions  are  that  sodium  chloride  is 
absolutely  necessary  to  start  rhythmic  action  in  them.  Agents  like 
caffeine,  which  intensify  rhythmic  activity,  cannot  originate  it.  What 
has   been    described   as  the  sodium  chloride  arrest  of   the    heart  is 
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pl'obably  due  to  lack  of  oxygen  in  the  salt  solution  ;  oxygen, 
however,  by  itself  cannot  originate  the  rliythin,  but  oxygenated  salt 
solution  will  keep  the  strips  beating  as  long  as  a  mixture  of  salt 
solutions.  Oxalate  solution  that  precipitates  calcium  will  permit  beats 
to  begin  if  sodium  chloride  is  present.  W.  D.  H. 

Action  of  Acids  and  Acid  Salts  on  Blood  Corpuscles  and 
other  Cells.  8.  PeskiiNd  {Amer.  J.  rhjsioL,  1902,  8,  99—102).— 
Small  quantities  of  most  acids,  and  many  acid  sails,  when  added  to  defib- 
rinated  blood,  agglutinate  and  precipitate  the  blood  corpuscles.  Cor- 
puscles freed  from  seium  are  similarly  acted  on.  This  is  due  to  an  action 
on  the  stromata  ;  these  are  similarly  affected  in  laked  blood,  even  if  the 
laking  is  done  with  ether.  The  effect  is  therefore  not  on  the  lecithin 
or  cholesterol,  but  on  the  proteid  of  the  stromata,  which  is  here  spoken 
of  as  an  alkali-globulin.  Slight  excess  of  the  acid  reagent  lakes  the 
corpuscles,  but  this  may  be  prevented  by  previous  i-epeated  washings 
with  ice-cold  salt  solution.  More  than  a  slight  excess  prevents  preci- 
pitation and  agglutination.  Leucocytes,  yeast  cells,  bacteria,  &c.,  are 
similarly  affected.  A  specimen  of  leucieuiic  blood  examined  yielded 
a  serum  which  contained  an  wolysin,  that  is,  a  substance  wliich  lakes 
human  blood  ;  the  serum  also  precipitated  and  agglutinated  human 
and  (log's  red  corpuscles.  W.  D.  H. 

Behaviour  of  Nucleated  Red  Corpuscles  to  Haemolytio 
Agents.  George  N.  Stewart  {Amer.  J.  Physiol.,  1902, 8,  103 — -138). — - 
Nucleated  red  corpuscles  take  up  ammonium- chloride  in  preference  to 
sodium  chloride  when  placed  in  a  mixture  of  these  salts.  This,  as  in 
the  case  of  non-nucleated  corpuscles,  does  not  depend  on  the  life  of 
the  corjjuscles ;  the  same  difference  is  seen,  although  it  is  less  in 
degree  in  corpuscles  which  have  been  hardened  by  formaldehyde. 
Saponin  produces  an  increase  in  the  conductivity  of  the  blood,  even 
after  previous  treatment  with  formaldehyde.  This  is  not  associated 
with  laking,  but  is  due  to  an  increased  permeability  of  the  corpuscles 
to  electrolytes.  Dilution  of  the  blood  with  water  diminishes  its  con- 
ductivity less  than  a  corresponding  dilution  of  the  serum  ;  this  is  owing 
to  a  participation  of  the  corpuscular  electrolytes  in  the  conduction  after 
dilution.  Heat-laking  markedly  lessens  the  conductivity  of  bird's 
blood,  but  not  of  mammalian  blood.  Embryonic  mammalian  corpuscles, 
tlie  elements  of  red  marrow,  and  the  corpuscles  from  a  case  of  per- 
nicious antemia  behave  like  bird's  corpuscles,  except  that  heat-laking 
destroys  their  nuclei. 

Intraglobular  crystallisation  of  the  htemoglobin  of  Necturus  blood  is 
readily  obtained  by  the  action  of  various  hiemolytic  agents  ;  the  haemo- 
globin cannot  exist  in  the  corpuscles  in  oi'dinary  aqueous  solution. 
If  hardened  by  Hayem's  solution,  these  corpuscles  are  laked  by 
hydrogen  sulphide  without  swelling  of  the  nucleus.  Ammonia  swells 
the  nucleus.  If  such  hardened  corpuscles  are  treated  with  hydrogen 
sulphide,  ammonia,  and  then  Loffler's  methylene-blue,  an  apparent 
envelope  can  bo  demon.strated.  If  the  corpuscles  are  fixed  by  o.smic 
acid  or  by  formaldehyde,  they  swell  under  the  influence  of  ammonia 
and  heat,  whilst   the  nuclei  retain  their  original  size.     These  facts 


32 


ABSTRACTS   OF   CHEMICAL    PAPEKS. 


indicate  the  existence  of  difference  in  the  nature  and  point  of  attack 
of  the  fixation  by  diiferent  liardeniug  ageuts.  The  permeability  of  the 
corpuscles  for  ammonium  chloride  does  not  depend  on  the  toxic  effect 
of  the  salt  on  the  corpuscles.  W.  D.  H. 

Human  Pancreatic  Juice.  O.  Schumm  (Zeit.  physiol.  Cheyn., 
1902,  36,  292 — 332). — The  number  of  analyses  of  human  pancreatic 
juice  is  small.  In  pancreatic  cysts,  the  Huid  is  poor  in  solids,  and 
some  of  the  pancreatic  ferments  may  be  absent ;  the  amyloly tic  ferment 
is  the  most  constant.  In  the  present  case,  the  fluid  of  the  cyst  con- 
tained all  three  ferments,  but  more  attention  is  given  to  the  fluid 
which  subsequently  flowed  from  the  fistula.  It  is  not  nearly  so  I'ich 
in  solid  as  the  fresh  juice  from  the  dog,  but  more  nearly  resembles 
that  obtained  from  the  so-called  permanent  fistula  in  that  animal. 
The  fluid  was  thin,  slightly  cloudy,  and  deposited  on  cooling  a  small 
amount  of  a  muc in-like  substance  which  gave  the  proteid  reactions. 
It  was  strongly  alkaline,  gave  off  abundance  of  carbon  dioxide  on 
acidification,  and  contained  some  coagulable  proteid,  but  no  sugar. 
It  possessed  a  powerful  tryptic,  diastatic,  fat-splitting,  and  emulsifying 
action. 

The  following  table  gives  the  analyses  in  parts  per  cent,  of  human 
pancreatic  juice  hitherto  published.  The  fluid  obtained  by  Herter  was 
removed  after  death  in  a  case  of  obstruction  of  the  pancreatic  duct ; 
the  other  three  are  of  fluids  from  a  fistula  after  operation. 


Water. 

Solids. 

Ash. 

0-62 
0-34 
0-81 
0-85 

In  alcohol. 

Observer. 

Soluble. 

Insoluble. 

Organic 
solids. 

Ash. 

Organic 

solids. 

Ash. 

Herter 

97-59 
86-41 
97  97 
98-47 

2-41 

13-59 

2  03 

1-53 

0-64          0-51 

0-83 
0-86            — 
0  56          n-S.'i 

1-15 

0-36 
0  13 

0-11 

Zawadsky    

Kuhukaiiipff  ... 
Scliiiinm 

0005 

W.  D.  H. 


Influence  of  Feeding  -with  Sucrose  and  Starch  Syrup  on 
the  Composition  of  Honey.  Ed.  von  Raumer  {Zeit.  anal.  Ckem., 
1902,  41,  333 — ^350). — The  author  has  fed  a  hive  of  bees  with  a  solu- 
tion containing  sucTose  and  starch  syrup,  and  has  analysed  the  honey 
obtained.  From  the  results,  it  is  concluded  that  sucrose  is  to  a 
very  large  extent  converted  into  invert  sugar  in  the  stomach  of  the 
bee,  so  that  honey  contains  only  a  small  proportion  of  sucrose.  A 
fermentable,  non-reducing  dextrin  present  in  the  starch  syrup  was  also 
found  to  be  converted  into  a  reducing  sugar.    Food  containing  dextrin 


PHYSIOLOGICAL   CHEMISTRY.  33 

cannot  for  long  be  used  by  bees,  which  after  a  time  become  ill  and 
refuse  to  touch  such  food. 

It  is  also  found  that  both  the  non-fermentable  and  fermentable 
dextrins  occurring  in  honey  are  essentially  different  from  those 
contained  in  starch  syrup,  the  former  possessing  a  lower  specific  rotation 
than  the  latter. 

From  a  coosideratiou  of  his  own  results  and  of  those  of  other 
investigators,  the  author  concludes  that,  when  dextrins  undergo 
fermentation  by  yeast,  they  are  first  saccharified  by  enzymes  in  the 
yeast.  T.  H.  P. 

Diuresis.  1.  Introduction.  Wiliielm  Fileiine  (/^%er's  ylrc/iiv, 
190-2,  91,  565  —  568).  2.  Preliminary  Experiments.  W. 
FiLEHNE  and  H.  Bibekfeld  (ibid.,  569 — 573).  3.  The  Opposite 
Influence  of  Two  Salts  W.  Ruschhaupt  {ibid.,  574 — 583). 
4  and  5.  The  Influence  of  Diuretics  on  the  Excretion  of 
Sodium  Chloride.  Carl  Pototzky  (ibid.,  584 — 594),  W. 
PiUscHHAUPT  {ibid.,  595 — 598).  6.  The  Influence  on  Chlorate 
Excretion  by  Infusion  of  Sodium  Chloride.  Wilhelm  Ercklentz 
{ibid.,  599—618).  7.  The  Efl^ect  of  Certain  Operative  Procedures 
on  Sodium  Chloride  Diuresis.  W.  Kl'schhaupt  {ibid.,  619—628). 
— The  studies  on  diuresis  here  recorded  have  an  important  bearing 
on  the  theory  of  urine  formation.  Theories  on  this  subject  fall  under 
two  main  headings,  the  mechanical  (Ludwig)  and  the  secretory 
(Heideiihain).  Recent  work  by  Cushny  is  directed  against  the  latter 
theory,  and  the  doctrine  that  reabsorptioh  takes  place  in  the  con- 
voluted tubules  is  supported.  Thus  he  injected  sodium  sulphate  in 
'  salt-poor '  rabbits,  and  the  chlorides  excreted  were  increased  three- 
fold ;  this  he  attributes  to  the  rapidity  with  which  the  urine  is  washed 
along  the  tubules  and  the  consequent  lack  of  time  for  reabsorption  to 
take  place.  The  arguments  in  the  present  series  of  papers  are  directed 
against  this  idea.  It  is  shown  that  water  introduced  into  the 
stomach  of  such  a  rabbit  acts  as  a  diuretic  ;  nevertheless,  the  amount 
of  urinary  chlorides  is  still  further  lessened.  Dreser  previously 
pointed  out  that  urina  potus  is  hypotonic,  and  that  in  the  urine  after 
sodium  sulphate  the  chlorides  nearly  disappear. 

The  first  experiments  were  made  with  kidney  substance  and  are 
similar  to  those  whicli  Loeb  performed  in  connection  with  the  osmotic 
pressure  of  muscle.  The  kidney  cortex  left  in  a  1"2 — 1'5  per  cent,  solution 
of  sodium  chloride  for  half-an-hour  takes  up  watex',  but  if  the  concen- 
tration is  raised  to  1'8  per  cent,  it  loses  water  amounting  to  1 — 2  per 
cent,  of  its  weight.  Liver  and  spleen  behave  very  similarly.  In  the 
kidney  medulla,  the  tissue  takes  up  water  from  sodium  chloride  solu- 
tions of  higher  concentration  ;  hence  it  is  regarded  as  improbable  that 
during  life  the  epithelium  will  absorb  water  from  a  less  concen- 
trated urine. 

If  the  two  salts  sodium  chloride  and  sodium  sulphate  are  adminis- 
tered to  an  animal  simultaneously,  they  do  not  affect  each  other.  The 
absolute  amounts  excreted  are  the  same  as  when  each  is  given  alone. 
During  the  diuresis  produced  in  an  animal  by  one  salt,  the  increased 
amount  of  urine  caused  by  giving  the  second  leads  to  a  greater  absolute 
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quantity  of  the  second  salt  in  the  urine.  This  apparent  contradic- 
tion probably  depends  on  the  specitic  water  and  salt  exchange  between 
blood,  tissues,  and  lymph.  In  '  salt-poor  '  animals,  diuresis  caused 
by  diuretin  is  accompanied  by  a  rise  in  the  sodium  chloride  of  the 
urine.  The  same  is  true  for  various  substances  which  cause  diuresis 
by  acting  poisonously  on  the  kidney  substance  ;  there  is  no  such 
increase  in  salt  concentration  if  water  alone  is  employed.  If  the 
nerves  of  one  kidney  are  cut,  that  kidney,  when  salt  is  given,  secretes 
urine  less  in  amount  but  of  greater  concentration  than  that  secreted 
by  the  other.  Removal  of  the  kidney  capsule  produces  the  opposite 
effect.  If  both  operations  are  performed,  the  effect  of  the  removal 
of  the  capsule  predominates.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Assimilation  of  Free  Nitrogen  by  Bacteria.  Martinus  W. 
Beijerinck  and  A.  van  Delden  {Centr.  Bakt.  Far.,  II,  1902,  9, 
3 — 43). — The  absorption  of  gaseous  nitrogen  which  occurs  when  garden 
soil  is  brought  into  culture  media  containing  only  traces  of  nitrogen 
compounds  along  with  dextrose  or  mannitol  and  potassium  phosphate, 
appears  to  be  largely  due  to  a  symbiosis  between  Azotobacter  cltroococ- 
cum  and  certain  species  of  Granulohaeter,  ^rohacter  cerogene,  or  Bacillus 
radiohacter.  Of  these,  the  grannlobacter  species  are  able  to  take  up 
free  nitrogen  by  themselves,  but  none  of  the  others  can  do  this.  In 
the  presence  of  Chroococcum,  however,  absorption  of  nitrogen  occurs  in 
all  three  cases,  although  it  has  not  been  decided  which  organism  actually 
assimilates  the  nitrogen.  The  amount  of  nitrogen  taken  up  varies 
considei'ably  in  different  cases,  but  is  at  its  maximum  when  a  mixture 
of  bacteria  obtained  by  sub-cultivation  from  garden  earth  is  employed, 
and  then  amounts  to  about  7  mg.  per  gram  of  sugar  or  mannitol 
decomposed,  or  about  138  mg.  per  litre  of  culture  medium.  In 
mixtures  containing  &Va?Mf?o&«c<e/' and  Chroococcum,  the  former  of  these 
takes  up  the  nitrogen,  producing  a  soluble  compound  which  serves  for 
the  nutrition  of  the  accompanying  organism,  and  this  develops 
extremely  well  under  these  conditions,  forming  a  voluminous,  slimy 
mass.  The  nitrogen  contained  in  this  is  readily  converted  into  nitrate 
when  a  little  fresh  soil  is  introduced,  the  cotiver.sion  of  atmospheric 
nitrogen  to  nitrate  being  thus  completed.  The  nature  of  the  soluble 
nitrogen  product  formed  from  gaseous  nitrogen  has  not  yet  been 
ascertained,  but  it  does  not  appear  to  be  ammonia,  a  nitrite,  or  a  salt 
of  hydrazine  or  hydroxlamine.  A.  H. 

Organisms  of  Nitrification.  W.  Omelianski  {Centr.  Bakt.  Par., 
II,  l'J02,  9,  63 — -65,  113 — 117). — The  organism  which  converts 
nitrites   into  nitrates  is  not  able  to  bring  about  the  oxidation  either 
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of   sodium  sulphite  or  sodimn  phosphite,  even  when   a  good   growth 
occurs  in  the  presence  of  these  salts. 

All  attempts  to  detect  the  presence  of  an  oxydase  secreted  by  the 
organism  which  oxidises  ammonia  to  nitrite,  either  in  the  filtered 
medium  or  in  the  disintegrated  bacteria,  proved  quite  unsuccessful. 

A.  H. 

Nitrogen  Assimilation  and  Proteid  Formation  of  Moulds. 
Friedkich  C'zapek  (Beitr.  c/ieiii.  Plijjslol.  Patli.,  1902,  2,  557 — 590. 
Compare  Abstr.,  1902,  ii,  280). — The  present  paper  deals  with  the 
utilisation  of  amines,  amides,  and  ammonium  salts  in  the  production 
of  proteids  in  Aspergillus  niger.  As  regards  alkylamines,  the  results 
show  that  suitable  sources  of  nitrogen  are  to  be  found  among  primary, 
secondai'y,and  tertiary  amines,  whilst  quaternary  ammonium  compounds 
are  very  injurious.  The  suitability  of  alkylamines  as  a  source  of 
nitrogen  increases  with  the  amount  of  carbon  and  the  mol.  weight. 
Isomeric  compounds  show  mai-ked  differences,  triethylamine  being 
more  suitable  than  dipropylamine.  The  presence  of  hydroxyl  groups 
is  favourable. 

Acetamide  and  propionamide  are  good  sources  of  nitrogen,  whilst 
the  other  amides  of  the  series  are  quite  unsuitable.  Lactamide  is 
better  than  the  con'esponding  propionamide.  The  amides  of  dibasic 
acids  all  gave  good  results,  Nitriles  are,  on  the  whole,  unsuitable  as 
sources  of  nitrogen  ;  amygdalin  gave  the  best  results.  Amidines  are, 
as  might  be  expected,  relatively  good  sources  of  nitrogen. 

Urea  and  its  derivatives  are  inferior,  as  sources  of  nitrogen,  to 
amino-acids  and  alkylamines.  Acid  ureides  gave  good  results,  being 
presumably  readily  converted  into  amino-acids. 

Ammonium  salts  of  the  acetic  acid  series  are  not,  on  the  whole, 
suitable  as  sources  of  nitrogen  for  Aspergillus  niger,  whilst  the  salts  of 
the  oxalic  acid  sex'ies  proved  to  be  very  suitable  ;  good  results  were 
obtained  with  ammonium  oxalate  when  cax-bon  was  supplied  in  the 
form  of  sugar.  N.  H.  J.  M. 

Denitriflcation.  E.  B.  Yoorhees  (J.  Amer.  Chem.  Soc,  1902, 
24,  785—823.  Compare  Abstr.,  1901,  ii,  341). — The  experiments  were 
made  in  large  cylinders  with  two  kinds  of  soil,  a  medium  clay  and  a 
sandy  loam,  each  series  comprising  60  cylinders.  The  two  series  in- 
cluded twenty  different  conditions  of  manuring.  As  regards  denitri- 
fication,  the  result  of  laboratory  experiments  showed  the  destruction 
of  nitrates  in  presence  of  organic  matter,  most  of  the  loss  being  as 
free  nitrogen. 

The  percentage  recovery  of  nitrogen  in  crops  from  the  different 
manures,  when  applied  singly,  was  as  follows  :  fresh  solid  manure, 
19'78;  fresh  solid  and  liquid  manure,  38-61  ;  leached  solid  manure, 
16'50  ;  leached  solid  and  liquid  manure,  2094  ;  sodium  nitrate, 
5  grams  per  cylinder,  77'22,  and  10  grams  per  cylinder,  7503; 
ammonium  sulphate,  65 •84.  When  the  manures  were  combined,  there 
was,  in  six  cases  out  of  ten,  a  gain  over  the  sum  of  the  increase  on  the 
materials  when  used  alone.  No  denitriflcation  took  place  in  these 
experiments.     No  residual  effect  was  observed   in  the  case  of  quick- 

3—2 
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acting  manures  ;  there  may  even  be  a  diminished  yield  owing  to  a 
greater  amount  of  soil  nitrogen  being  used  under  the  influence  of  the 
manure.  ^'  "^-  "•  ■'^^• 

Digestion  of  Amoebae,  and  their  Intracellular  Diastase. 
Henri  Mouton  {Ann.  Insi.  Pasteur,  1902,  16,  457— 509).— The  paper 
contains  a  detailed  account  of  the  investigation  of  a  definite  species  of 
amoeba,  which  the  author  has  isolated  and  grown.  From  it,  he  has 
isolated  a  ferment  (diastase)  which  has  a  proteolytic  action  resembling 
that  of  trypsin.  K.  J.  P.  0. 

Utilisation  of  Mineral  Principles  by  Grafted  Plants.  Lucien 
Daniel  and  Victor  Thomas  {Compl.  rend.,  1902,  135,  509—512).— 
The  results  of  experiments  with  beans  showed  that  grafting  diminished 
transpiration,  and  considerably  affected  the  amount  of  mineral  matter 
absorbed.  At  the  same  time,  the  phenomenon  of  chlorosis  was  greatly 
modified  by  grafting.  N.  H.  J,  M. 

Utilisation  of  Ternary  Carbon  by  Plants  and  Microbes. 
Pierre  Maze  {Ann.  Inst.  Pasteur,  1902,  16,  433 — 451).— Experiments 
on  the  feeding  of  mycelium  with  the  four  food  stuffs,  sugar,  alcohol, 
glycerol,  and  lactic  acid,  have  shown  that  in  all  cases  the  elementary 
composition  of  the  mycelium  remains  the  same ;  the  food  is  oxidised  to 
aldehyde,  carbon  dioxide,  and  water,  the  amount  of  the  former  varying 
with  the  nature  of  the  food-stuff.  The  respiratory  quotient  seems  to 
depend  more  on  the  state  of  the  culture  than  on  the  nature  of  the 
food-stuff.  Eurotiopsis  ferments  sugar  with  an  energy  comparable  to 
that  of  yeast.  K.  J.  P.  O. 

Detection  of  Patty  Oil  and  its  Formation,  especially  in 
Olives.  C,  Hartwich  and  W.  Uhlmann  {Arch.  Pharm.,  1902,  240, 
471 — 480). — The  microchemical  reactions  which  serve  for  the  detection 
of  fatty  oils  are  first  dealt  with,  the  method  chiefly  considered  being 
that  of  saponifying  the  oil  globules  under  the  microscope  with  a 
strong  solution  of  potassium  hydroxide  and  ammonia  and  observing  the 
crystals  of  soap  which  are  formed  (Molisch,  1901). 

The  oil  of  gentian  root  was  examined  and  found  to  be  a  fat  of  the 
nature  of  cholesterol. 

An  investigation  was  made  of  the  formation  of  the  oil  in  the  fruit 
of  the  olive,  the  fruit  being  examined  during  1901  and  1902  at  various 
stages  of  its  development ;  it  was  obtained  from  San  Remo.  The 
percentage  of  oil  in  the  fruit  was  as  follows:  July  18,  0  55  ;  Aug.  7 
and  16,  5-02;  Sept.  12,  16-3;  Oct.  28,  21-3;  Dec.  15,  22-7;  Jan.  16, 
22"85  ;  Feb.  18,  20-8.     It  is  fi-om  dextrose  that  the  oil  is  formed. 

C.  F.  B. 

The  Composition  of  the  Reserve  Carbohydrates  of  the 
Albumen  of  some  Palms.  E.  Lienard  {Oompt.  rend.,  1902,  135, 
593 — 595). — The  carbohydrates  in  the  grains  of  I,  A7'eca  catechu  ; 
II,  Chamcerops  excelsa ;    III,  Astrocaryum  vulgare  ;   IV,    (Eenocarpus 
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bacaba  ;  V,  Enjthea  edulis ;  and  VI,  Sagus  Riunpliii,  liave   been  inves- 
tigated.    The  results  are  summarised  in  the  following  table  : 

I,  II.  III.  IV.  V.  VI. 

Water 6-312     11-38         7-65  1-34         1-038       11-4 

Fat  7-25         2-09        59-52         1-30       10-3  0-376 

Initial  reducing 

sugar    0-263       0  0  0  0-221  0 

Sucrose 0-336       0912       1-613       0-683       1-061  1-102 

Reducing  sugar 
(total  obtained 
by  successive 
hydrolysis,  ex- 
pressed as  dex- 
trose)    31-45       56  44-65       54-31       41-88         40'38 

Reducing  sugars : 

Asmauno.-e...   22'85        49  31-97       41-77       36  33-72 

Asgalacto.se        0-687       073         0-758       1-007       1005  0-646 

J.  McC. 

Ash  Constituents  of  Plants.  Their  Estimation  and  their 
Importance  for  Agricultural  Chemistry  and  Agriculture. 
Bernh.\kd  ToLLENs  (/.  Lcmdio.,  1902,  50,  231 — 275).— The  methods 
of  determining  total  ash  and  ash  constituents  are  discussed,  as  well 
as  the  various  conditions  which  affect  the  composition  of  the  ashes  of 
plants,  such  as  the  period  of  growth,,  character  of  the  soil, 
manuring,  &c.  N.  H.  J.  M. 

Feeding  Experiments  -with  Fish  Meal,  Maize  (Oil)  Cakes, 
and  Wheat  Bran.  J.  Klein  (Milch.  Zeit.,  1902,  31,  369—372).— 
Systematic  feeding  of  pigs  showed  that  the  maize  meal  was  of  the 
same  food  value  as  barley,  wheat  bran  being  somewhat  inferior  to  the 
latter.  With  hsh  meal,  the  results  were  not  so  conclusive,  as  the 
animals  at  first  showed  repugnance  to  this  food.  Afterwards,  it 
appeared  to  have  a  fair  food  value.  W.  P.  S. 

Daily  Variations  in  the  Amount  of  Fat  in  Milk.  M.  Siegfeld 
(Died.  Centr.,  1902,31,  716;  from  Landw.  Centr.  Prov.  Fosen,  1902, 
58). — Fat  was  determined  each  day,  for  a  year,  in  the  milk  of  ten 
dairies.  The  most  frequent  variations  in  the  amounts  of  fat  in  two 
successive  days  were  from  01  to  0-3  per  cent.  Differences  of  more 
than  0-5  per  cent,  in  two  successive  days  occurred  in  most  cases,  and 
are  not  uncommon  when  the  yield  of  milk  is  under  50,000  litres. 

N.  H.  J.  M. 

Yellow  Lupins.  Piehrii:  P.  Deiiekain  and  E.  Demoussy  (Compt. 
rend.,  1902,  135,  445—449). — Yellow  lupins  can  be  grosvn  on  strong 
soils  as  well  as  on  sandy  soils.  In  neutral  soils,  they  can  be  grown  in 
presence  of  small  amounts  of  calcium  carbonate,  but  not  in  peaty  soil 
to  which  calcium  carbonate  has  been  applied.  In  any  case,  the  ash  of 
yellow  lupins  always  contains  much  calcium  carbonate. 

The   plants    lived    and    ripened    in    soil    containing    4    per  cent,  of 
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calcium  carbonate,  but  did  not,  under  these  conditions,  develop  well, 
and  the  roots  were  free  from  nodules.  The  best  growth  is  obtained  in 
absence  of  calcium  carbonate  when  a  suitable  variety  of  nodule 
bacteria  is  present.  Bacteria  which  are  suitable  for  white  and  blue 
lupins  are  not  necessarily  of  use  in  the  case  of  yellow  lupins. 

N.  H.  J.  M. 

Presence  of  Lime  as  Dolomite  in  certain  Cultivated  Soils. 
Thomas  L.  Phipson  {Chem.  News,  1902,  86,  148). — Calcium  and 
magnesium  were  determined  in  three  Argentina  cane  soils  which  had 
been  cultivated  for  several  years,  and  in  samples  of  the  same  soils,  but 
uncultivated.  It  was  found  that  the  calcium  was  present  as  dolomite, 
and  that  the  relations  of  calcium  to  magnesium  remained  essentially 
the  same  in  the  cultivated  soils.  The  soils  contained  70  to  84  per 
cent,  of  insoluble  matter  (sand,  mica,  and  a  little  clay),  about  08  per 
cent,  of  phosphoric  acid,  and  about  012  per  cent,  of  alkalis. 

N.  H.  J.  M. 

Action  of  the  Solid  Constituents  of  Farmyard  Manure.  Max 
Gerlach  {Bied.  Centr.,  1902,  31,  663 — 665  ;  from  Jahresber.  Landio. 
Versuchs-stat.  Posen,  1900 — 1901). — Oats  and  carrots  were  grown  in 
pots  containing  7  kilos,  of  loamy,  sandy  soil,  manured,  in  addition  to 
minerals,  with  sodium  nitrate,  farmyard  manure,  and  extracted  farm- 
yard manure  respectively.  Whilst  farmyard  manure  and,  in  a  greater 
degree,  sodium  nitrate  increased  the  yield  of  oats  and  carrots,  extracted 
farmyard  manure  reduced  the  yield.  Sodium  nitrate  alone  gave 
better  results  than  when  applied  along  with  extracted  farmyard 
manure.  N.  H.  J.  M. 

Manurial  Experiments  with  Kainite  and  "  Forty  per  Cent. 
Potassium  Salt"  Bachmann  {Bied.  Centr.,  1902,  31,  713—714  ; 
from  Fiihling's  Landw.  Zeit.,  1902,  147). — In  experiments  with  winter 
rye  on  soil  deficient  in  potash,  "  40  per  cent,  potassium  salt  "  gave  greater 
yields  of  grain  and  straw  than  kainite,  and  the  simultaneous  applica- 
tion of  calcium  hydroxide  increased  the  yield  more  with  •'  40  per  cent, 
potassium  salt "  than  with  kainite.  In  the  case  of  summer  rye,  kainite 
gave  the  better  results,  whilst  with  oats  the  results  obtained 
were  conflicting.  ''Forty  per  cent,  potassium  salt"  gave  better  results 
than  kainite  with  potatoes  and  (in  seven  out  of  eight  experiments) 
mangels.  N.  H.  J.  M. 

Reversion  of  Superphosphate  of  Lime  in  the  Soil.  Walter 
F.  SuTHEUST  {Chem.  News,  1902,  68,  170— 171).— The  results  of 
experiments  on  the  action  of  calcium  carbonate,  magnesium  carbonate, 
and  limonite  in  rendering  the  phosphoric  acid  of  superphosphate 
insoluble  in  water,  showed  that  magnesium  carbonate  was  the  most, 
and  calcium  carbonate  the  least,  active.  Further  experiments  in  which 
superphosphate  was  added,  as  well  as  mixtures  containing  limonite 
and  varying  amounts  of  calcium  and  magnesium  carbonate,  to  clay  soil 
showed  that  after  12  days  49 "4  to  54-0  per  cent,  of  the  phosphoric 
acid  was  soluble  in  1  per  cent,  citric  acid  solution.  N.  H.  J.  M. 
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Gas  Analyses  in  Flasks.  I.  Estimation  of  the  Quantity  of 
Gas  by  the  Measurement  of  a  Certain  Volume  of  Liquid. 
Alfred  Woul  {Ber.,  1902,  35,  3485 — 3492). — A  gas  is  sh!\ken  up 
with  liquid  reagents  iu  a  stoppered  tlask  and  the  solution  is  allowed  to 
flow  in  until  the  residual  gas  is  again  under  the  ordinary  pressure.  The 
volume  of  liquid  thus  introduced  is  determined  either  by  direct 
measurement  or  by  weighing  the  Hask  before  and  after  the  experi- 
ment ;  this  volume  is  equal  to  that  of  the  gas  absorbed.  The  paper 
contains  sketches  of  a  simple  form  of  apparatus  emj)loyed  in  tilling 
the  flask  with  the  gas  under  examination.  G.  T.  M. 
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Gas  Analysis  in  Flasks.  II.  Estimation  of  the  -Amount 
of  Gas  by  Determinations  of  the  Pressure.  Alfred  Wohl 
{Ber.,  1902,  35,  3493 — 3505). — A  round  bottomed  flask,  A,  is  filled  with 
the  gas  under  slightly  reduced  pressure,  and  the  liquid  absorbent  is 
introduced  through  the  tap  B.  After  the 
reaction  is  over,  the  flask  is  fitted  into  the 
Erlenmeyer  flask,  6',  and  the  liquid  withdrawn 
by  placing  the  series  of  vessels  in  connec- 
tion with  the  water-pump.  When  the 
residual  gas  again  occupies  the  total  volume  ""^ 
of  the  flask  .4,  its  pressure  is  measured  by 
means  of  the  mercury  manometer,  and  this 
adjustment  is  made  after  each  absorption. 
The  amount  of  gas  left  in  the  flask  after 
any  of  these  experiments  is  thus  ascer- 
tained, because  it  is  directly  proportional  to 
the  pressure  exerted.  A  slight  transverse 
scratch  is  made  at  each  of  the  opposite 
ends  of  the  holes  of  the  taps  E  and  B, 
so  that  each  tap  has  two  of  these  pointing 
in  opposite  directions  round  its  circumfer- 
ence.    By    means    of  this  device,  the    taps 

can  be  opened  or  closed  very  gradually,  and  the  action  of  the  pump 
is  thereby  regulated  so  that  the  volume  of  the  gas  in  A  is  readily 
adjusted.  G.  T.  M. 

The  Degree  of  Accuracy  of  lodometric  Estimations.  Johann 
PiNNow  (Zeit.  anal.  Chem.,  1902,  41,  485— 488).— The  .sensitiveness  of 
the  iodine  starch  leaction  is  largely  influenced  by  the  other  substances 
iu  tho  .solution  (compare  Meiueke,  Abstr.,  1895,  i,  79).  Eckstiidt  has 
stated  (Abstr.,  1902,  ii,  130)  that  the  blue  colour  is  not  developed  at 
greater  dilutions  than  0-000025  iV,  and  Meineke  found  that  100  c.c.  of 
dilute  starch  solution  required  013  c.c.  of  A'/lOO  iodine  solution  lo 
produce  the   blue  colour.     The   sensitiveness  of    the   reaction  is   not 
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appreciably  incieased  by  increasing  the  amount  of  starch  or  by  the 
addition  of  non-electrolytes,  but  is  augmented  ten-fold  by  adding 
electrolytes,  the  most  active  being  sodium  sulphate.  When  this  salt 
is  present  in  quantity  corresponding  with  a  0'22  iV  solution,  the  blue 
colour  is  produced  when  the  strength  of  the  iodine  solution  exceeds 
10-5.  0-17  N.  M.  J.  S. 

Detection  of  Fluorine  in  Beer  and  Wine.  Karl  Windisch 
(Bied.  Centr.,  1902,31,720;  from  B.  Bierbrauer,  lUOl,  49).— The 
fluorine  is  precipitated  with  ammonium  carbonate  and  calcium 
chloride,  separated  by  filtration,  and  ignited  (without  the  filter).  In 
this  manner,  less  than  1  per  million  of  fluorine  in  beer  or  wine  can  be 
detected.  N.  H.  J.  M. 

Estimation  of  Sulphur  in  Coal.  Charles  W.  Stoddart  (/. 
Amer.  Chem.  Soc,  1902,  24,  852— 864).— 0*5  Gram  of  the  sample  is 
burnt  in  an  Atwater-Blakeslee  bomb  filled  with  compressed  oxygen, 
the  coal,  which  has  been  forced  into  a  pellet,  being  fired  by  electricity. 
The  gas  is  absorbed  in  a  U-tube  containing  bromine  water  to  oxidise 
any  sulphur  dioxide  and  after  rinsing  the  bomb  with  water  the  filtrate 
which  contains  the  bulk  of  the  sulphuric  acid  is  then  treated  as  usual 
with  barium  chloride.  The  insoluble  matter  is  also  examined  for  sul- 
phuric acid  after  a  preliminary  fusion  with  sodium  potassium  carbon- 
ate.    The  process  is  free  from  sources  of  error. 

If  the  apparatus  is  not  at  disposal,  the  results  nearest  to  the  truth 
are  those  obtained  by  using  Eschka's  process  (ignition  with  sodium 
carbonate  and  magnesium  oxide).  Before  precipitating  the  sulphuric 
acid,  it  is  advisable  to  separate  any  silicic  acid.  Several  other  published 
processes  have  been  tried  but  were  found  to  be  more  troublesome  than 
Eschka's  method.  L.  de  K. 

Detection  of  Hydrogen  Sulphide.  Domenico  Ganassini  {Chem. 
Centr.,  1902,  ii,  476—477  ;  from  Boll.  Chim.  Farm.,  41,  417—419).— 
A  solution  of  1*25  grams  of  ammonium  molybdate  in  50  c.c.  of  water 
is  mixed  with  a  solution  of  2*5  grams  of  potassium  thiocyanate  in  45 
c.c.  of  water,  and  to  the  mixture  are  added  5  c.c.  of  hydiochloric  acid. 
The  reagent  will  keep  for  a  few  days  when  placed  in  the  dark.  A 
strip  of  filter  paper  or  a  porcelain  slab  moistened  with  the  reagent 
when  exposed  to  vapours  containing  hydrogen  sulphide  will  turn  red. 
When  testing  mineral  waters,  the  process  may  be  applied  as  follows : 
20  c.c.  are  mixed  with  1 — 2  c.c.  of  a  20  per  cent,  solution  of  potassium 
thiocyanate,  the  liquid  is  acidified  with  dilute  sulphuric  acid  and  a  few 
drops  of  a  5  per  cent,  solution  of  ammonium  molybdate  are  added. 
In  the  presence  of  hydrogen  sulphide,  the  liquid  turns  violet  or  red. 
In  the  presence  of  iron,  it  is  as  well  to  add  a  little  oxalic  acid.  In  the 
absence  of  hydrogen  sulphide,  the  liquid  turns  yellow,  but  this  colour 
disappears  on  agitating  with  ether,  whilst  the  red  colour  is  permanent. 

L.  DE    K. 

lodometry  of  Sulphurous  Acid.  Erwin  Rupp  {Ber.,  1902,  35, 
3694 — 3695). — Sulphurous  acid,    after   treatment    with    sodium    car- 
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boiiate,  can  be  estimated  by  iodine  if  an  excess  of  the  latter  is  used 
and  allowed  to  react  for  fifteen  minutes  before  titration  with  thio- 
sulpbate.  R-  H.  P. 

Estimation  of  Tellurium.  Gustav  Freiiichs  (/.  pr.  Chem.,  1902, 
[ii],  66,  261 — 262). — Telluric  acid  is  instantly  reduced  by  sulphur 
dioxide  in  presence  of  small  quantities  of  potassium  iodide.  The 
reaction  takes  place  less  easily  in  presence  of  hydrobromic  acid,  and 
only  very  slowly  in  presence  of  an  excess  of  hydrochloric  acid.  Telluric 
acid  cannot  be  reduced  by  hydricdic  acid  alone  (compare  Peirce,  Abstr., 
1896,  ii,  673).  G.  Y. 

lodometry  of  Phosphorous  Acid  and  Phosphorus  Trihaloids. 
Ekwix  Rrn-aiul  A.  Fini'K  (7;er.,  1902,  35,  :3G9I  — 3693).— Phosphites 
can  be  estimated  iodometrically  provided  the  reaction  is  carried  out  in 
alkaline  solution  (sodium  hydrogen  carbonate  is  recommended)  and 
that  an  excess  of  iodine  is  allowed  to  remain  with  the  phosphite  for  at 
least  two  hours.  The  phosphorus  trihaloids  can  be  estimated  in  a 
similar  manner  after  treatment  with  water,  K.  H.  P, 

Rapid  Volumetric  Method  for  Estimating  Phosphoric  Acid 
in  Fertilisers.  A.  L.  Emery  (J.  Ainer.  Chem.  Soc,  1902,  24, 
895 — 897). — A  slight  modification  of  the  volumeti-ic  method  as  pub- 
lished by  the  American  Association  of  Official  Agricultural  Chemists, 
the  most  important  change  consisting  in  shaking  the  solution  after 
precipitating  with  molybdic  solution.  L.  de  K. 

Detection  of  Arsenic  and  Seleniurh  in  Sulphur.  Fred.  W. 
Steel  {Chem.  News,  1902,  86,  135). — Two  hundred  grams  of  the 
sulphur  are  thoroughly  extracted  with  carbon  disulphide.  The 
insoluble  residue  is  treated  with  nitric  acid,  evaporated  to  dryness, 
dissolved  in  a  little  hydrochloric  acid  and  water,  and  filtered.  Twenty  c.c. 
of  hydrochloric  acid,  1  c.c.  of  fairly  concentrated  stannous  chloride 
solution,  and  5  c.c.  of  sulphuric  acid  are  added  to  the  filtrate,  the 
mixture  being  then  warmed  gently  and  left  for  some  hours.  If 
arsenic,  or  selenium  insoluble  in  carbon  disulphide,  be  present,  a  dark 
brown  precipitate  forms,  which  is  collected  on  a  small  asbestos  filter, 
washed,  and  dried  at  100°.  On  heating  the  asbestos  in  a  drawn-out 
tube,  arsenic  and  selenium  are  volatilised  into  the  narrow  part  of  the 
tube,  and  by  reheating  the  part  of  the  tube  containing  the  sublimate 
in  a  second  tube,  characteristic  crystals  of  arsenious  oxide  and  selen- 
ium dioxide  are  obtained.  The  latter  may  also  be  recognised  by  the 
odour  at  the  open  end  of  the  tube.  In  the  entire  absence  of  water, 
selenium  dioxide  forms  fern-shaped  crystals,  but  as  traces  of  water 
are  almost  always  present,  minute  globules  are  found  in  place  of 
crystals.  Should  no  selenium  be  found  associated  with  the  arsenic, 
the  carbon  disulphide  solution  must  be  evaporated,  the  sulphur  ti'eated 
with  a  large  volume  of  nitric  acid,  and  the  process  proceeded  with  as 
above.  W.  P.  S. 

Apparatus  for  the  Detection  and  Estimation  of  Minute 
Traces  of  Arsenic.  Edwin  Dowzakd  {Chem.  Xeics,  1902,  86,  3). 
— The  apparatus  consists  of   a  test-tube   on  a   foot   and  having  at  the 
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top  a  scrubbing  chamber  filled  with  beads.  Above  this,  and  fitting 
into  it,  is  a  tube  which  is  broadened  out  at  its  upper  end  so  as  to 
form  a  small  table,  the  orifice  in  the  centre  being  3  mm.  in  diameter. 
Hydrogen  is  generated  in  the  test-tube  and  a  piece  of  tilter-piiper, 
moistened  with  a  drop  of  mercuric  chloride  and  dried,  is  secured 
over  the  orifice.  By  preparing  a  standard  set  of  ax'senical 
stained  paper.",  the  process  may  be  applied  quantitatively, 

W.  P.  S. 

Reaction  between  Potassium  Iodide  and  Mercuric  Chloride 
and  its  Analytical  Application.  Lucien  L.  pe  Koninck  and  J. 
Lebrun  {Chem.  Centr.,  1902,  ii,  72 — 73;  from  Bull.  Assoc.  Belg.  Chivi., 
16,  127 — 139). — This  reaction  was  first  applied  by  Marozean  in  1832 
for  the  estimation  of  potassium  iodide  by  titi-ation  with  mercuric 
chloride  solution.  When  all  the  potassium  iodide  has  been  converted 
into  the  salt  2KI,Hgl2,  further  addition  of  mercuric  chloride  causes 
a  turbidity  (Hgl.,)  to  appear ;  this  indicates  that  the  titration  is 
completed.  Lebrun  has  found  that  the  method  does  not  give  accui-ate 
results,  being  influenced  by  temperature,  dilution,  and  the  presence 
of  other  salts.  It,  however,  is  accurate,  provided  that  cyanides  and 
bromides  are  absent  and  that  the  titration  is  made  at  a  temperature 
between  15°  and  20°.  Approximately,  ^^-potassium  iodide  gave  the 
best  results  when  titrated  with  N/2  mercuric  chloride.  The  titre  of 
the  latter  should  be  determined  under  conditions  identical  with  those 
in  which  the  estimations  are  carried  out.  W.  P.  S. 

lodometry  of  the  Pei'oxides  of  Calcium,  Strontium,  Barium, 
Magnesium,  and  Sodium.  Einvix  Eupp  (Arch.  F/iarm.,  1902,  240, 
437 — 449.  Compare  Abstr.,  1900,  ii,  572). — Tlie  available  oxygen  in 
all  these  substances  but  the  last  can  be  determined  by .  mixing 
0'15 — 0'2  gram  of  the  svibstance  with  1  gram  of  potassium  iodide, 
30  c.c.  of  water,  and  5  c.c.  of  25  per  cent,  hydrochloric  acid  in  a 
stoppered  bottle,  allowing  the  mixture  to  remain  in  the  dark  for  half- 
an-hour  (1  hour  in  the  case  of  magnesium  peroxide),  and  then  titrating 
the  liberated  iodine  with  i\^/10  thiosulphate  solution.  The  accuracy  of 
the  method  was  controlled  by  comparison  with  other  methods,  namely, 
titration  of  the  peroxide  with  potassium  permanganate  or  with  an 
arsenite  solution.  Of  the  purchased  samples  examined,  the  calcium 
peroxide  appeared  to  be  101*5,  hydi-ated  barium  peroxide  96"5,  an- 
hydrous barium  peroxide  92  "5,  strontium  peroxide  51  5,  and  mag- 
nesium peroxide  3  per  cent  pure. 

In  the  case  of  sodium  pei^oxide,  the  following  modification  of  the 
method  is  necessary.  To  0*1 — 0'2  gram  of  finely  powdered  substance, 
there  is  added  rapidly  in  one  operation  25  c.c.  of  saturated  baryta 
water  ;  after  10  minutes,  the  liquid  and  precipitate  are  rinsed  into  a 
solution  of  1 — 2  grams  of  potassium  iodide  and  5  c.c.  of  25  per  cent, 
hydrochloric  acid  in  about  30  c.c.  of  water,  shaken  until  a  clear  solution  is 
obtained,  covered,  allowed  to  remain  for  halfan-hour,  and  then  titrated 
with  thiosulphate.  Even  with  these  precautions,  the  available  oxygen 
found  is  less  than  that  evolved  on  treatment  with  cobalt  nitrate 
solution  (Archbutt,  Abstr.,  1895,  ii,  186).     This  is  supposed  to  be  due 
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to  the  presence  of  peroxides  richer  in  oxygen  than  NaoO.,,  which, 
however,  give  off  the  extra  oxygen  when  they  react  with  barium 
hydroxide.  C.  F.  B. 

Cement  Analysis.  W.  Harry  Stanger  and  Bertram  Blount 
(./.  Soc.  Cheia.  InJ.,  1902,  21,  1216— 1223).— The  following  methods 
are  given : 

1.  For  Silica  and  Chief  Bases,  05  gram  of  the  cement  is  mixed  in  a 
china  basin  with  a  few  c.c.  of  water,  20  c.c.  of  hydrochloric  acid  of 
sp.  gr.  1-15  are  added  and  allowed  to  act  for  a  few  minutes.  Ko 
silica  is  precipitated.  The  contents  of  the  basin  are  then  evaporated 
to  dryness  and  baked  at  a  temperature  of  200^  for  an  hour.  Tlie 
residue  obtained  is  digested  with  30  c.c.  of  hydrochloric  acid  of  sp.  gr. 
1'15,  and  the  silica,  together  with  the  insoluble  residue,  filtered  off. 
Repeated  evaporations  of  the  filti'ate  are  unnecessary  (compare  Abstr., 
1902,  ii,  427).  The  filtrate  is  returned  to  the  basin,  excess  of  ammonia 
is  added,  and  heat  applied  until  nearly  all  excess  of  ammonia  is  driven 
off.  After  removing  the  aluminium  and  ferric  hydroxides  by  filtration, 
the  lime  is  precipitated  in  the  filtrate  as  usual  with  ammonium  oxalate. 
The  filtrate  from  the  latter  is  evaporated  to  a  pasty  mass,  40  to  50  c.c. 
of  nitric  acid  of  sp.  gr.  1'4  are  added,  and  the  heating  is  continued 
until  the  ammonium  salts  have  been  volatilised.  The  residue  is  dis- 
solved in  a  few  c.c.  of  water,  6  drops  of  hydrochloric  acid  and  excess 
of  ammonia  are  added,  and  then  2  drops  of  ammonium  oxalate  solution 
(4  per  cent.).  A  small  precipitate,  consisting  of  silica,  alumiuium 
and  ferric  hydroxides,  and  calcium  oxalate,  is  obtained  and  removed  by 
filtration.  This  silica  is  derived  from  the  glass  vessels  used,  and  may 
be  ignored,  whilst  the  remainder  of  the  precipitate  belongs  to  the 
cement.  In  very  exact,  work,  the  constituents  must  be  separated  and 
weighed.  The  magnesia  in  the  filtrate  is  estimated  as  pyrophosphate 
as  usual. 

2.  Foi'  Insoluble  Residue  and  Sulphur  Trioxide,  0"5  gram  of  the 
cement  is  evaporated  with  hydrochloric  acid,  as  just  described,  but  not 
baked.  After  filtration,  the  precipitate  is  digested  with  a  saturated 
solution  of  sodium  carbonate,  which  leaves  the  inert  acid  silicates  un- 
dissolved. Tiie  filtrate  from  the  silica  is  precipitated  with  barium 
chloride  to  obtain  the  sulphur  trioxide. 

3.  For  Loss  on  Ignition.— O-o  gram  is  heated  in  a  mufltle-furnace  at  a 
temperature  below  the  maximum  obtainable.  Ignition  over  a  blast 
fiame  causes  loss  of  sulphur  trioxide. 

4.  For  Carbonates. — Gravimetric  estimation  of  the  carbon  dioxide. 

5.  The  Alkalis  are  weighed  as  chlorides  and  separated  by  the  use  of 
platinic  chloride,  after  removing  the  silica  and  chief  bases  in  the 
cement,  volatilising  the  ammonium  salts,  and  separating  the  magnesia 
with  barium  hydroxide,  excess  of  the  latter  being  precipitated  with 
ammonium  carbonate. 

6.  7'he  Alumina  and  Ferric  Oxide  are  separated  by  the  sodium 
hydroxide  process. 

Second  precipitations  of  the  precipitates  obtained  by  the  above 
methods  are  not  necessary. 

In  the  case  of  cement  i-aw  material  an  analysis  of  the  mixture  when 
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ready  for  burning  may  be   made  as   previously   described,  after  first 
heating  tlie  portion  to  be  analysed  over  the  blast  flame.        W.  P.  S. 

Cement  Analysis.  R.  F.  Young  and  B.  F.  Baker  {Chem.  News, 
1902,  86,  148). — For  the  estimation  of  calcium  oxide  in  cement,  1 
gram  of  the  latter  is  treated  with  a  small  quantity  of  concentrated 
hydrochloric  acid,  a  little  nitric  acid  is  added,  and  the  whole  evaporated 
to  di'yness.  After  heating  the  residue  until  it  is  distinctly  red,  dilute 
hydrochloric  acid  is  added  and  then  excess  of  ammonia.  The  silica, 
ferric  hydroxide,  and  aluminium  hydroxide  are  separated  by  filtration 
and  the  lime  is  precipitated  in  the  filtrate  as  usual  with  ammonium 
oxalate.  Should  it  be  preferred  to  treat  the  cement  originally  -with 
dilute  hydrochloric  acid,  the  precipitate  produced  by  ammonia  must  be 
redissolved  in  concentrated  hydrochloric  acid  and  reprecipitated  with 
ammonia.  In  both  methods,  it  is  advisable  to  estimate  the  traces  of 
silica,  alumina,  and  iron  which  remain  in  the  calcium  oxide  obtained. 
Simple  treatment  of  the  cement  with  dilute  hydrochloric  acid  was  not 
found  to  decompose  the  whole  of  the  calcium  silicate.  The  volumetric 
method  (titration  of  the  excess  of  a  known  volume  of  oxalic  acid  left 
after  precipitating  in  ammoniacal  solution)  gave  low  results. 

W.  P.  S. 

Aoalysis  of  Lithopone.  Ch.  Coffignier  [Bull.  Soc.  chim.,  1902, 
27,  [iii],  943—947.  Compare  Abstr.,  1902,  ii,  630).— The  low 
figures  obtained  in  the  analysis  of  some  samples  of  lithopone  are  due  to 
the  presence  therein  of  zinc  hydroxysulphide  owing  to  insufficient 
calcination  of  the  crude  precipitate.  T.  A.  H. 

Clinical  Method  for  Estimating  Mercury  in  Urine. 
Schumacher  {II)  and  W.  Jung  {Zeit.  anal.  Chem.,  1902,  41,  461 — 484). 
— If  more  than  0"6  mg.  of  mercury  per  litre  is  pi'esent,  500  c.c.  of  the 
urine  will  suflice ;.  otherwise,  a  larger  volume  should  be  concentrated, 
some  sodium  chloride  being  added  to  prevent  volatilisation  of  mercuric 
chloride.  Fifty  c.c.  of  concentrated  hydrochloric  acid  and  5  grams  of 
potassium  chlorate  are  added,  and  the  mixture  boiled.  After  cooling  to 
80°,  12  grams  of  chemically  pure  rasped  zinc  are  added,  and  later  3 
grams  more.  In  about  2  hours,  every  trace  of  mercury  will  have  united 
•with  the  undissolved  zinc.  The  upper  liquid  is  decanted  ;  the  zinc  is 
washed,  treated  with  dilute  potassium  hydroxide,  and  again  washed. 
It  is  then  dissolved  in  50  c.c.  of  dilute  hydrochloric  acid,  with  addition 
of  chlorate.  After  boiling  out  most  of  the  chlorine,  the  last  traces 
are  removed  by  adding  alcohol.  Hydrogen  sulphide  solution  is  added, 
the  mixture  is  made  up  to  100  c.c,  and  the  yellowish-brown  colour  is 
compared  colorimeti-ically  with  standards  which  are  either  freshly  pre- 
pared from  mercuric  chloride,  or  may  consist  of  suitable  mixtures  of  dyes. 
Mixtures  of  the  Janus  black,  brown,  and  yellow  of  Meister,  Lucius, 
and  Briining  have  successfully  imitated  every  shade  and  intensity  of 
mercuric  sulphide  coloration.  A  gravimetric  method  is  also  described 
in  which  the  mercury  is  collected  in  a  filter  of  gilt  asbestos  and  the 
amount  ascertained  from  the  loss  of  weight  on  ignition.  M.  J.  S. 
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Estimation  of  Cerium  Dioxide  and  of  Didymium  Oxide  by 
Iodine.  KicnAKD  Jos.  Meyer  and  M.  Koss  {JJer.,  1902,  35, 
3740—3746.  Compare  Marc,  Ahstr.,  1902,  ii,  503).— Cerium  dioxide 
may  readily  be  estimated  by  boiling  with  hydrochloric  acid  and 
pota.'^sium  iodide.  It  is  neces.sary  to  take  only  a  slight  exce.'s  of 
iodide  and  to  heat  the  mixture  gradually.  It  is  shown  that  px'olonged 
ignition  of  the  dioxide  does  not  produce  slight  reduction,  as  generally 
stated.  Small  amounts  of  didymium  oxide  (DioOg)  interfere  with  the 
estimation  of  cerium  dioxide  ;  in  all  cases,  more  than  the  theoretical 
amount  of  iodine  is  liberated. 

When  praseodymium  peroxide  (PrO„)  is  reduced  to  the  lower  oxide 
(PrgOg)  in  a  stream  of  hydrogen,  the  loss  in  weight  corresponds  with 
the  reduction  of  only  64'4  per  cent,  of  the  higher  oxide.  Similar 
results  are  obtained  when  the  lower  oxide  is  oxidised  by  ignition  in  an 
atmosphere  of  oxygen,  and  also  when  the  dioxide  is  estimated  by 
iodine.  Pure  neodymium  oxide  does  not  lose  in  weight  when  heated 
in  a  current  of  hydrogen,  and  does  not  liberate  iodine. 

In  the  presence  of  considerable  amounts  of  cerium  dioxide,  it 
appears  that  the  whole  of  the  praseodymium  oxide,  and  not  merely 
66'4  per  cent.,  can  liberate  iodine. 

Mixtures  of  praseodymium  and  neodymium  oxides  vary  in  colour 
and  activity  according  to  the  relative  amounts  present.  Mixtures 
containing  small  amounts  of  praseodymium  are  colourless  and  inactive  ; 
those  containing  relatively  large  amounts  appear  brown,  and  the 
activity  agrees  with  the  amount  of  praseodymium  present. 

J.  J.  S. 

Photometric  Estimation  of  Iron.  J.  T.  D.  Hinds  and  Myrtis 
Louise  Cullum  (/.  Amer.  Chem.  Soc,  1902,  24,  848— 852).— The 
authors  have  successfully  used  Hinds's  photometric  method  (Abstr., 
1896,  ii,  574)  for  the  estimation  of  ferric  iron.  As,  however,  ferric 
ferrocyanide  is  slightly  soluble  in  excess  of  either  ferric  chloi-ide  or  potass- 
ium ferrocyanide,  the  estimation  mu.st  be  made  as  follows  :  the  solution 
is  placed  in  a  beaker  in  quantity  sufficient  to  fill  the  photometer  and  a 
5  per  cent,  solution  of  potassium  ferrocyanide  is  added  from  a  burette 
until  the  photometer  readings,  which  at  first  gradually  decrease, 
begin  to  show  an  increase  again.  The  lowest  reading  is  the  one 
adopted. 

The  process  is  mathematically  explained  and  a  table  is  given  show- 
ing the  percentage  of  iron  corresponding  with  the  number  of  c.c.  of 
ferrocyanide  used.  L,  de  K. 

Iron  Analysis.  George  T.  Dougherty  {Chem.  Xeios,  1902,  86, 
28—30 ;  from  The  Iron  Age,  1902,  May  8). — Complete  Evolution 
Method  for  the  Estiniation  of  Sulphur  in  Iron. — Five  grams  of  drillings 
are  strongly  heated  in  a  covered  china  crucible,  a  layer  of  filter  paper 
being  placed  over  the  drillings  before  commencing  the  ignition.  The 
latter  is  completed  in  15  minutes,  when  the  contents  of  the  crucible 
ai-e  transferred  to  the  evolution  flask  and  the  liberated  hydrogen 
sulphide  absorbed  in  potassium  hydroxide  solution,  which  is 
afterwards  acidified  and  titrated  with  standard  iodine  as  usual. 
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Estimation  of  Graphite  hj  Direct  Weighing. ^One  gra^m  of  (irillings 
is  gently  heated  with  60  c.c.  of  nitric  acid  of  sp.  gr.  llo  for  30 
minutes  and  then  boiled  for  5  minutes.  The  insoluble  residue  is 
collected  in  a  weighed  Gooch  crucible  containing  a  disc  of  filter-paper 
and  washed  once  with  dilute  nitric  acid,  three  times  with  hot  water, 
twice  with  hot  10  per  cent,  potassium  hydroxide  solution,  twice  with 
hot  dilute  hydrochloric  acid,  then  with  hot  water,  alcohol,  and  ether, 
and  diied  at  120°.  The  weighed  residue,  consisting  of  graphite  and 
silica,  is  ignited  and  the  weight  of  the  latter  obtained. 

Continual  JJiminution  of  Graphite  in  much  iised  Drillings. — 
Attention  is  drawn  to  the  mechanical  loss  of  graphite  by  samples 
which  have  been  often  mixed  or  turned  over,  or  even  on  powdering 
and  siftirg. 

Estimation  of  Manganese  in  Iron  and  Steel. — One  gram  of  the  sample 
is  heated  with'20  c.c.  of  nitric  acid  of  sp.  gr.  1-13,  evaporated,  diluted, 
precipitated  with  emulsion  of  zinc  oxide,  and  made  up  to  300  c.c. 
The  whole  is  then  poured  into  a  beaker,  allowed  to  settle,  and  150  c.c. 
of  the  supernatant  liquid  boiled  and  titrated  with  standard  perman- 
ganate solution,  the  titre  of  the  latter  being  'obtained  on  a 
sample  of   iron  containing  a  known  quantity  of  manganese. 

W.  P.  S. 

Estimation  of  Iron  in  Urine.  Goswin  Zickgraf  {Zeit.  anal. 
Chem..,  1902,  41,  488 — 494). — Diluted  egg-albumin  is  added  to  the 
urine  and  coagulated  I'y  heat  after  acidifying  with  acetic  acid.  The 
coagulum  is  collected,  dried,  and  incinerated,  and  the  ash  is  fused 
with  potassium  hydrogen  sulphate,  reduced  with  zinc,  and  then 
titrated.     A  correction  is  required  for  the  iron  in   the    white  of  egg. 

M.  J.  S. 

Estimation  of  Alcohol  in  Dilute  Solutions.  G.  Argenson 
{Bull.  Soc.  chim.,  1902,  27,  [iii],  1000— 1003).— The  following  materials 
are  required,  a  saturated  solution  of  potassium  dichromate  and  a  O'OS 
per  cent,  solution  of  magenta  decolorised  to  a  faint  pink  tint  by 
means  of  sulphur  dioxide.  The  estimation  is  carried  out  by  adding 
to  20  c.c.  of  the  liquid  containing  from  1/200000  to  1/100000  of  its 
volume  of  alcohol,  5  c.c.  of  the  dichromate  solution  and  1  c.c.  of  sul- 
phuric acid.  This  mixture  is  then  distilled,  and  the  first  5  c.c.  col- 
lected in  a  test-glass  containing  a  like  quantity  of  the  decolorised 
magenta  solution.  The  tint  so  produced  is  then  matched  by  means 
of  a  potassium  permanganate  solution  previously  standardised  against 
the  distillate  from  a  liquid  containing  a  known  amount  of  alcohol. 

T.  A.  H. 

Estimation  of  Pentoses  and  Pentosans,  Bernhard  Tollens 
{Zeit.  physiol.  Chem.,  1902,  36,  239— 243).— Attention  is  again  drawn 
to  the  investigations  of  Kriiber  and  Rimbach  (compare  Abstr.,  1902, 
ii,  537 — 538),  and  Krober's  tables  are  given  for  calculating  furfural- 
dehyde,  arabinose,  araban,  xylose,  xylan,  pentose,  and  pentosan  from 
the  amount  of  phloroglucide  found,  in  milligram  differences  from  0030 
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gram  to  O'SOO  gram.    The  author  thinks  that  Gruiid  (Ab.str.,  1902,  ii, 
415)  WIS  not  aware  of  Ivriiber  and  Rimbach's  work  on  this  subject. 

W.  P.  s. 

Colorimetric  Process  for  the  Detection  of  Very  Small 
Quantities  of  Sugar.  Vkntue  {Zeit.  Ver.  deut.  Zuckeri ad .,  1U02, 
560,  788 — 789). — The  process  involves  the  use  of  (1)  pure  sulphuric 
acid,  (2)  a  solution  of  nitrobenzene  in  an  equal  volume  of  alcohol,  and 
(3)  a  saturated  solution  of  pure  ammonium  molybdate.  To  10  c.c.  of 
the  solution,  previously  clarified  with  lead  acetate,  filtered,  and  placed 
in  a  large  test-tube,  12  drops  of  the  sulphuric  acid,  5  of  solution  (2),  and 
20  of  (3)  are  slowly  added,  the  liquid  being  then  kept  boiling  for  three 
minutes  over  a  spirit  flame.  Tlie  solution  is  then  poured  into  a  small 
test-tube  and  left  for  some  time,  when  a  blue  coloration  appears,  the 
intensity  of  which  is  compared  with  that  given  by  liquids  containing 
known  amounts  of  sugar.  The  method  is  very  sensitive  and  admits 
of  the  detection  of  0*000001  per  cent,  of  sugar.  It  can  be  used  for 
testing  diabetic  urine  or,  combined  with  the  measurement  of  the  polari- 
sation, for  determining  the  amounts  of  sucrose,  dextrose,  and  Itevulose 
in  sugar-cane  juices.  T.  H.  P, 

Estimation  of  Glycogen.  Ernst  Salkowski  {Zeit.  jihysiol.  Chem., 
1902,  36,  257— 260).  — Tiie  Pfliiger-Nerking  method  for  the  estimation 
of  glycogen  in  livers  being  tedious  and  liable  to  give  inaccurate  results, 
the  following  method  is  suggested.  The  fresh  liver  is  minced,  ex- 
tracted with  absolute  alcohol,  then  with  ether,  and  powdered.  From 
5  to  10  grams  of  the  powder  are  treated  with  potassium  hydroxide 
solution  (2  to  3  per  cent.)  and  allowed  to  settle.  An  aliquot  part  of 
the  clear,  supernatant  liquid  is  then  precipitated  by  the  addition  of 
twice  its  volume  of  alcohol.  The  precipitate  is  washed  first  with  60 
per  cent,  alcohol  and  then  with  absolute  alcohol.  The  resulting  pro- 
duct, after  drying  for  8  hours  at  105°,  consists  of  glycogen,  free  from 
nitrogen,  but  containing  some  mineral  matter,  which  is  separately 
estimated.  By  digesting  the  powdered  liver  in  artificial  gastric  juice, 
afterwards  neutralising  the  solution,  filtering,  and  treating  the 
evaporated  filtrate  with  alcohol,  the  glycogen  is  also  obtained  con- 
taining only  traces  of  nitrogen  and  a  little  mineral  mattei-.  A  small 
amount  of  glycogen  is  retained  in  the  coagulum  formed  on  neutralising 
the  digestive  solution.  •  W.  P.  S. 

Halphen's  Test  for  Cotton  Seed  Oil.  B.  Sjollkma  and  J.  E. 
TuLLEKKN  {Zeit.  Xuhr.  Genussm.,  1902,  5,  914 — 916). — The  coloration 
obtained  when  Halphen's  test  is  applied  to  butters  from  cows  which 
have  been  fed  on  cotton  seed  meal,  is  identical  with  that  given  by 
cotton  seed  oil  itself.  On  spectroscopically  examining  the  colour  pro- 
duced in  the  oil,  it  was  found  that  by  heating  at  a  temperature  of  55°, 
an  absorption  band  appeared  in  the  yellow  part  of  the  spectrum  having 
its  maximum  at  /\.550  ;  a  thicker  layer  gave  a  maximum  more  to  the 
left  at  A570.  By  long  heating,  or  by  employing  a  higher  temperature 
(110^),  a  seconil  band  was  noticed  at  A490,  but  a  thick  layer  could  not 
be  examined,  owing  to  the  darkening  of  the  right  half  of  the  spectrum. 
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After  considerable  dilution  with  amyl  alcohol,  the  maximum  of  this 
second  band  was  distinct  at  A490,  whilst  the  band  in  the  yellow  had 
lost  much  of  its  intensity.  W.  P.  S. 

Estimation  of  Urea  by  Folin's  Method.  By  Carl  Arnold  and 
Curt  Mentzel  {Zeit.  plujsiol.  Chem.,  1902,  36,  49 — 52). — The  writers 
find,  as  the  result  of  their  experiments,  that  this  process  (Abstr.,  1901, 
ii,  630)  does  not  yield  the  whole  of  the  ammonia  produced  by  the 
decomposition  of  the  urea  in  urine.  The  amount  of  ammonia 
obtained  from  uric  acid,  hippuric  acid,  creatine,  tfec,  was  also  below 
the  theoretical  quantity.  W.  P.  S. 

Estimation  of  Xanthine  Bases  and  Uric  Acid  in  Urine.  By 
G.  GiTTELMACHER-WiLENKO  [Zeit.  pit ysiol.  Chem.,  1902,  36,  20 — 27). — 
The  method  described  by  Niemilowicz  (Abstr.,  1902,  ii,542)  was  found 
to  be  as  accurate.as  that  of  Salkowski.  A  combination  of  the  methods 
of  Niemilowicz  and  Deniges  (Abstr.,  1894,  ii,  403)  for  the  estimation 
of  uric  acid  in  urine  gave  accurate  results.  The  purine  derivatives 
(total)  were  estimated  by  Deniges's  method,  and  the  xanthine  bases  by 
that  of  Niemilowicz.  The  difference  between  the  number  of  c.c.  of 
50/ iV  silver  solution  used  in  the  two  methods,  multiplied  by  4*2,  gives 
milligrams  of  uric  acid  in  100  c.c.  of  urine.  W.  P.  S. 

Estimation  of  Albumin.  By  Adolf  Jolles  {Monatsh.,  1902,  23, 
589 — 598.  Compare  Abstr.,  1901,  ii,  688). — The  albumin  of  urine  is 
coagulated  in  dilute  acetic  acid  solution,  washed  fr-ee  from  chlorine, 
and  oxidised  by  potassium  permanganate  in  dilute  acid  solution.  When 
thus  treated,  the  albumin  yields  products  which,  on  addition  of  sodium 
hypobromite,  evolve  a  fixed  proportion  of  the  total  nitrogen.  The 
weight  of  the  nitrogen  evolved  is  multiplied  by  7' 68  to  find  the 
weight  of  the  albumin.  It  is  claimed  that  the  method  is  simpler  and 
more  free  from  sources  of  error  than  the  methods  usually  adopted  for 
the  estimation  of  albumin.  G.  Y. 

Detection  of  Saccharin  in  Milk.  By  Carlo  Formenti  {Chem. 
Centr.,  1902,  ii,  541—542  ;  from  Bull.  Chim.  Farm.,  41,  453—458).— 
One  hundred  c.c  of  the  sample  are  mixed  with  1  c.c.  of  acetic  acid  of 
sp.  gr.  1-038  and  heated  for  half-an-hour  on  a  water-bath.  The  filtrate 
and  washings  are  shaken  in  a  separating  funnel  with  50  c.c.  of  a 
mixture  of  ether  and  light  petroleum  after  adding  5  c.c.  of  sulphuric 
acid  of  sp.  gr.  ri34  ;  towards  the  end,  a  little  alcohol  is  also  added. 
The  residue  obtained  by  evaporating  the  ethereal  solution  is  then 
tested  for  saccharin  as  usual,  the  most  characteristic  proof  being 
ailorded  by  the  taste.  L.  de  K. 
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Effect  of  Mercury  Vapour  on  the  Spectrum  of  Helium. 
J.  Norman  Collie  {Proc.  Roy.  Soc,  1902,  71,  25 — 27.  Compare  Ram- 
say and  Collie,  Abstr.,  1896,  ii,  633). — The  helium  spectrum,  as 
observed  in  a  Pliicker  tube,  consists  of  eight  lines,  and  even  in  the 
presence  of  mercury  the  full  spectrum  is  observed  in  the  capillary 
portion  of  the  tube.  The  presence  of  mercury,  however,  has  an  effect 
in  other  ways,  causing  the  disappearance  at  the  negative  electrode  of  a 
red,  a  blue,  and  a  violet  line  (the  yellow  line  becoming  faint),  whilst  in 
the  wider  central  portion  only  one  green  line  is  visible.  The  lines 
which  persist  and  those  which  disappear  in  the  negative  glow  after  the 
admission  of  mercury  correspond  with  the  two  systems  referred  to  by 
Runge  and  Paschen  (Abstr.,  1896,  ii,  1),  and  the  differentiating  effect 
of  mercury  on  the  helium  spectrum  might  be  taken  as  evidence  in 
favour  of  their  view  that  helium  is  a  mixed  gas,  were  it  not  that  the 
spectra  of  argon,  neon,  and  krypton  are  also  altered  by  mercury 
vapour. 

The  author  recommends  a  helium-mercury  tube  containing  a  trace 
of  hydrogen  as  a  standard  in  spectroscopic  measurements.      J.  C.  P. 

Orienting  Action  of  Light  on  the  Sublimate  Produced 
in  Sunlight.  P.  X.  Raikow  {Chem.  Zeit.,  1902,  26,  1030—1032).— 
A  series  of  remarkable  experiments  on  the  sublimation  of  benzoic  acid, 
iodine,  naphthalene,  and  camphor  in  sunlight  are  described.  In  a 
closed  desiccator,  illuminated  on  one  side  by  the  sun,  it  was  found  that 
sublimation  took  place  with  great  rapidity,  the  sublimate  being  de- 
posited only  on  the  illuminated  side.  Thus  it  was  found  that  1  gram 
of  iodine  placed  on  the  bottom  of  a  desiccator  was  in  a  few  days  com- 
pletely transferred  to  the  upper  half  of  the  desiccator  and  deposited 
only  on  the  illuminated  side.  Then,  on  turning  the  desiccator 
round  so  that  the  other  side  was  illuminated,  it  was  found,  especially 
in  the  case  of  camphor,  that  the  sublimate  passed  over  to  the  sunny 
side  again.  In  the  case  of  coloured  substances,  such  as  iodine, 
increase  of  the  intensity  of  the  light  is  accompanied  by  an  increase  of 
the  rate  of  sublimation.  K,  J.  P.  0. 

Sensitiveness  to  Light  of  Colourless  Organic  Compounds. 
Johannes  Pinnow  (/.  pr.  Ch<im.,  1902,  [ii],  66,  265 — 320.  Compare 
Abstr.,  1901,  ii,  368). — The  diminution  of  fluorescence,  referred  to  in 
the  author's  previous  paper,  is  due  to  absorption  of  light  by  the  colour- 
less compound,  If  the  effect  is  obtained  with  a  screen  of  the  colourless 
solution,  decomposition  of  the  colourless  substance  by  the  action  of 
light  is  diminished  by  a  screen  of  the  fluorescent  solution.  If  the 
diminution  of  fluorescence  is  observed  only  with  a  mixture  of  the  solu- 
tions, the  fluorescent  substance  acts  as  a  sensitiser  towards  the  colour- 
less compound  and  facilitates  its  decomposition  by  light.  A  quantita- 
tive expression  of  the  effect  cannot  be  obtained.     The  property  of 
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diminishing  fluorescence  is  characteristic  of  certain  molecular  configura- 
tions. A  group  which  increases  the  diminution  of  fluorescence 
inci-eases  the  absorption  of  light  by  the  molecule  in  which  it  occurs, 
and  therefore  favours  its  decomposition  by  light.  Conversely,  the 
presence  of  a  group  which  is  found  to  lessen  the  diminution  of  fluor- 
escence increases  the  stability  of  a  dye  towards  light.  G.  Y. 

Constancy  of  Time  characteristic  of  the  Disappearance  of 
Radioactivity  induced  by  Radium  in  a  Closed  Space.  P.  Curie 
{Gomjjt.  rend.,  1902,  135,  857—859.  Compare  Abstr.,  1901,  ii,  216, 
298;  1902,  ii,  58). — The  rate  at  which  induced  radioactivity  de- 
creases has  been  investigated  both  in  the  case  of  solid  material  freely 
exposed  to  the  air  or  enclosed  (either  in  a  gas,  air,  hydrogen,  or  carbon 
dioxide,  or  in  a  vacvium),  and  also  in  the  case  of  the  walls  of  the  vessel 
which  has  formed  part  of  the  boundaries  of  the  space  enclosing  the 
radioactive  material.  The  rate  of  decrease  in  all  cases  follows  an  ex- 
ponential law,  I=Ioe~*l^,  where  /  is  the  intensity  after  time  t,  Iq  the 
initial  intensity,  e  the  base  of  the  Napierian  logarithms,  and  6  a  con- 
stant representing  time;  the  value  of  ^is  4*97  x  10"^  seconds  (or  5752 
days).  The  value  of  this  constant  is  not  affected  by  the  use  of  dilferent 
salts  of  radium,  either  in  solution  or  in  the  solid  state,  by  the  size  or 
form  of  the  enclosed  space,  by  the  nature  of  the  glass,  by  using  enclo- 
sures of  copper  or  aluminium  instead  of  glass,  by  varying  the  form  of  the 
communicating  tubes  between  the  radium  compound  and  the  space  in 
which  radioactivity  is  to  be  induced,  by  varying  the  time  of  exposure 
to  the  radium  from  15  minutes  to  one  month,  by  working  under  a  high 
pressure  or  in  a  vacuum,  and  by  replacing  air  by  hydrogen  or  carbon 
dioxide. 

The  rate  of  decrease  was  measured  by  placing  the  tube  in  which 
radioactivity  has  been  induced  in  a  cylinder  of  aluminium,  which  is  then 
placed  between  the  armatures  of  a  condenser.  A  P.D.  of  450  volts  is 
maintained  between  these  ax^matures.  The  air  between  the  armatui-es 
is  I'endered  conducting  by  the  radiations,  and  the  resulting  current 
measured.  K.  J.  P.  0. 

Chemical  Action  of  the  Canal  Rays.  Gerhard  0.  Schmidt  {Ann. 
PAysi^,  1902,  [iv],  9,  703— 711.  Compare  Abstr.,  1902,  ii,  237).— 
According  to  Wien's  investigations,  the  canal  rays  carry  a  positive 
charge,  and  it  was  thought  that  they  might  exhibit  an  oxidising  effect, 
in  contrast  to  the  negatively  charged  cathode  rays,  which  were 
recently  shown  by  the  author  (loc.  cit.)  to  have  a  strong  reducing 
action.  The  chief  chemical  effect  of  the  canal  rays,  however,  seems 
to  be  decomposition,  and  the  intensity  of  the  luminescence  induced  in 
certain  solid  solutions  by  the  canal  rays  diminishes  very  rapidly  on 
that- account.  "When  a  tube  containing  oxygen  and  an  oxidisable 
substance  (such  as  copper  or  zinc)  is  exposed  to  the  action  of  the 
canal  rays,  oxidation  takes  place,  probably  through  the  agency  of 
oxygen  atoms  produced  by  decomposition  of  the  oxygen  molecules. 
Similarly,  when  a  tube  containing  hydrogen  and  a  reducible  substance 
is  exposed  to  the  action  of  the  canal  rays,  reduction  takes  place. 
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The  most  characteristic  effect  of  the  canal  rays  is  the  decomposition 
of  sodium  salts,  discovered  by  Arnold  {Ann.  Phijsik.,  1897,  61,  326). 

J.  C.  P. 

Electro-affinity  Theory  of  Abegg  and  Bodlander.  James 
Locke  {Amer.  Chem.J.,  1902,  28,  403— 410).— A  reply  to  Abe<,'g  and 
Bodliiuder  (Abstr.,  1902,  ii,  642).  E.  G. 

Researches  on  Voltaic  Elements  Depending  on  the 
Reciprocal  Action  of  Two  Saline  Solutions.  Marcellin  P.  E. 
Bekthelot  (.l/t;i.  Cldm.  Phys.,  1902,  [vii],  27,  145 — 271). — This  com- 
munication includes  six  memoirs  containing  a  detailed  account  of  work 
already  published  (compare  Abstr.,  1902,  ii,  375,  376,  439,  440,  546, 
591).  G.  T.  M. 

The  Dissociation  Constant  of  Water  and  the  Electro- 
motive Force  of  the  Gas  Element.  G.  Pkeuner  {Zeit.  pliysikal. 
Chem.,  1902,  42,  50  —  58). — In  tlie  reactions  represented  by 
2C0  +  0.,  =  200^ ;  CO., -|- H,  =  CO -h  H.p,  and  2H2  +  O.,  =  2H.p,  if 
c,  c^,  C.2,  C3,  c^  are  the  concentrations  of  the  water,  hydrogen,  oxygen, 
carbon  dioxide,  and  carbon  monoxide  respectively,  and  A'j,  K^,  K^ 
the  dissociation  constants,  then  c.^c^  =  K-^c^  ;  c^c^  =  K^cc^  ;  and 
c^c„  =  K^c^,  whence  K^K^^  =  c-^c.2Jc^  =  K^,  so  that  from  the  values  of 
K^  and  K.2  the  value  of  K^  may  be  calculated.  The  value  of  if^  at 
1000°  was  calculated  by  Le  Chatelier  as  ,13'10'"^^;  the  value  of  K^ 
at  the  same  temperature  was  found  by  Boudouard  to  be  about  1-8,  and 
for  A'3  the  value  5-2  x  10  '^^  results  (Abstr.,  1901,  ii,  383).  By  the  aid  of 
the  temperature  coetficient  for  the  heat  of  formation,  the  value  at  20° 
is  calculated  as  5*7  x  10""^,  and  the  E.M.F.  for  the  oxygen-hydx^ogen 
chain  is  found  to  be  1'15  volts,  this  number  being  in  close  agreement 
with  the  actual  value,  a  i-esult  which  the  author  considers  tends  to 
confirm  the  values  of  A'^  and  Kj-  I^-  M.  J. 

Amalgam  Potentials.  Max  Reuter  [Zeit.  Elelitrochem.,  1902,  8, 
801 — 808). — The  author  measures  the  F.D.'s  between  potassium 
amalgams  and  a  solution  of  lithium  chloride  (r56  per  cent.)  in  methyl 
alcohol  at  about  —  80°.  Amalgams  containing  less  potassium  than 
that  indicated  by  the  formula  Hgj.^K  have  a  potential  very  little 
different  from  that  of  mercury.  When  the  quantity  of  potassium  is 
increased,  the  potential  diiference  increases  suddenly  to  1*7  volts  (com- 
pared with  the  hydrogen  electrode).  Further  increase  of  the  potassium 
gives  a  slow  rise  of  F.D.  until  amalgams  containing  about  95  per  cent, 
of  potassium  are  reached  wlien  the  I\lJ.  rises  quickly  to  that  of  pure 
potassium.  The  low  F.D.  observed  with  the  amalgams  containing 
little  potassium  is  due  to  the  formation  of  an  external  layer  of  solid 
mercury.  This  cannot  occur  with  amalgams  richer  in  potassium  than 
Hgj2K,  because  they  contain  no  uncombined  mercury  (Abstr.,  1902, 
ii,  441,  638).  The  considerable  depression  of  potential  caused 
by  addition  of  a  small  quantity  of  meicury  is  also  found  to  occur 
in  the  ca.se  of  sodium.  The  behaviour  of  the  intermediate  amalgams 
is  consibtent  with  the  exiatence  of  other  compounds  of  mercuiy  and 
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potassium,    although   it    gives    no   definite   information   as   to   their 
nature.  T.  E. 

Anodic  Decomposition  Points  of  Aqueous  Sodium  Hydr- 
oxide Solutions.  Franz  Plzak  {Zeit.  anorg.  Chem.,  1902,  32, 
385 — 403.  Compare  Bose,  Abstr.,  1899,  ii,  348,  and  Glaser,  ihid. 
78). — The  observations  were  made  in  a  normal  sodium  hydroxide 
solution,  with  polished  and  platinised  platinum  electrodes,  in  a  Bose 
cell ;  the  cathode  was  saturated  with  hydi'ogen,  and  so  also,  in  half  of 
the  experiments,  was  the  anode.  The  E.M.F.  was  increased  slowly 
.and  the  galvanometer  deflection  was  only  observed  after  the  polarisa- 
tion current  had  become  steady.  The  results  are  contained  in  the 
following  table : 


Cathode. 


Anode. 


Decomposition  points. 


(1)  Polished 

Polished  : 

without 

hydrogen 

1-08— 1-09  volts. 

(2)         „ 

5> 

with 

1-08 

(3)  Platinised 

>> 

without 

1-68 

(4)         „ 

>> 

with 

1-67 

(5)         „ 

Platinised  : 

without 

1-075  and  1-53— 1-54 

(6)         „ 

ii 

with 

1-08  and  1-53 

(7)  Polished 

» 

without 

0-87  (0-4) 

(8)         „ 

>j 

with 

(0-4)  0-90— 0-91 

In  some  of  the  curves,  there  are  sudden  changes  of  direction  at  two 
points,  whilst  in  others  the  change  of  direction  is  only  at  one 
point. 

When  a  polished  and  a  platinised  electrode  are  immersed  in  N 
sodium  hydroxide  solution,  a  potential  difference  of  about  0'62  volt 
is  established  between  them,  the  current  passing  through  the  electrolyte 
from  the  platinised  to  the  polished  electrode. 

The  decomposition  points,  1*08  and  1*53  volts,  observed  when  the 
electrodes  are  in  the  same  condition,  (1),  (2),  (5),  (6),  are  the  discharge 
potentials  of  the  ions  O"  and  OH'.  The  points  1"68  volts,  (3),  (4),  are 
due  to  the  potential  difference  between  the  electrodes  and  the  dis- 
charge potentials  of  the  OH'  ions.  The  values  0*4  and  09  volt, 
(7),  (8),  are  due  to  the  same  cause  as  (3)  and  (4),  but  the  potential 
difference  between  the  electrodes  acts  here  in  the  opposite  direction. 

J.  McC. 

Influence  of  Temperature  on  the  Conductivity  of  Electro- 
lytic Solutions.  W.  B.  Bousfield  and  T.  Martin  Lowry  [Proc. 
Roy.  Soc,  1902,  71,  42 — 54). — A  discussion  of  the  evidence  bearing 
on  the  form  of  conductivity-temperature  curves.  The  two  factors 
which  determine  the  form  of  these  curves  are  (1)  the  increase  of  viscosity 
and  decrease  of  the  ionic  mobilities  with  falling  temperature;  (2)  the 
decrease  of  ionisation  with  rising  temperature ;  and  the  temperature 
coefficient  of  conductivity  will  therefore  be  +  or  —  according  as  one 
or  other  of  these  two  factors  predominates.  It  has  been  recently 
shown  by  Kohlrausch  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1901,  42, 
1026)  that  the  conductivity-temperature  curves  for  infinitely  dilute 
solutions  would,  if  produced,  all  cut  the  temperature  axis  within  a 
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degree  or  two  of  —38*5°,  a  point  which  might  be  called  the  'conduc- 
tivity zero.'  Kohlrausch  shows  also  that  a  certain  formula  for  the 
viscosity  of  water  leads  to  an  infinitely  great  viscosity  at  —385°, 
from  which  the  relation  between  conductivity  and  viscosity  is  evident 
The  authoi's,  however,  consider  that  there  is  no  such  sharply  detinod 
limit  to  the  conductivity,  but  that  the  conductivity-temperature  curve 
approaches  the  temperature  axis  asymptotically. 

The  formula  used  by  Kohlrausch  and  Deguisne  to  express  the  relation 
between  conductivity  and  temperature  was  Kf  =  J(^ is[^  +  a.{t  -  IS)  + 
fi{t  —  18)-],  and  the  authors  now  show,  with  the  help  of  Thorpe  and 
Rodger's  da.tti(FhiL  IVans.,  A.,  1894,  185,  397— 710),  that  the  viscosity 
of  water  may  be  calculated  with  the  analogous  formula  lyjg  =  r;;[l  +  a{t  — 
18)  +  [B{t—  18)-],  the  values  of  the  coefficients  a  and  (i  being  very  nearly 
the  same  as  in  the  above  conductivity  formula  when  applied  to  water. 
Just  as  there  is  a  lower  conductivity  zero  intimately  connected  witli 
the  viscosity,  so  there  is  probably  an  upper  conductivity  zero  con- 
sequent on  the  decrease  of  ionisation  with  rising  temperature.  In 
aqueous  solutions,  the  indications  of  such  an  upper  limit  are  slight,  for 
the  temperature  coefficient  of  conductivity  is  positive  at  the  ordinary 
temperature  and  remains  so  up  to  the  boiling  point  in  almost  all 
cases  (phosphoric  and  hypophosphorous  acids  and  copper  sulphate  are 
exceptions).  Even  between  0°  and  ]  8°,  howevei%  there  is  a  decrease 
of  ionisation  (compare  Whetham,  Phil.  Trans.,  1900,  194,  321),  and 
Hagenbach  has  shown  (Abstr.,  1901,  ii,  434)  that  at  high  temperatures 
such  salts  as  potassium  chloride  may  have  negative  tempei^atuie 
coefficients  of  conductivity.  In  the  case  of  non-aqueous  solutions, 
there  is  much  more  evidence  for  the  existence  of  an  upper  conductivity 
zero  (compare  Franklin  and  Kraus,  Abstr.,  1900,  ii,  645;  Hagenbacli, 
loc.  cit.;  Walden  and  Centnerszwer,  Abstr.,  1902,  ii,  245).  The 
upper  limit  in  the  case  of  salt  solutions  would  appear  to  be  higher 
than  for  acid  solutions,  since  the  salts  are  capable  of  self-ionisation. 

It  follows  from  the  above  that  the  general  curve  expressing  the 
effect  of  temperature  on  the  conductivity  of  a  composite  electrolyte 
exhibits  a  maximum  and  has  a  point  of  inflexion  on  either  side  of  this 
maximum.  The  authors'  own  work  has  demonstrated  the  existence 
of  inflexion  for  solutions  of  lithium,  sodium,  and  potassium  hydroxides 
at  about  40°,  and  for  solutions  of  calcium,  strontium,  and  barium 
hydroxides  at  about  25°.  J.  C.  P. 

Existence  of  Free  Ions  in  Aqueous  Solutions  of  Electi'olytes. 
Julius  Olsen  {Amer.  J.  Sci.,  1902,  [iv],  14,  237— 248).— The  author 
discusses  the  experiment  described  by  Ostwald  and  Nernst  (Abstr., 
1889,  558)  and  shows  that  it  is  not  conclusive. 

When  platinum  foil  electrodes  are  made  so  as  fit  the  curvature  of  a 
beaker  used  as  a  cell  and  tliese  are  placed  opposite  to  each  other  in  a 
solution  of  sulphuric  acid,  a  deflection  is  observed  on  a  galvano- 
meter connected  to  the  electrodes ;  after  standing,  this  dellectiou 
di.sappears.  If  an  electrophorus  disc  be  brought  close  to  the  cell,  the 
galvanometer  needle  is  deflected  on  account  of  the  ordinary  electro- 
static induction.  This  was  kept  up  for  a  considerable  time  by  con- 
necting the  disc  with  the  knobs  of  two  Leyden  jars  charged   by  a 
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friction  machine.  A  stationary  state  was  established  with  the  electro- 
phorus  disc  placed  parallel  to  a  line  joining  the  electiodes ;  the 
electrode  system  was  then  carefully  turned  through  90°  so  that  a  line 
joining  them  would  be  perpendicular  to  the  disc.  A  different  deflec- 
tion was  observed  and  this  was  due  to  an  accumulation  of  one  kind  of 
ions  in  the  cell  near  the  charged  disc.  By  rotation  of  the  electrode 
system  through  180°,  the  deflection  was  reversed.  The  same  results 
were  obtained  with  solutions  of  potassium  hydroxide  and  potassium 
sulphate. 

Two  inner  electrodes  of  platinum  fastened  together  so  that  they 
could  be  rotated  and  two  stationary  electrodes  fixed  exactly  opposite 
these  were  immersed  in  a  solution  of  sulphuric  acid.  The  two  inner 
electrodes,  about  50  mm.  apart,  were  conoected  with  a  galvanometer,  and 
the  outer  ones  (at  about  8  mm.  distance  from  the  inner)  with  a 
Daniell  cell  [E.M.F.  smaller  than  the  decomposition  value).  If  the 
arrangement  be  denoted  thus:  Aa  a' A',  A  was  connected  to  the  positive 
pole  of  the  Daniell  cell  when  a  was  found  to  be  negative.  In  a  short 
time  a  became  of  the  same  sign  as  A,  and  by  opening  the  cell  circuit 
and  rotating  the  inner  system  through  180°  {Aa  aA')  the  direction  of 
the  deflection  was  reversed,  which  shows  that  the  liquid  in  the  neighbour- 
hood of  the  positive  pole  is  charged  with  positive  ions,  or  that  around 
the  negative  pole  the  solution  is  charged  with  negative  ions,  or  both. 

The  inner  electrodes  were  rotated  through  90°  and  a  charged  di?c 
was  brought  up  close  to  the  cell  in  such  a  position  that  it  was  parallel 
to  a  line  joining  the  electrodes  AA'.  The  effect  in  this  case  was 
greater  than  when  no  current  had  been  allowed  to  act  on  the  solution. 

Copper  wires  were  placed  in  a  solution  of  cupric  sulphate  and  a 
decided  deflection  was  observed  when  they  were  connected  to  a 
galvanometer;  by  bringing  a  charged  disc  up  to  one  of  these,  the 
deflection  was  reversed.  By  closing  the  circuit  for  three-quarters  of  an 
hour,  at  the  same  time  keeping  up  the  charge  on  the  disc,  the  cathode 
gained  1*2  mg.  and  the  anode  lost  0*4  mg.  Similar  results  have 
been  obtained  with  amalgamated  zinc  electrodes  in  a  solution  of 
zinc  sulphate.  J.  McC. 

Conductivity  of  Solutions  at  Low  Temperatures.  J.  Kunz 
(Compt.  rend.,  1902,  135,788 — 790). — The  conductivity  of  solutions  of 
sulphuric  acid  from  19*1  to  63"76  per  cent,  have  been  determined 
from  0°  down  to  -70°.  The  results  obtained  at  0°  agree  with  those 
given  by  Bouty.  The  curves  representing  the  conductivity  as  a 
function  of  the  temperature  do  not  meet  the  abscissje  axis  at  -  39° 
as  Kohlrausch  (Sitzungsber.  K.  Ahad.  Wiss.  Berlin,  1901,  1026)  had 
predicted.  The  similarity  of  the  curves  indicates  that  the  principal 
cause  of  the  thermic  radiation  is  the  viscosity  of  the  medium  towards 
the  ions.  It  is  interesting  to  note  that  the  resistance  of  metals 
approaches  the  value  zero  at  0°  absolute,  whilst  the  conductivity 
of  electrolytes  approximates  to  this  value  at  the  same  temperature. 

J.  McO. 

Migration  Experiments  to  Determine  the  Constitution  of 
Salts.  KoBERT  Kremann  {Zeit.  anorg.  Chem.,  1902,  33,  87 — 95). — • 
I.  Cohaltamine  Sails. — When  potassium  diaminocobaltinitrite  solution, 
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to  which  some  sugar  has  been  added,  is  placed  in  a  U-tube  witli  dilute 
sulphuric  acid  over  it  and  a  current  of  0  2  ampere  at  110  volts  is 
passed  through,  the  coloured  layer  passes  in  the  direction  of  the 
anode;  with  purpureo-cobalt  nitrate,  it  passes  towards  the  cathode. 
This  shows  that  tlie  complex,  coloured  ion  is  an  anion  in  the  former 
case  and  a  cation  in  the  latter  in  agreement  with  Werner's  view. 
The  change  of  concentration  on  electrolysing  chloropurpureo-cobalt 
nitrate  was  determined  ;  the  concentration  of  chlorine  increases  in 
the  cathode  liquid,  whilst  in  the  anode  liquid  it  decreases.  When 
potassium  cobaltinitrite  solution  is  electrolysed,  the  proportion  of 
cobalt  in  the  anode  liquid  is  observed  to  increase. 

II.  Afethyl-orange. — In  strongly  acid  solution,  no  alteration  of  the 
position  of  the  coloured  layer  with  methyl-orange  could  be  brought 
about  on  electrolysis,  but  in  alkaline  solution  the  coloui-ed  layer  passes 
towards  the  anode.  The  author  does  not  regard  it  as  probable  that 
methyl-orange  acts  as  an  amphoteric  electrolyte. 

III.  Salts  of  Cupriphosphorous  Acid. — When  phosphorous  acid  is 
added  to  a  copper  salt  solution,  no  pi'ecipitation  takes  place, 
and  when  the  solution  is  electrolysed  the  coloured  layer  moves 
towards  the  anode.  This  suggests  the  migration  of  a  complex, 
coloured  ion  (CuPOg"),  for  if  the  compound  formed  were  a  double  salb 
the  coloured  copper  ion  would  wander  towards  the  cathode. 

IV.  Solution.'t  of  Chromium  and  Zinc  Hydroxides  in  Alkalis. — When 
a  solution  of  chromium  hydioxide  in  alkali  is  electrolysed,  the  coloured 
ion  (Cr,Og")  migrates  towards  the  anode,  proving  that  the  solution 
actually  contains  a  chromite.  When  an  alkaline  solution  of  zinc 
hydroxide  is  electrolysed,  the  proportion  of  zinc  at  the  anode 
increases  ;  the  anion  therefore  contains  zinc,  and  conseqi^ently  the 
solution  must  not  be  regarded  as  containing  colloidally  dissolved  zinc 
hydroxide.  J.  McC. 

Condition  of  Electrolytes  in  Aqueous  Solution.  Arthur 
Hantz.sch  {C'hem.  C'e»^'.,1902,ii,  922;  from  Verh.  Vers.  Deiit.  Katf.Aerzte, 
1901,  150  — 152). — Dimethyjammonium  chloride  is  soluble  to  the  extent 
of  208  parts  and  0-269  part  in  water  and  chloroform  respectively  ;  but 
when  a  concentrated  aqueous  solution  is  shaken  with  chloroform, 
scarcely  any  of  the  salt  passes  into  the  chloroform  layer,  which  indi- 
cates that  in  the  aqueous  solution  and  in  the  chloroform  solution  there 
are  different  molecules.  The  concentrated  aqueous  solution  contains 
up  to  70  per  cent,  of  undissociated  salt,  and  the  chloroform  solution 
contains  single  as  well  as  double  molecules,  consequently  the 
abnormality  cannot  be  attributed  to  a  difference  of  molecular  com- 
plexity. The  explanation  offered  is  that,  in  the  aqueous  solution,  the 
salt  exists  as  a  hydrate  which,  as  such,  is  insoluble  in  chloi'oform. 
The  author  suggests  that  in  water  all  salts  and  their  ions  exist  in 
the  form  of  hydrates.  J.  McC. 

Conductivity  of  Certain  Salts  in  Water,  Methyl,  Ethyl, 
and  Pi-opyl  Alcohols,  and  in  Mixtures  of  these  Solvents. 
Hauky  C.  Jonks  and  Ciiari.es  F.  Lim)say  {Amer.  Chcm.  J.,  19('2,  28, 
329 — 370). — It  has  been  shown   by  Zelinsky   and  Krapiwin  (Abstr., 
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1897,  ii,  5)  that  solutions  of  electrolytes  in  a  mixture  of  equal  quanti- 
ties of  methyl  alcohol  and  water  have  a  much  smaller  conductivity 
than  in  the  pure  alcohol.  The  authors  have  extended  this  work  by 
determining  the  conductivity  of  solutions  in  which  the  solvents  are 
mixtures  of  methyl  alcohol  and  water  in  varying  proportions,  and 
have  plotted  curves  showing,  for  each  salt  examined,  the  mixture  of 
methyl  alcohol  and  water  which  has  the  least  dissociating  power. 
They  have  also  worked  with  ethyl  alcohol,  propyl  alcohol,  and  with 
mixtures  of  ethyl  alcohol  and  water,  propyl  alcohol  and  water,  and 
methyl  and  ethyl  alcohols.  The  experiments  were  carried  out  at  0° 
and  25°,  and  in  this  way  it  was  possible  to  calculate  the  temperature 
coefficients  of  conductivity  of  the  various  salts  in  the  different  solu- 
tions, and  to  show  the  influence  of  temperature  on  the  minimum 
values  mentioned  above.  The  salts  employed  were  potassium  iodide, 
strontium  iodide,  ammonium  bromide,  cadmium  iodide,  lithium  nitrate, 
and  ferric  chloride. 

In  the  case  of  potassium  iodide,  the  molecular  conductivity  at  0° 
reaches  a  minimum  in  a  mixture  of  methyl  alcohol  and  water  contain- 
ing 50  per  cent,  of  methyl  alcohol ;  a  solution  in  a  mixture  containing 
about  10  per  cent,  of  methyl  alcohol  has  the  same  conductivity  as  a 
solution  in  the  pure  alcohol.  At  25°,  the  minimum  conductivity  is 
obtained  in  a  mixture  containing  65  per  cent,  of  methyl  alcohol,  and 
the  mixture,  which  has  the  same  conductivity  as  the  solution  in  pure 
methyl  alcohol,  contains  about  30  per  cent,  of  the  alcohol.  The  con- 
ductivity of  potassium  iodide  in  a  50  per  cent,  mixture  of  methyl  and 
ethyl  alcohols  shows  no  minimum  value  either  at  0°  or  25°  when  com- 
pared with  the  conductivity  in  the  pure  solvents,  but  the  conductivity 
of  a  solution  in  the  mixed  solvents  always  lies  below  the  mean  value 
of  the  conductivities  in  the  pure  solvents. 

The  minimum  point  in  the  conductivity  values  at  0°  of  solutions 
of  ammonium  bromide  in  mixtures  of  methyl  alcohol  is  reached  with  al- 
cohol of  50  per  cent,  strength.  A  50  per  cent,  ethyl  alcohol  solution 
also  gives  a  minimum  conductivity,  but  only  in  the  case  of  dilute 
solutions  (t;  =  512  or  1024).  A  mixture  of  methyl  and  ethyl  alcohols 
gives  no  minimum  value. 

With  solutions  of  strontium  iodide  at  0°,  the  minimum  point  is 
reached,  as  in  the  previous  cases,  with  methyl  alcohol  of  50  per 
cent,  strength.  At  25°,  the  minimum  occurs  with  alcohol  of  about 
65 — 70  per  cent.  In  mixtures  of  ethyl  alcohol  and  water,  a  minimum 
is  obtained  at  0°  in  a  solution  where  v  =  1024,  but  at  25°  there  is 
no  trace  of  a  minimum  point  although  the  values  are  well  below 
the  mean  values  for  the  pure  solvents.  With  a  mixture  of  propyl 
alcohol  and  water,  no  minimum  is  obtained  either  at  0°  or  25°. 

In  the  case  of  cadmium  iodide,  a  minimum  point  is  not  reached 
with  mixtures  of  methyl  alcohol  and  water  either  at  0°  or  25°,  but  the 
conductivity  values  are  always  lower  than  those  required  by  the  law 
of  mixtures. 

The  curves  obtained  with  lithium  nitrate  are  similar  to  those  ob- 
tained with  potassium  iodide  and  strontium  iodide.  It  is,  however, 
noteworthy  that  at  0°  the  molecular  conductivity  in  pure  methyl 
alcohol  rises  above  that  in  water. 
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In  solutions  of  ferric  chloride,  hydrolysis  was  found  to  occur,  accom- 
panied by  a  steady  rise  in  the  molecular  conductivity. 

The  following  considerations  are  put  forward  to  explain  the  phen- 
omena described  in  this  paper. 

Dutoit  and  Aston  (Abstr.,  1897,  ii,  546)  have  expressed  the  view 
that  only  associated  solvents  are  capable  of  dissociating  dissolved 
electrolytes.  Since  the  substances  which  produce  such  dissociation 
show,  generally,  a  noi'mal  molecular  weight  for  dissolved  non-electro- 
lytes, it  is  probable  that  the  breaking  down  of  the  polymerised  mole- 
cule can  be  best  accomplished  by  means  of  the  associated  molecule  of 
another  substance.  Hence  it  follows  that  the  effect  of  mixing  two 
associated  solvents  would  be  to  lower  the  state  of  association  of  one 
or  both  until  a  state  of  equilibrium  is  i-eached.  Such  a  mixture  would 
be  that  of  water  with  methyl  alcohol  or  ethyl  alcohol,  or  a  mixture  of 
methyl  and  ethyl  alcohols,  and  since  the  molecules  in  such  mixtures 
are  less  associated  than  in  the  original  constituents,  the  conductivity 
of  dissolved  electrolytes  would,  as  has  been  shown  to  be  the  case,  be 
lower  than  that  required  by  the  law  of  mixtures.  E.  G. 

Influence  of  the  Solvent  in  Electrolytic  Conduction. 
Harrison  Eastman  Patten  CJ^.  Physical  Chem.,  1902,  6,  554 — 600). — 
The  author  Brst  determined  the  effect  of  the  addition  of  various  solvents 
on  the  specific  conductivity  of  a  solution  containing  17  per  cent,  of 
pyridine  and  83  per  cent,  of  acetic  acid.  The  compounds  added  were 
benzene,  toluene,  xylene,  cymene,  naphthalene,  amylene,  water,  methyl 
alcohol,  ethyl  alcohol,  acetone,  methyl  acetate,  methyl  nitrate,  iso- 
butyl  nitrate,  chloroform,  carbon  tetrachloride,  bromoform,  ethyl 
bromide,  propyl  bromide,  amyl  bromide,  ethylene  bromide,  butylene 
bromide,  methyl  iodide,  ethyl  iodide,  amyl  iodide,  benzonitrile,  nitro- 
benzene, benzaldehyde,  amyl  hydrosulphide,  and  ethyl  xanthate. 
Similar  experiments  were  also  made  with  a  ^/lO  solution  of  silver 
nitrate  in  pyridine.  With  the  exception  of  water  in  the  first  set,  and 
methyl  alcohol  in  dilute  solution  in  both  sets,  the  addition  in  all  cases 
produces  a  lowering  of  conductivity,  this  being  proportional  to  the  con- 
centration up  to  concentrations  of  about  40  per  cent.  The  author 
states  that  for  analogous  substances  this  lowering  is  roughly  propor- 
tional to  the  number  of  gram-molecules  of  diluent  added,  but  the 
numbers  recorded  in  the  tables  hardly  warrant  this  generalisation. 
The  lowering  of  the  specific  conductivity  is  proportional  neither  to 
the  dielectric  constant  nor  to  its  coefiicient  of  association,  nor  does  it 
appear  to  bear  any  relationship  to  these  properties.  The  author  con- 
siders that  the  results  do  not  accord  with  the  dissociation  theory, 
and  the  numbers  obtained  for  the  dissociation  from  the  conductivity 
experiments  and  from  cryoscopic  observations  are  not  concordant. 
The  author  considers  the  conduction  of  electricity  by  solutions  to  depend 
on  the  formation  of  a  compound  by  the  solvent  and  solute,  and  the 
degree  of  conductivity  to  depend  on  the  constituents  of  this  compound 
and  possibly  on  their  arrangement.  L.  ^f.  J. 

Solubility,  Electrolytic  Conductivity,  and  Chemical  Action 
in  Liquid  Hydrogen  Cyanide.  Louis  Kaulenberg  and  Herman 
SciiLUNDT  (/.  Physical  Chem.,  1902,6,447 — 462). — Experiments  were 
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made  on  the  electrolytic  conLluctivity  of  solutions  of  a  great  number 
of  compounds  in  liquid  hydrogen  cyanide.  Over  100  compounds  were 
thus  investigated  qualitatively,  and  quantitative  observations  are 
recorded  for  24  compounds.  Potassium  salts  yielded  solutions  of  very 
high  conductivity,  which,  in  the  case  of  the  iodide  and  nitrate,  is  over 
3  5  times  as  great  as  that  of  the  corresponding  aqaeous  solution. 
Ammonium  chloride  and  silver  sulphate  also  form  solutions  of  higher 
conductivity  than  the  aqueous.  Acids,  however,  form  solutions  of  far 
lower  conductivity  than  the  corresponding  aqueous  solutions ;  silver 
nitrate,  ferric  chloride,  antimony,  and  bismuth  chlox'ide  also  form 
comparatively  feeble  conducting  solutions.  Amylamine,  strychnine, 
and  morphine  form  solutions  of  high  conductivity.  The  author 
considers  that  these  results  indicate  that  the  conductivity  of  a  solution 
is  not  determined  by  its  dielectric  constant  or  spare  valencies,  but 
depends  on  mutual  action  of  solute  and  solvent.  A  number  of 
reactions  were  also  investigated  in  liquid  hydrogen  cyanide  ;  it  does  not 
react  with  sodium  carbonate  ;  a  solution  of  sulphur  trioxide  did  not  act 
on  magnesium  or  on  carbonates  ;  a  solution  of  fuming  sulphuric  acid 
attacked  magnesium  and  zinc,  but  not  iron,  aluminium,  or  calcium 
carbonate,  and  somewhat  similar  results  were  obtained  with  hydrogen 
chloride.  L.  M.  J. 

Behaviour  of  some  Alloys  in  Regard  to  the  Law  of  Wiede- 
mann and  Franz.  F.  A.  Schulze  {Ami.  Physik.,  1902  [iv],  9, 
555 — 589). — The  thermal  and  electrical  conductivities  for  alloys  of 
bismuth  and  lead  vary  with  the  composition  in  a  similar  manner,  the 
addition  of  a  small  quantity  of  lead  causing  a  rapid  fall  of  both 
conductivities  below  the  values  for  pure  bismuth  ;  on  further  addition 
of  lead,  the  conductivities  slowly  increase  to  the  values  for  pure  lead. 
The  values  of  the  conductivity  (both  thermal  and  electrical)  found  by 
experiment  are  always  less  than  those  calculated  from  the  proportion 
by  volume  in  which  the  metals  are  present.  What  has  been  said  for 
alloys  of  bismuth  and  lead  applies  also  to  alloys  of  bismuth  and  tin. 

For  alloys  of  zinc  and  tin,  on  the  other  hand,  the  thermal  and 
electrical  conductivities  observed  are  very  nearly  those  calculated  from 
the  proportion  by  volume  in  which  the  metals  are  present.      J.  C.  P. 

Extrapolation  of  the  Melting  Point  of  a  Chemically  Homo- 
geneous Substance  from  Measurements  of  the  Volume  in  the 
Neighbourhood  of  the  Melting  Point.  Valentine  Sobolefp 
{Zeit.  2)hijsikal.  Chem.,  1902,  42,  75 — 80). — If  Av  be  the  alteration  of 
volume  of  the  pure  compound  during  melting,  which  can  be  sufficiently 
approximately  obtained  from  impure  material,  and  if  in  a  compound 
containing  impurity  of  concentration  x  the  volumes  are  determined  at 
three  temperatures,  T-^,  1\,  T^,  in  each  of  which  the  substance  is 
partially  melted,  solid  and  liquid  being  in  equilibrium,  then 

{T,  -  T,)lx{Avl^v,)  ={T,-  2\)lx{AvlAv.;)  =  (T, -  T,)/x{AvjAv,)  = 

constant. 
This   leads    to    Tq  =  {AVi7\-  Av27\)/{Av^_-  Av^).      In    the   case   of    a 
sample  of  diphenylamine  which  crystallised  between  52-4:°  and  51"5° 
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the  melting  point  was  thus  found  to  be  54-32° ±026°,  whilst  in 
another,  which  crystallised  between  51-9°  and  50-8°,  the  melting  point 
was  calculated  at  54-19^+ 0-41°  The  melting  points  of  o-cresol, 
naphthalene,  and  vanillin  were  thus  calculated  and  found  to  be  in  each 
case  slightly  higher  than  that  given  in  chemical  literature  as  the 
molting  point  of  the  pure  compound,  L.  M.  J. 

Theory  of  some  Technical  Processes  of  Reduction  and 
Oxidation.  Guido  Bodlanuku  I^Zeit.  Eleklrocheia.,  1902,  8,  833 — 843). 
—The  author  calculates  the  free  energy  of  several  reactions  at  abso- 
lute temperature  1\  the  following  being  the  most  important  results 
expressed  in  calories  per  gram-molecule : 

0  +  0.,  =  CO..  -f-  97650  -  21-2r+  4-582' log po.,//'co.,- 

C  +  .\6.,  =  CO  +  29650  -f-  9-367' -{-  2-292'logpo.,/(/^co..)2. 

CO  +  \b,  =■■  CO.,  4-  68000  -  30-56  T+  2-29  T log  poXpoofliPGO-)^- 

CO.,  +  C  =  200"-  38350  -i-  39-92r-t-  4-58?'  log;?co../(;^coy^. 

H.,  +  ^-0.,  =  H.p  +  57600  -  22-4 r-h  2-29riog  {piufpoJ{pit,oY- 

Zn  +  J0.;  =  ZnO  -I-  85800  -  30-8T+  2-29Tlogpo.. 

Fe  -f- 102  =  FeO  +  64600-25-97'-^  2  29?  log  po.'. 

m.2+lCl,  =  KCl  + 22000 +  2-2'dT\ogpu.jJcij(pnc\Y' 

Common  logarithms  are  to  be  used,  poj>  7>'co.j>  '^^^■■>  standing  for  the 
pressures  (iu  atmospheres)  of  the  gaseous  substances  in  equilibrium 
at  T.  It  is  shown  that  these  values  are  in  good  agreement  witli  the 
reactions  observed  in  water-gas  producer's,  blast  f  ui*naces,  and  Bessemer 
converters  in  the  reduction  of  zinc  oxide,  in  the  Deacon  chlorine 
process,  and  in  other  processes.  T.  E. 

Distillation  of  Binary  Mixtures.  Lord  Rayleigh  {Phil.  Mag., 
1902,  [vi],  4,  521 — 537).— The  author  considers  how,  for  a  given  total 
pressure,  the  composition  of  the  vapour  given  off  from  a  binary 
liquid  mixture  may  be  related  to  the  composition  of  the  latter.  The 
relation  may  be  expressed  on  a  square  diagram  by  a  curve  joining  the 
oppo.'<ite  corners  of  the  square,  the  composition  of  the  liquid  being 
measured  horizontally  and  the  corresponding  composition  of  the 
vapour  vertically.  The  author  discusses  and  deduces  in  a  new  way 
Konowaloff's  theorem  that  any  mixture  which  corresponds  with  a 
maximum  or  minimum  vapour  pressure  has  (at  the  temperature  in 
question)  the  same  composition  as  its  vapour. 

The  corresponding  compositions  of  liquid  and  distillate  have  been 
determined  for  mixtures  of  alcohol,  hydi'ogen  chloride,  ammonia, 
sulphuric  acid,  and  acetic  acid  with  water, 

A  new  apparatus  with  uniform  regime,  illustrating  the  principles  of 
ideal  distillation,  has  been  constructed  and  found  to  effect  a  very 
satisfactory  separation  of  water  and  alcohol  in  one  operation. 

J.  C.  P. 

Molecular  Weight  Determinations  of  Solid  and  Liquid  Sub- 
stances in  the  Weinhold  Vacuum  Vessel.  IIlgo  Euumann  and 
Max  von  Unruh  (Zeit.  anorg.  Chevi.,  1902,  32,  413 — 424).— In.-tead 
of  using  the  ordinary  tube  in  Laudsberger's  apparatus  for  determining 
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the  rise  of  boiling  point,  a  vacuum  vessel  such  as  is  used  for  working 
with  liquefied  gases  has  been  employed.  Experiments  with  carbon 
disulphide  as  solvent  show  that  extremely  good  results  can  be  obtained 
by  this  process.  The  authors  give  the  following  constants  for  various 
solvents  : 

Water 

Ethyl  alcohol 

Acetic  acid 

Acetone  

Ethyl  acetate 

Ethyl  ether    

Ethylene  bromide 

Benzene , 

Phenol    

Aniline   

Chloroform ,.., 

Carbon  disulphide 


EbuUioscopic  Relations  of  Volatile  Substances ;  Molecular 
Weight  of  Inorganic  Chloroanhydrides  and  of  Iodine. 
Reply  to  Ciamician.  I.  Giuseppe  Oddo  {Gazzetta,  1902,  32,  ii, 
97 — 106). — A  reply  to  the  criticisms  of  Ciamician  (Abstr.,  1902,  ii, 
123)  on  the  author's  work  in  this  direction  (Abstr.,  1902,  ii,  6). 

T.  H.  P. 

EbuUioscopic  Relations  of  Volatile  Substances.  Experi- 
mental Method  used  by  Ciamician.  II.  Giuseppe  Oddo  {Gazzetta, 
1902,  32,  ii,  107 — 122.  Compare  preceding  abstract). — The  author 
has  applied  Beckmann  and  Stock's  ebullioscopic  method  (Abstr.,  1895, 
ii,  382),  which  was  used  by  Ciamician  in  the  measurement  of  the 
molecular  weights  of  volatile  compounds  {loc.  cit.),  to  the  examination 
of  solutions  of  chloroform  in  ether,  iodine  in  carbon  tetrachloride, 
alcohol,  chloroform,  carbon  disulphide,  or  benzene,  and  of  phosphorus 
oxychloride  in  benzene,  carbon  tetrachloride,  chloroform,  or  carbon 
disulphide.  The  influence  exerted  by  the  presence  of  small  quanti- 
ties of  the  more  common  impurities  in  various  solvents,  such  as  water 
in  alcohol  and  alcohol  in  benzene,  has  also  been  investigated.  From 
the  results  obtained,  the  author  concludes  that  Beckmann  and  Stock's 
method,  consisting  in  measuring  separately  the  rise  in  boiling  point 
of  the  solvent  and  the  concentration  of  the  dissolved  substance  in  the 
vapour,  is  erroneous  and  fallacious.  T.  H.  P. 

Ordinary  EbuUioscopic  Method  and  Apparatus.  Giuseppe 
Oddo  (Gazzetta,  1902,  32,  ii,  123 — 138.  Compai-e  two  preceding 
abstracts). — This  paper,  which  is  also  written  in  reply  to  Ciamician 
(loc.  cit.),  contains  a  description  of  an  apparatus  which  allows  of  the 
measurement,  with  one  and  the  same  solution,  of  the  increase  of  boiling 
point  and  of  the  concentration  of  the  solute  in  the  vapour.  This 
apparatus,  which  can  be  employed  for  the  ebullioscopic  examination  of 
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volatile  solutes,  is  applied  to  the  following  four  cases  :  (1)  non-volatile 
compounds,  or  those  nearly  so,  such  as  dimethylaniline  in  benzene  or 
alcohol  and  /?-naphthyl  benzoate  in  carbon  tetrachloride.  (2)  Volatile 
substances  which  boil  at  a  higher  temperature  than  the  solvent  and  raise 
the  boiling  point  of  the  latter.  Of  such  were  examined,  epichlorohydrin, 
/«opi"opyl  iodide,  and  phosphorus  oxychloride  in  benzene,  phosphorus 
oxychloride  in  carbon  tetrachloride,  and  iodine  in  benzene,  alcohol,  or 
carbon  tetrachloride,  (3)  Volatile  substances  which  boil  at  a  lower 
temperature  than  the  solvent  and  lower  its  boiling  point.  The  cases 
investigated  were  :  ethyl  iodide  and  phosphorus  trichloinde  in  benzene. 
(4)  Substances  which  boil  at  a  higher  temperatui'e  than  the  solvent 
but  which  lower  the  boiling  point  of  the  latter.  This  is  the  case  with 
a  solution  of  isopropyl  iodide  in  alcohol,  and  the  numbers  obtained  for 
the  molecular  weight  of  the  iodide  are  very  irregular.  T.  H.  P. 

Differential  Method  of  Determining  Small  Freezing  Point 
Depressions.  Herbert  Hausrath  {Aim.  rJajsik.,  1902,  [iv],  9, 
522 — 554). — The  apparatus  consists  essentially  of  two  freezing  vessels 
placed  side  by  side  in  a  box,  which  is  immersed  completely  in  the  cool- 
ing bath.  One  freezing  vessel  contains  pure  water,  the  other  the 
solution  the  freezing  point  of  which  is  to  be  determined  ;  the  difference 
between  the  freezing  temperatures  in  the  two  vessels  is  determined 
thermoelectrically  to  within  a  few  hundred  thousandths  of  a  degree. 

The  solutes  used  were  carbamide,  sucrose,  alcohol,  lead  and  barium 
nitrates,  copper,  zinc,  magnesium,  nickel  and  cadmium  sulphates, 
sodium  and  hydrogen  chlorides,  sulphuric  acid,  potassium  hydroxide, 
acetic  and  dichloroacetic  acids,  and  the  molecular  depression  has  been 
calculated  for  each  solution.  Carbamide  was  taken  as  the  normal 
substance,  and  from  five  series  of  thirty-three  determinations  for  solu- 
tions varying  in  concentration  from  0*0005 — 0"04iV  the  mean  value 
of  the  molecular  depression  was  1"85,  the  individual  values  (with  three 
exceptions)  lying  between  1'836  and  1"866.  The  molecular  depression 
for  sucrose  solutions  was  found  to  be  1*872,  although  for  the  greatest 
dilutions  a  somewhat  greater  value  was  obtained.  Alcohol  gave 
irregular  and  abnormally  small  values — down  to  1*60.  It  was  thought 
that  in  the  case  of  the  salts  of  heavy  metals,  such  as  lead  and  copper, 
the  effect  of  hydrolytic  dissociation  would  be  evident  in  the  most 
dilute  solutions,  but  this  was  not  so ;  thus  the  depressions  for  lead 
nitrate  ran  parallel  to  those  for  barium  nitrate,  and  the  depression- 
concentration  curve  for  copper  sulphate  was  coincident,  at  least  for 
the  more  dilute  solutions,  with  those  for  zinc  and  magnesium  sulphates. 
In  the  case  of  the  strong  electi-olytes,  the  values  of  the  molecular 
depression  for  the  most  dilute  solutions  are  much  below  370,  but  it  is 
noticeable  that  the  number  increases  with  the  concentration,  reaching  a 
maximum  at  about  OOOTiV";  the  author  considers  that  this  remarkable 
result  cannot  be  attributed  to  the  errors  in  the  method  employed,  and 
notes  that  it  is  in  conflict  with  the  ionic  theory.  J.  0.  P. 

New  Method  of  Determining  the  Vapour  Density  of  Metallic 
Vapours,  and  an  Experimental  Application  to  the  Cases  of 
Sodium  and  Mercury.  Frank  B.  Jewett  {I'hlL  May.,  1902,  [vij,  4, 
540—554). — In  order  to  prepare  for  a  study  of  the  effect  of  preasure 
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and  temperature  on  the  broadening  of  the  spectral  lines  in  the  case  of 
sodium  and  mercury  (compare  Michelson,  Phil.  Mag.,  1892,  [v],  34, 
293)  and  to  discover  the  relation  of  the  change  in  the  lines  in  the 
Zeeman  effect  to  the  density  of  the  light-producing  vapour,  the  density 
of  saturated  sodium  vapour  has  been  determined  from  368*^  to  420°  and 
that  of  mercury  from  40°  to  325°.  In  the  case  of  sodium,  a  two  litre 
globe  was  filled  with  an  inert  gas  and  exhausted.  A  side  tube 
containing  sodium  had  been  previously  sealed  on,  and  when  the  whole 
was  placed  in  a  large  air-bath  heated  to  a  constant  temperature  by 
means  of  resistance  coils,  the  globe  became  filled  with  sodium  vapour. 
On  cooling,  the  metal  was  deposited  on  the  interior  surface  of  the 
globe  and  was  then  estimated  by  analysis.  In  the  case  of  mercury, 
the  amount  of  metal  which  had  entered  the  globe  was  deduced  from  the 
diminution  of  the  mercury  in  the  side  tube.  The  values  obtained  for 
the  density  of  mercury  vapour  agi'ee  fairly  well  with  those  of  earlier 
observei's.  J.  C  P. 

Determination  of  Vapour  Density  under  Diminished  Pres- 
sure. Hugo  Erdmann  (^Zeit.  anorg.  Chem.,  1902,  32,  425 — 430). — 
The  side  tube  of  a  Victor  Meyer  apparatus  is  connected  with  a  mano- 
meter and  with  a  pump.  After  temperature-equilibrium  has  been 
established  and  the  pressure  reduced,  the  weighed  quantity  of  substance 
is  dropped  in  and  the  pressure  measured  on  the  manometer.  The 
constant  for  the  apparatus  is  determined  by  carrying  out  the  experi- 
ment with  a  substance  of  known  molecular  weight. 

Results  obtained  with  this  apparatus  show  that  the  two  substances 
of  melting  points  82 — 84°  and  153 — 154"5°,  obtained  by  polymerisa- 
tion of  phenylacetaldehyde,  dissociate  to  simple  molecules,  CgHgO,  when 
volatilised.  The  hydrates  of  nitric  acid  described  in  this  vol.,  ii,  73, 
suffer  dissociation,  which  is  complete  at  95°.  J.  McC. 

Dialysis  Experiments  with  Metallic  Hydroxides.  Walter 
Herz  {Zeit.  cuiorg.  Chem.,  1902,  32,  357 — 358.  Compare  Abstr., 
1902,  ii,  608). — Stannic  hydroxide  and  antimonious  hydroxide,  in 
presence  of  alkali,  when  placed  in  a  dialyser  pass  through  the  mem- 
brane ;  these,  thei^efore,  like  stannous  hydroxide,  are  to  be  classed  as 
acids  which  form  salts  with  alkalis. 

If  zinc  hydroxide  be  dried  at  60 — 70°,  and  then  dissolved  in  sodium 
hydroxide  solution,  the  zinc  passes  through  the  membrane.  The  same 
takes  place  with  dried  beryllium  hydroxide.  Since  zinc  hydroxide, 
freshly  precipitated,  behaves  differently  {loc.  cit.),  it  is  concluded  that 
a  chemical  change  takes  place  on  drying.  Whether  the  change  is  one 
of  dehydration  or  of  allotropism  cannot  yet  be  decided. 

When  an  ammoniacal  solution  of  zinc  hydroxide  is  placed  in  a 
dialyser,  the  zinc  passes  thi'ough  the  membrane ;  an  ammoniacal  solu- 
tion of  chi-omic  hydroxide  behaves  in  the  same  way.  J.  McO. 

Theory  of  the  Capillary  Film  between  the  Homogeneous 
Phases  of  Liquid  and  Vapour.  II.  G.  Bakker  {Zeit.  fhyaikal. 
Chem.^  1902,  42,  68 — 74). — A  mathematical  paper  on  the  thickness  of 
this  capillary  film  (compare  Abstr.,  1901,  ii,  374).  L.  M.  J, 


GENERAL  AND    PHYSICAL    CHEMISTRY.  03 

Modern  Theories  of  Solution.  The  Osmotic  Theory  and  the 
Theory  of  Electrolytic  Dissociation.  Isidok  Traube  {Chem.  Zeit., 
VM)2,  26,  1071  —  1074). — Altliough  van't  Hoff's  laws  for  dilute  solu- 
tions cannot  be  doubted,  and  although  the  benefits  conferred  by  the 
Avrhenius  theory  of  electrolytic  dissociation  are  fully  recognised,  the 
author  objects  to  too  close  an  analogy  being  drawn  between  gases  and 
dilate  solutions.  An  acceptable  theory  of  solution  must  account  for  the 
part  played  by  the  solvent.  In  concentrated  aqueous  solution,  the  re- 
sults interpreted  by  the  theory  from  the  observed  conductivities  do  not 
agree  with  the  law  of  mass  action,  and  in  solvents  other  than  water 
the  osmotic  I'esults  and  the  conductivity  results  lead  to  opposite  con- 
clusions. The  author  believes  that  a  combination  of  the  Clausius 
hypothesis  with  the  "hydrate"  theory  will  give  the  best  explanation 
of  the  nature  of  solutions.  J.  McC. 

Numerical  Examples  of  the  New  Theory  of  Solutions. 
J.  B.  GoEBEL  [Zeit.  phi/sik(d.  Chem.,  1902,  42,  59 — 67). — An  expres- 
sion has  been  deduced  by  Nernst  in  which  the  dis.sociation  constant 
is  equal  to  (c.,-/cj)e2<^L'(«-2+«23-''i-.0+ci(2«]2  «j),  where  a  is  a  coefficient  due 
to  the  inter-in lluence  of  the  neutral  molecules,  a^  ^^'^  '^23  similar 
coefficients  due  to  the  ions,  and  a^,  that  due  to  the  influence  of  ion  on 
non-electrolyte.  The  author  shows  that  this  is  in  complete  accord  with 
the  experimental  determinations  of  the  freezing  point  depressions  in  the 
case  of  sodium  and  potassium  chlorides.  L.  M.  J. 

Solid  Solutions.      Giuseppe  Bruni  [with  L.  Mascarelli  and  M. 

PadoaJ  {Atli  Real.  Accad.  Lincei,  1902,  [v],  11,  ii,  187 — 195).— The 
authors'iuvestigationshavebeenmade  with  the  object  of  determining  the 
analogies  of  constitution  which  induce  the  formation  of  solid  solutions  of 
two  compounds  and  of  seeing  whether  organic  substances  show  the  same 
relations  of  isomorphism  and  formation  of  mixed  crystals  as  are 
observed  in  the  case  of  inorganic  compounds  and  vice  versa.  The 
results  obtained,  showing  the  influence  of  substitution  of  certain  iso- 
morphogenous  atoms  or  atomic  groups,  are  as  follows  : 

I.  H,  OH. — Dimethyl  malate,  d-tartrate,  and  racemate  exhibit  a 
perfectly  normal  cryoscopic  behaviour  in  methyl  succinate  solutions  ; 
the  same  is  the  case  with  inactive  mandelic  acid  when  dissolved  in  the 
corresponding  phenylacetic  acid.  The  tendency  of  organic  substances 
to  form  mixed  crystals  with  their  hydroxyl  derivatives,  in  which  the 
liydroxyl  groups  are  united  to  an  open  chain,  is  hence  not  a  perfectly 
general  one,  but  such  a  formation  of  mixed  crystals  can  take  place 
when  the  molecular  weights  of  the  compounds  are  high,  as  is  shown 
by  the  abnormal  cryoscopic  behaviour  of  hydrobenzoia  and  isohydro- 
benzoin  in  dibeuzyl  solution.  Hydroxylamine  alum  and  ammonium 
alum  also  form  mixed  crystals  ;  slightly  abnormal  molecular  weiglits 
are  exhibited  by  ^;-tolylhydroxylamine  in  /)-toluidino  and  by 
a-naphthylhydroxylamine  in  a-naphthylamirie. 

II.  H,  OH,  NHj. — Slightly  anomalous  behaviour  is  shown  by 
/)-toluidiue  in  /)-cresol  solution,  whil&t  with  a-naphthol  in  a-naphthyl- 
amiue    and    «-tribromoaniliue    in     s-tribromophenol    very    abnormal 
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weights  are  obtained.  These  results  show  that,  in  general,  hy droxyl 
compounds  form  mixed  crystals  with  the  corresponding  amino-deriva- 
tives.  The  value  K—-  204  for  the  freezing  point  constant  of  s-tri- 
bromophenol  is  the  highest  yet  obtained  for  organic  solvents. 

III.  CH:,  N:. — In  azoxybenzene  solution,  the  phenyl  derivative  of 

NPh 
benzaldoxime,  0<'  '  ,  exhibits  very  abnormal  cryoscopic  behav- 

O  HJl  h 

iour,  and  the  same  is  the  case  with  benzylideneaniline  dissolved  in  azo- 

benzene.     The  first  pair  of  compounds  may  be  regarded  as  derived  from 

phenylhydi'oxylamine    by   its    combination    with    nitrosobenzene    and 

benzaldehyde  respectively,  and  the  second  pair  as  derived  fiom  aniline 

by  combination   with  benzaldehyde   and   nitrosobenzene  respectively. 

Since,   however,    benzaldehyde  and    nitrosobenzene,  as   well  as   their 

immediately  higher  homologues,  do  not  lend  themselves  to  cryoscopic 

examination,  ethyl    o-nitrosobenzoate  was  tested  in   solution  in   ethyl 

phthalaldehydate,   CHO'CgH^'COoEt,  and  was   found    to   yield   solid 

solutions  with  the  solvent.     In  s-trichlorobenzene  solution,  cyanuric 

chloride  exhibits  normal  cryoscopic  behaviour,  but  no  conclusions  can 

be  drawn  from  this  with  regard  to  the  constitution  of  the  cyanuric 

compounds. 

IV.  •CH2'CH2*,  •CHICH',  •CiC*. — Cryoscopic  measurements  of 
methyl  acetylenedicarboxylate  in  methyl  succinate,  of  phenyl- 
propiolic  acid  in  phenylpropionic  acid,  and  of  methyl  phenylpro- 
piolate  in  methyl  cinnamate  show  that  these  pairs  of  compounds  form 
solid  solutions.  Hence  acetylene  derivatives  crystallise  together  with 
the  corresponding  saturated  compounds  and  with  those  having  a 
fumaroid   structure  and   derived   from  ethylene. 

The  author  discusses  the  isomorphism  existing  between  inorganic 
compounds  differing  in  the  possession  of  two  atoms  of  fluorine  in 
place  of  one  of  oxygen  or  one  of  fluorine  instead  of  a  hydroxyl  group. 
To  see  whether  any  similar  relations  exist  between  organic  compounds, 
the  cryoscopic  behaviour  of  phthalic  anhydride  dissolved  in  phthalic 
chloride  was  examined,  very  abnormal  molecular  weights  being  ob- 
tained. Quinol  and  ^>dichlorobenzene  do  not  crystallise  together,  but 
when  y8-naphthol  is  dissolved  in  j8-chloronaphthalene  the  freezing 
point  of  the  latter  is  raised.  T.  H.  P. 

Solubilities  of  some  Carbon  Compounds  and  Densities  of  their 
Solutions.  Clarence  L.  Speyers  {Amer.  J.  Sci.,  1902,  [iv],  14, 
293 — 302). — The  same  solvents  and  dissolved  substances  were  used  as 
in  the  determination  of  the  heats  of  solution  (Abstr.,  1896,  ii,  410) 
and  molecular  weights  in  concentrated  solution  (Abstr.,  1902,  ii,  388). 
"With  the  exception  of  urethane  in  water  and  chloral  hydrate  in 
chlorofoi"m,  the  solubility  curves  are  all  regular.  In  these  two  cases, 
there  is  a  sudden  change  of  direction  at  about  12°,  showing  a  rapid 
decrease  in  solubility  as  the  temperature  falls  below  this  point. 

The  valuations  of  solubility  in  passing  from  one  solvent  to  another 
are  shown  graphically.  No  regularity  in  change  of  solubility  as  the 
molecular  weight  of  the  alcoholic  solvents  increases  can  be  noticed. 
The  results  are  not  in  agreement  with  the  equation  deduced  by 
Schroeder   (Abstr.,    1893,   ii,  366).     The  densities   of   the   saturated 


GENERAL    AND    PHYSICAL    CHEMISTRY  65 

solutions  have  also  been  determined  and  with  the  aid  of  these  the 
osmotic  pressures  have  been  found.  The  osmotic  pressure  is  not 
constant  for  each  dissolved  substance,  and  from  this  it  is  deduced 
that  the  analogy  between  solution  and  vaporisation  is  far  from 
complete. 

The  molecular  volumes  of  the  dissolved  substances  are  greater  in 
water  than  in  other  solvents,  and  in  tliese  they  decrease  in  the  order  : 
methyl  alcohol,  ethyl  alcohol,  propyl  alcohol,  toluene,  chloroform.  In 
genera],  the  molecular  volumes  of  tlie  dissolved  substances  decrease 
as  the  temperature  and  concentration  increase.  J.  McC. 

Solubility  of  Salts  of  Optically  Active  Monobasic  Acids. 
C.ESAH  PoMERANZ  {Moiiatsh.,  1902,  23,  747 — 749). — A  mathematical 
discussion  of  the  relatiimsliip  between  the  solubility  of  the  silver  salts 
of  an  optically  active  monobasic  acid  and  of  the  mixture  of  the  salts 
of  the  d-  and  ^acids.  Tlie  equation  L=  J'2.1  is  established,  where  L  is 
the  solubility  of  the  mixture,  and  I  that  of  either  the  d-  or  ^forms. 
Taking  the  non-dissociated  portions  into  account,  this  becomes 
L  =  l['l{\  -  a)  +  v/2.a}.     The  formula  is  applied  to  silver  (Z-valerate. 

E.  F.  A. 

Method  for  the  Calculation'  of  Solubilities.  Alexander 
FiNDLAY  {Zeit.  phi/sikal.  Chein.,  1902,  42,  110—112;  see  Abstr., 
1902,  ii,  386). — An  extension  of  the  previous  paper.  L.  M.  J. 

Acids  of  Phosphorus.  Reaction  between  Phosphoric  Acid 
and  Mercuric  Chloride.  III.  Clemente  Montemartini  and  U. 
Egidi  {Gazzetta,  1902,  32,  ii,  182-196.  Compare  Abstr.,  1901,  ii, 
551,  and  1902,  ii,  451). — The  authors  have  investigated  the  reaction 
2HgCl,-|-H3P03  +  H,0  =  2HgCl  +  2HCl  +  H3PO^,  in  which,  assuming 
the  mass  of  water  acting  as  solvent  to  be  constant,  3  mols.  of  two 
different  compounds  react  together.  The  object  was  to  ascertain  whether 
the  reaction  is  of  the  second  or  third  order,  and  whether  its  course 
is  disturbed  by  the  heterogeneity  brought  about  by  the  precipitation 
of  the  mercurous  chloride.  The  conclusion  is  arrived  at  that,  in  very 
dilute  .solution,  the  reaction  is  one  of  the  third  order,  but  that  it  is 
subjected  to  a  very  large  initial  disturbance,  which  can  to  some 
extent  be  removed  by  the  presence  in  the  liquid  of  a  large  quantity 
of  added  mercurous  chloride.  The  initial  addition  of  hydrochloi'ic 
acid  to  the  reacting  solutions  results  in  a  disturbance  of  the  reaction, 
which  is  at  first  much  retarded. 

If  the  mercuric  chloride  and  phosphorous  acid  are  not  employed  in 
the  proportions  indicated  by  the  above  equation,  but  are  taken  either 
in  molecular  proportions  or  in  the  ratio  411gCl2  :  H3PO..,  the  x-eaction 
may  be  regarded  equally  well  as  of  the  second  or  third  order. 

T.  H.  P. 

Equilibrium  between  Maltose  and  Dextrose.  C^sar  Pomeranz 
{Monalsh.,  1902,  23,  750 — 753). — The  author  applies  the  mass  law  to 
the  case  of  the  reversible  hydrolysis  of  maltose  by  malta.se,  studied 
by  Croft  Hill  (Trans.,  1898,  73,  634),  and  shows  that,  as  required,  the 
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(concentration    dextrose)2/concentration  maltose    is   approximately    a 
constant.  E.  F.  A, 

Catalysis  and  Catalysers.  MaxBodenstein  (Chem.  Zeit.,  1902, 
26,  1075 — 1079). — The  author  reviews  the  various  suggestions  which 
have  been  brought  forward  to  explain  catalysis.  A  catalyser  is  a 
substance  which  accelerates  a  reaction  by  its  presence,  but  it  cannot 
introduce  a  reaction  which  is  not  already  taking  place,  and  it  cannot 
disturb  an  equilibrium.  Liebig's  theory  is  discussed  ;  although  it  is 
not  contrary  to  the  laws  of  thermodynamics,  it  offers  no  advantage. 
The  explanation  which  assumes  the  formation  of  intermediary  pro- 
ducts is  also  discussed  ;  this  is  a  plausible  explanation,  but  because 
the  catalyser  is  able  to  enter  into  reaction  with  one  of  the  reacting 
substances  under  special  conditions,  the  conclusion  must  not  at  once 
be  drawn  that  this  offers  a  satisfactory  explanation  of  the  acceleration 
by  the  catalyser.  Reference  is  made  to  Euler's  theory  that  all  reactions 
are  ionic  and  the  acceleration  is  due  to  the  catalyser  causing  an 
increased  ionisation.  The  several  theories  may  fit  various  cases  of 
catalysis,  and  it  is  highly  improbable  that  one  theory  will  be  sufficient 
to  cover  the  various  groups  of  catalytic  phenomena. 

The  advantage  of  catalysers  for  industrial  processes  is  pointed  out. 

J.  McC. 

Catalysis  of  Salts  of  Peracids.  L.  Pissaejewsky  [Zeit.  anorg.  Chem., 
1902,  32,  341 — 346). — The  catalysis  of  the  hydrogen  peroxide  in  solu- 
tions of  sodium  perborate  and  potassium  pervanadates  was  determined 
in  a  conductivity  vessel  with  platinised  platinum  plates.  At  the  same 
time,  the  concentration  of  hydrogen  peroxide  in  the  solutions  was 
determined  by  shaking  out  with  ether.  At  25°,  the  distribution-ratio 
of  hydrogen  peroxide  between  water  and  ether  is  0'0625.  In  i\^/142"5 
solution,  the  salt  KgY502g  is  dissociated  to  such  an  extent  that  1  '7  per 
cent,  of  the  hydrogen  peroxide  is  present  in  the  free  state.  In  Njlb  solu- 
tion, the  salt  KVO4  is  dissociated  to  the  extent  of  5'1  per  cent.,  and 
the  perborate  NaBOg  to  59 '6  per  cent.  Half  of  the  hydrogen  per- 
oxide from  the  salt  KgVgOggis  decomposed  in  the  cell  in  1566  minutes, 
from  the  salt  KVO^  in  618  minutes,  and  from  the  perborate  NaBOg 
in  33  minutes.  The  speed  of  decomposition  by  the  catalyser  decreases 
as  the  concentration  of  free  hydrogen  peroxide  increases. 

J.  McC. 

Molecular  Lowering  of  the  Crystallisation-velocity  by 
the  Addition  of  Foreign  Compounds.  Edgar  von  Pickardt 
[Zeit.  2)hysikal.  Chem.,  1902,  42,  17 — 49). — It  is  shown  that  the  addi- 
tion of  impurities  lowers  the  velocity  of  crystallisation  of  benzo- 
phenone  and  benzoic  anhydride.  The  lowering  is  not  proportional, 
however,  to  the  concentration,  but  to  the  square  root  of  the  concen- 
tration of  the  added  compound  ;  it  is,  however,  independent  of  the 
nature  of  the  compound,  equal  numbers  of  molecules  producing  equal 
lowering.  It  is  clear  that  the  lowering  of  the  velocity  depends  on  the 
original    purity    of    the   compound  ;    thus   if    a   compound    contains 
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originally  1  ytev  cent,  of  impurity  (molecular  concentration),  the 
addition  of  1  per  cent,  will  cause  an  apparent  lowering  of  only 
(  ^/2  -  J\)k,  that  is,  of  about  0*4^.  On  this  account,  it  is  necessary 
either  to  ol)tain  absolutely  pure  compounds  or  to  extrapolate  from 
numerous  results.  The  latter  is  the  only  pr^ictical  method,  and  is 
that  used  by  the  author  ;  the  crystallisation-velocity  of  the  purest 
benzojiheuone  obtainable  was  595  mm.  per  minute,  that  of  the 
absolutely  pure  benzophenone  is  calculated  to  be  61  5  mm.  per 
minute.  The  constant  is  found  to  be  17*1,  so  that  the  material 
employed  contained  0"0137  molecules  of  impurity  per  100  molecules 
of  benzophenone.  Concordant  results  were  obtained  with  twenty-six 
different  compounds,  but  the  addition  of  azobenzene,  diuitrobenzene, 
and  nitiobenzaldehyde  led  to  results  which  indicated  that  condensa- 
tion takes  place  in  these  compounds  in  the  ratio  2:1,  with  nitrotoluene 
the  indicated  condensation  is  3  :  1,  and  for  quinone  4:1.  In  the  case 
of  resorcinol,  dissociation  takes  place,  or  a  reaction  producing  a  doubled 
number  of  molecules.  Experiments  on  the  eifect  of  the  addition  of 
mixtures  proved  the  lowering  to  be  coUigative  and  given  by  the 
formula  L  =  k  ^0^  +  0.2  + .  .  .  .  Analogous  results  were  obtained  in  the 
case  of  benzoic  anhydride,  but  the  constant  is  only  7  85.  It  is 
evident  that  the  determination  of  the  lowering  of  crystallisation- 
velocity  affords  a  means  of  obtaining  the  molecular  weight  of  the 
solute.  L.  M.  J. 

The  Nature  of  the  Metallic  Condition.  Hugo  Erdmann  {Zeit. 
anorg.  Chem.,  1902,  32,  404 — 406). — The  dift'ei-ent  behaviour  of  metals 
and  non-metals  is  supposed  to  be  due  to  the  metals  being  elements 
the  molecules  of  which  consist  of  single  atoms,  whilst  the  molecules 
of  non-metals  consist  of  several  atoms.  An  analogy  is  drawn  be- 
tween Dulong  and  Petit's  law  and  Avogadro's.  The  reactivity  of  the 
metals  is  attributed  to  their  monoatomicity.  J.  McC. 

Negative  Nature  of  Unsaturated  Radicles.  Daniel  "Vorlander 
{Ber.,  1902,  35,  4142— 4146).  — Controversial  in  reply  to  Ilenrich  (this 
vol.,  ii,  16).  T.  M.  L. 

Influence  of  Bridge-linking  on  Asymmetry.  Zdenico  H. 
Skralp  {Ber.,  1902,  35,  3981 — 3984). — As  a  result  of  the  study  of 
models  of  cyclic  compounds  having  a  bridge  linking  and  one  or  more 
asymmetric  carbon  atoms,  it  is  seen  that  when  the  bridge  joins  two 
asymmetric  carbon  atoms,  the  number  of  possible  steroisomerides  is  only 
half  what  is  generally  the  case.  This  holds  whatever  be  the  number 
of  atoms  in  the  'bridge'  or  the  position  of  the  two  asymmetric 
carbon  atoms  relatively  to  each  other. 

Tliis  fact  is  very  well  illustrated  in  the  case  of  Bredt's  formula  for 
camphor;  here  the  'bridge'  joins  the  two  asymmetric  carbon  atoms 
and  only  two  stereoisomerides  are  possible.  In  the  case  of  Koenigs* 
cinchonine  formula,  the  bridge  docs  not  join  any  two  of  the  three 
asymmetric  caibon  atoms  present  ;  consf  qucntly  eight  stereoisomerides 
are  possible  (compare  Aschan,  this  vol.,  ii,  2).  K.  J.  P.  O. 
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Stereochemistry  of  Dicyclic  Systems.  Paul  Jacobsen  {£er., 
1902,  35,  3984—3988.  Compare  this  vol.,  ii,  2).— The  view  put 
forward  by  Skraup  (preceding  abstract),  that  the  joining  by  means  of 
a  *  bridge '  of  two  asymmetric  carbon  atoms  in  a  cyclic  compound 
limits  the  number  of  stereoisomerides,  is  criticised.  For  example, 
methylhexahydrophthalic  acid  exists  in  four  forms,  each  of  which 
yields  an  anhydride  ;  these  anhydrides  are  dicyclic  compounds.     Why 

riTT  .pT-l    •CfT OTT 

should    not  therefore   the   dicyclic  ketone,    '  ^       ^   '  ^]^C0, 

exist  in  four  active  forms  1     According  to  Skraup,  there  should  only 
be  two.  K.  J.  P.  0. 

Fourth  Report  of  the  Committee  [of  the  German  Chemical 
Society]  on  Atomic  Weights.  Hans  Landolt,  Wilhelm  Ostwald, 
and  Karl  Seubert  {£er.,  1902,  35,  4028 — 4030.  Compare  Abstr., 
1899,  ii,  86;  1900,  ii,  533;  1902,  ii,  129).— A  limited  international 
committee  (F.  W.  Clarke,  T.  E.  Thorpe,  and  K.  Seubert)  has  been 
appointed  to  consider  the  preparation  and  issue  of  tables  of  the 
correct  atomic  weights.  K.  J.  P.  O. 
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Atmospheric  Hydrogen.  Anatole  Leduc  {Compt.  rend.,  1902, 
135,  860—861.  Compare  Rayleigh,  Abstr.,  1901,  ii,  141,  and  1902, 
ii,  391  ;  Gautier,  Abstr.,  1900,  ii,  538). — The  amount  of  oxygen  in 
the  air,  determined  directly,  should  agree  with  that  calculated  from 
the  density  of  oxygen  and  atmospheric  "  nitrogen  "  if  Dalton's  law 
of  partial  pressure  holds  and  if  the  air  contains  no  such  gas  as 
hydrogen,  which  would  affect  the  value  of  the  density  of  the  ''nitrogen" 
prepared  by  means  of  copper.  The  quantities  of  oxygen  found  were 
23'18  to  23'23  per  cent.,  whereas  that  calculated  was  23*22  per  cent. 
But  Gautier  found  0'02  per  cent,  of  hydrogen,  which  would  lead  to 
23*36  per  cent,  of  oxygen  by  calculation.  If,  on  the  other  hand, 
Kayleigh's  value  for  hydrogen,  0*006  per  cent.,  be  taken,  the  calcu- 
lated percentage  of  oxygen  is  23*23,  which  agrees  closely  with  that 
found.  K.  J.  P.  0. 

Preparation  of  Pure  Hydrogen.  Maurice  VfezES  and  J. 
Labatut  {Zeit.  anorg.  Chem.,  1902,  32,  464— 468).— The  authors 
describe  a  form  of  apparatus  suitable  for  the  production  of  pure 
hydrogen  by  the  electrolysis  of  30  per  cent,  sodium  hydroxide  solution 
with  nickel  plate  electrodes  ;  about  20  c.c.  of  hydrogen  are  produced 
per  minute  and  can  be  dx-awn  off  for  use  at  practically  constant 
pressure.     An  E.M.F.  of  110  volts  should  be  used.  J.  McC. 
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Purification  of  Waters  containing  Silica  and  Magnesia. 
Orazio  Rebuffat  {Gazzetta,  1902,  32,  ii,  173 — 178). — From  the  re- 
sults of  a  number  of  experiments  on  the  treatment  of  waters  contain- 
ing silica  and  magnesia,  the  author  draws  the  following  conclusions  : 
(1)  in  water  in  which  silica,  magnesia,  and  chlorine  are  present,  only 
a  small  proportion  of  the  magnesia  is  precipitated  when  the  hydrogen 
carbonates  are  decomposed,  either  by  boiling  or  by  treatment  with 
calcium  hydroxide  in  the  cold.  Total  precipitation  of  the  magnesium 
can  only  be  effected  by  means  of  lime.  (2)  The  precipitation  of  the 
silica  only  takes  place  after  the  complete  removal  of  the  magnesia,  and 
such  precipitation  is  only  complete  in  presence  of  a  certain  amount 
of  free  lime  in  the  liquid  and  is  probably  preceded  by  the  total  separa- 
tion of  the  carbon  dioxide.  (3)  The  treatment  of  such  waters  for 
complete  purification  should  be  carried  out  in  two  phases.  In  the 
first,  the  water  is  treated  in  the  cold  with  an  excess  of  lime,  and  in 
the  second  the  resulting  liquid  is  acted  on  either  with  sodium  carbonate 
or,  more  economically,  with  a  quantity  of  carbon  dioxide  justsuflBcient 
to  precipitate  the  excess  of  lime  present. 

Attention  is  called  to  a  source  of  error  existing  in  the  estimation  of 
the  solid  matter  present  in  a  water  containing  appreciable  quantities 
of  silica.  The  hydrated  silica  does  not  give  up  the  main  portion  of 
its  water  at  temperatures  lower  than  ISO"^.  If,  however,  the  residue 
from  the  evaporation  of  the  water  is  dried  at  this  temperature,  there 
can  be  no  doubt  that  a  smaller  eri'or  in  the  opjiosite  direction  is  caused 
by  the  evolution  of  carbon  dioxide  brought  a,bout  by  the  action  of  the 
silica  on  the  carbonates  present.  T.  H.  P. 

Chlorine  Evolution  Apparatus  and  an  Apparatus  for  the 
Electrolysis  of  Hydrochloric  Acid  for  Lecture  Purposes. 
Erwin  Rupr  {Zeit.  anorg.  Chem.,  1902,  32,  359— 361).— For  the  pre- 
paration of  chlorine,  the  pyrolusite  is  placed  in  a  flask  provided  with 
a  giound-in  stopper  carrying  a  funnel  and  a  delivery  tube.  The  gas 
is  washed  in  a  wash-b  jttle  fitted  on  the  stand  bearing  the  flask. 

In  order  to  save  the  time  used  to  saturate  the  liquid  with  chlorine 
in  the  electrolysis  of  hydrochloric  acid,  the  author  has  devised  the 
foUoiving  apparatus.  Tlie  carbon  electrodes  are  placed  in  an  H-tube, 
the  upper  ends  of  which  are  attached  to  the  tops  of  the  ordinary 
U-tubes  near  the  stopcocks.  The  H-tube  is  filled  with  a  mixture  of 
equal  parts  of  concentrated  hydrochloric  acid  and  water,  and  the 
reservoir  and  limbs  of  the  U-tube  with  saturated  sodium  chloride 
solution.     An  E.M.F.  of  6 — 8  volts  is  used  for  the  electrolysis. 

J.  McC. 

Oxidation  by  Electrolytically  Separated  Fluorine.  Frederick 
\V.  Skirrow  {Zeit.  anorg.  Chem.,  1902,  33,  25 — 30). — If  anoxidi.sable 
substance  is  present  in  a  solution  in  which  anodic  oxygen  is  evolved, 
the  oxidising  action  of  the  oxygen  depends  on  the  potential.  The 
oxidi.sing  action  would  therefore  apparently  proceed  furthest  by 
the  secondary  action  of  fluorine  ions.  Comparative  experiments 
were  made  on  the  oxidation  of  various  substances  by  electi'O- 
lysis   of    solutions  in  hydrofluoric  acid  and  sulphuric  acid.     Chrom- 
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ium  salts  and  manganese  salts  are  oxidised  to  a  greater  extent 
in  the  hydrofluoric  acid  solution.  In  the  case  of  the  manganese, 
there  is  a  primary  formation  of  manganese  teti\a fluoride,  which  is 
then  oxidised  to  permanganate.  In  hydrofluoric  acid  solution,  when 
a  cobalt  salt  is  electrolysed,  the  peroxide  Co.,0.,  is  formed,  but  in 
sulphuric  acid  solution  theie  is  no  such  formation.  When  a  cui'- 
rent  of  carbon  dioxide  is  passed  into  a  cooled  hydrofluoric  acid 
solution  and  electrolysed,  no  trace  of  percarbonic  acid  is  formed. 
This  favours  the  view  of  Constam  and  Hansen  that  peroarbouic 
acid  is  formed  on  the  discharge  of  two  HCO3'  ions. 

Benzene  and  naphthalene  are  oxidised  by  electrolysis  much  more 
quickly  in  hydrofluoric  acid  solution  than  in  sulphuric  acid  solution. 

J.  McC. 

Impurities  of  Compressed  Oxygen,  and  the  Part  played  by 
them  in  Combustions  in  the  Calorimetric  Bomb.  Marcellin 
Berthelot  {Compt.  rend.,  1902,  135,  821 — 824). — The  presence  of 
moisture  in  the  oxygen  used  for  experiments  with  the  calorimetric 
bomb  is  not  a  disadvantage,  nor  is  that  of  carbon  dioxide,  at  least,  in 
small  quantities.  Owing  to  the  formation  of  nitric  acid  when  nitrogen 
is  present,  a  correction  has  to  be  used  if  the  oxygen  contains  this  gas 
as  an  impurity.  It  is  essential,  however,  that  h^'drogen  and  combust- 
ible vapours  should  be  absent.  As  the  pumps  employed  for  compi'es- 
sing  the  oxygen  are  of  necessity  lubricated  with  grease,  &c.,  the 
oxygen,  before  introduction  into  the  bomb,  must  be  freed  from  com- 
bustible matter  by  passage  through  a  red  hot  copper  tube.  Commercial 
compressed  oxygen,  which  is  now  largely  obtained  by  the  electrolysis  of 
water,  is  found  to  contain  only  a  small  amount  of  hydrogen  ;  by  means 
of  a  special  experiment,  the  correction  necessary  for  this  can.  be  deter- 
mined and  then  applied  to  the  different  experiments  made  with  that 
cylinder  of  oxygen.  It  appears  generally  to  amount  to  about  17  cal. 
per  eight  litres  of  oxygen.  The  quantity  of  carbon  dioxide  is  always 
so  small  as  to  be  negligible.  K.  J.  P.  0. 

Analysis  of  Nine  Specimens  of  Air  collected  from  the 
Galleries  of  a  Coal  Mine.  Nestor  Grehant  {Compt.  rend.,  1902, 
135,  726 — 728). — The  samples  were  taken  from  different  jijalleries  in 
the  mornings  from  October  15th  to  October  23rd,  1902.  The  quanti- 
ties of  carbon  dioxide  varied  from  1 — I'B,  of  oxygen  from  16'1 — IB'O, 
and  of  methane  from  3 '5 — 7*5  per  cent.  J.  McC. 

Preparation  of  Sulphur  Trioxide  by  means  of  the  Con- 
tact Action  of  Iron  Oxide.  Georg  Lunge  and  G.  P.  Pollitt 
{Zeit.  angew.  Chem.,  1902,  15,  1105 — 1113). — An  investigation  on  the 
formation  of  sulphur  trioxide  in  the  presence  of  ferric  oxide  has 
been  made  as  regards  the  influence  of  (1)  dilution  of  the  gases  with 
air  j  (2)  moisture;  (3)  temperature  ;  (4)  the  presence  of  various  sub- 
stances ;  (5)  the  influence  of  quantity  of  contact  substance  necessary 
for  the  combination  of  the  gases.  The  production  of  sulphur 
trioxide  is  equally  good  whether  the  gas  contains  2  or  12  per 
cent,    of  sulphur  dioxide.     The   mixture   must    be  thoroughly  dried 
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with  sulphuric  acid.  The  origin  of  the  ferric  oxide  is  of  great  import- 
ance ;  ferric  oxide  prepared  from  the  hydroxide  is  by  far  the  most 
active.  Admixture  of  copper  oxide  is  favourable  to  the  formation  of 
sulphur  trioxide.  The  presence  of  arsenic,  especially  at  high  tempera- 
tures (above  700'),  increases  the  activity  by  more  than  60  per  cent.  ; 
arsenic  is  also  favourable  when  the  iron  oxide  contains  copper.  With 
pure  fertic  oxide  tliere  is  very  little  combination  below  600°,  and 
further,  the  action  begins  to  fall  off  above  620°,  but  remains  at  a 
fairly  high  value  until  750'.  Wlien  no  marked  fall  occurs  above  620°, 
it  is  probably  due  to  the  presence  of  arsenic,  K.  J.  P.  O. 

Theory  of  the  Lead  Chamber  Process.  Ernst  Haagn  [ZeAt. 
amjew.  Chem.,  1902,  15,  11:35—1138.  Compare  Abstr.,  1902,  ii,  604). 
— Theoretical  considerations  are  brought  forward  which  are  in 
opposition  to  the  views  of  Riedel  (Abstr.,  1902,  ii,  450.  Compare  also 
Lunge,  ibid.,  ii,  605).  K.  J.  P.  O. 

Compounds  of  Sulphur  and  Tellurium.  Alexander  Gutbter 
and  F.  Flury  {Zeit.  anorg.  Chem.,  1902,  32,  272— 291).— The  authors 
have  investigated  the  action  of  hydrogen  sulphide  on  various  solutions 
containing  tellurium  in  the  hope  of  isolating  any  impurity  which 
may  be  contained  in  the  tellurium.  By  the  action  of  hydrogen  sul- 
phide on  an  aqueous  solution  of  telluric  acid,  a  precipitate  is  obtained 
containing  tellurium  and  sulphur  in  the  proportion  Te  :  S3  ;  at  the 
same  time,  some  of  the  telluric  acid  is  reduced  to  tellurous  acid.  No 
evidence  could  be  obtained  of  the  formation  of  thioxytelluric  acid. 
Witli  alkaline  solutions  of  telluric  acid,  hydrogen  sulphide  gives  a 
substance,  the  composition  of  which  is  approximately  represented  by 
Na.,TeS3,2H,S. 

When  hydrogen  sulphide  is  passed  through  a  solution  of  tellurous 
acid,  a  brownish-black  precipitate  is  obtained  containing  tellurium  and 
sulphur  in  the  proportion  Te  :  S.,.  Becker  has  shown  that  all  but 
369  percent,  of  the  sulphur  can  be  extracted  from  this;  using  a 
more  perfect  extraction  method,  the  authors  have  been  able  to  reduce 
the  percentage  of  sulphur  to  1*18.  When  the  substance  is  heated,  the 
sulphur  volatilises,  and  the  authors  conclude  that  it  is  not  a  definite 
chemical  compound.  On  first  passing  the  hydrogen  sulphide  through 
the  tellurous  acid  solution,  a  red  substance  is  obtained  which  might  be 
the  normal  unstable  disulphide,  TeS.,,  but  the  suggestion  is  made 
that  it  is  more  probaVjly  thiotellurous  acid,  H./reS.^  or  H2TeS3,2HoS. 

An  addendum  contains  a  reply  to  Brauner  i^Zeit.  anorg.  Chem.^ 
1002,32,378).  J.  McC. 

Colloidal  Sulphides.  Alexander  Gutbier  {Zeit.  anorg.  Chem., 
1902,  32,  292— 294).— When  a  small  amount  of  hydrogen  sulphide  is 
passed  through  a  solution  of  tellurous  acid,  a  pseudo-solution  of  tel- 
lurium disulphide  is  formed.  It  is  a  transparent  liquid  which  has 
a  blue  fluorescence.  After  dialysis,  the  pure  solution  keeps  well.  By 
freezing,  a  solid  hydrosol  is  obtained.  In  the  same  way,  from  a  dilute 
solution  of  telluric  acid,  a  pseudo-solution  of  tellurium  trisulphide  is 
formed  ;  by  transmitted  light,  it  shows  a  steel-blue  to  violet  colour, 
A   pseudo-solution    of   selenium    disulphide   is    obtained    by    passing 
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hydrogen  sulphide  through  an  aqueous  solution  of  selenium  dioxide  ; 
the  solution  has  a  yellowish-green  fluorescenoe  and  is  only  slowly  pre- 
cipitated by  electrolytes.  J.  McC. 

Boiling  Point,  Freezing  Point,  and  Vapour  Tension  of  Pure 
Nitrogen  at  Low  Pressures.  Karl  T.  Fischer  and  Heinrich  Alt 
{Silzungsher.  K.Akad.  Miinchen,  1902,  113  —  151). — For  details  of  the 
preparation  and  manipulation  of  the  material,  reference  must  be  made 
to  the  original. 

The  following  constants  for  liquid  nitrogen,  containing  not  more 
than  03  per  cent,  of  impurity,  have  been  found  :  b.  p.  76"87°  abs. 
under  715  mm.  pressure  ;  77*37°  abs.  under  760  mm.  pressure ;  freez- 
ing point  62'52°  abs.,  the  melting  pressure  being  86  +  4  mm.  These 
values  are  based  on  the  use  of  a  constant  volume  hydrogen  thermo- 
meter, and  the  absolute  zero  has  been  taken  as  -  273*0 1°.  The  vapoiir 
tension  of  liquid  nitrogen  has  been  determined  between  its  boiling  and 
freezing  points,  and  it  is  found  that  Ramsay  and  Young's  rule  as  to 
the  ratio  of  the  boiling  points  of  two  substances  is  applicable  to  the 
case  of  water  and  liquid  nitrogen.  The  ratio  of  the  reduced  pressures 
for  oxygen  and  nitrogen  at  corresponding  temperatures  is  nearly  con- 
stant, but  the  ratio  is  not  constant  when  water  and  liquid  nitrogen 
are  compared. 

The  value  of  dji/ilT  being  known  from  the  authors'  work,  the  heat  of 
vaporisation  may  be  calculated  with  the  help  of  Dewar's  value  for  the 
specific  volume  of  saturated  nitrogen  vapour  (Dewar,  Abstr.,  1902, 
ii,  304),  and  is  found  to  be  48*9  cal.  at  the  boiling  point  under  760  mm. 
pressure. 

Hence,  by  van't  Hoff's  formula,  the  molecular  elevation  of  the 
boiling  point  of  liquid  nitrogen  may  be  calculated  ;  from  this  mole- 
cular elevation,  the  effect  of  oxygen  in  raising  the  boiling  point  of 
nitrogen  can  be  predicted  in  very  close  agreement  with  experiment. 

J.  C.  P. 

Freezing  and  Melting  Pressure  of  Nitrogen.  Karl  T.  Fischer 
and  Heinrich  Alt  {Sitzungsber.  K.  Akad.  Munchen,  1902,  209—215. 
Compare  the  previous  abstract). — In  the  earlier  investigation,  there 
was  considerable  variation  in  the  values  obtained  for  the  melting 
pressure  of  nitrogen,  and  this  is  now  attributed  to  the  presence  of  a 
little  oxygen  ;  it  is  estimated  that  1  per  cent,  of  oxygen  lowers  the 
freezing  pressure  by  8 — 10  mm.  Fuller  investigation  gives  90*0  +  0*3 
mm.  as  the  mean  value  of  the  melting  and  freezing  pressm^es  of  pui-e 
nitrogen.  J.  C.  P. 

Aqueous  Ammonia  Solution.  C.  Frenzel  (Zeit.  anwg.  Chem., 
1902,  32,  319 — 340). — The  author  recapitulates  the  various  reasons 
for  believing  that  in  an  aqueous  solution  of  ammonia  very  little  of  the 
ammonia  combines  with  water  to  form  a  hydroxide  which  is  practically 
completely  ionised.  The  distribution-ratio,  the  thermochemistry,  and 
the  non-hydroly.sis  of  the  salts  are  in  favour  of  this  view.  The  author 
has  shown  (Abstr.,  1900,  ii,  474)  that  in  liquid  ammonia  the  ions  NH/ 
are  present,  and  it  is   probable  that  such  exist  also  in  the  aqueous 
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solution  ;  this  is  deduced  from  the  action  of  ammonia  solution  on 
ethylene  oxide  and  from  the  formation  of  amino-mercury  compounds. 
Attempts  were  made  to  ascertain  the  discharge  potential  of  these 
ions  by  determining  the  decomposition  curve.  This,  however,  probably 
occurs  at  a  part  of  the  curve  which  cannot  be   found   experimentally. 

From  a  consideration  of  the  double  nature  (acidic  and  basic)  and 
from  the  comparison  with  organic  nitrogen  compounds  (particularly 
diazo-compounds),  the  author  is  led  to  assume  that  in  aqueous  solution 
most  of  the  ammonia  is  uncombined  with  water. 

On  electrolysing  a  solution  of  ammonia,  nitrogen  is  evolved  at  the 
anode.  This  is  due  to  a  secondary  process,  oxidation  by  the  anodic 
oxygen.  When  ammonium  salt  solutions  are  electrolysed,  nitrogen  i-< 
only  formed  if  a  high  voltage  be  used,  but  even  a  low  voltage  gives 
nitrogen  if  free  ammonia  be  present  in  the  solution  ;  consequently  it 
is  not  NH^  ions  which  are  easily  oxidised.  These  facts  support  the 
view  that  the  greater  part  of  the  ammonia  does  not  combine  with  the 
water  and  it  is  the  NH3  molecules  which  are  oxidised.  J.  McO. 

Orthonitric  Acid  and  the  Compounds  obtained  from  it  by 
Elimination  of  Water.  Hugo  Erdmann  [Zeit.  anorg.  Chen.,  1902, 
32,  431 — 436).  —  Oi'tltonitric  acid,  N(0H)5,  crystallises  in  long  needles 
which  melt  at  -35°;  it  is  quite  stable  below  —15"  and  boils  with 
dissociation  at  40 — 40"5°  under  13  mm.  pressure.  Octobasic  niti'ic  acid, 
0[X(OH)^].i,  crystallises  in  prisms  and  melts  at  —  39°.  Tribasic  nitric 
acid,  OIX(0H)o,  forms  rhombic  crystals  which  melt  at  -  34°.  Tetrabasic 
nitric  acid,  0[NO(OH)2].2,  forms  small  crystals  which  melt  at  —652°; 
it  boils  at  48'^  under  a  pressure  of  15  mm.  Ordinary  nitric  acid  does 
not  crystallise  readily  ;  it  melts  at  -42°  and  boils  at  21*5°  under  a 
pressure  of  24  mm.  J.  McC 

Yellow  Arsenic.  Hugo  Ekdmann  and  Max  vont  Unruii  {Zeit. 
anorg.  Chem.,  1902,  32,  437 — 452). — Arsenic  was  distilled  in  an 
aluminium  tube  in  a  current  of  carbon  dioxide.  This  tube  passed 
directly  into  a  side-tube  of  a  U-tube  with  a  bulb  on  the  opposite  limb. 
A  rapid  current  of  cooled  carbon  dioxide  played  on  to  the  distilled 
substance  just  as  it  emerged  from  the  hot  tube.  By  this  sudden 
cooling,  the  arsenic  is  deposited  in  the  yellow  modification,  which 
was  at  once  dissolved  in  carbon  disulpbide  in  the  U-tube,  sur- 
rounded by  ice-water.  The  yellow  modification  of  the  arsenic  can  be 
obtained  fi-om  the  solution  either  by  evaporation  of  the  carbon 
disulphide  or  by  cooling  to  -  70°,  when  most  of  it  separates  fi'om 
solution.  The  solid,  yellow  arsenic  is  extremely  sensitive  to  all  forms 
of  light.  It  can  be  preserved  for  some  time  by  keeping  it  at  a  tem- 
perature below  -60°  and  away  from  the  light.  Even  at  very  low 
temperature,  it  is  quickly  turned  black  by  the  action  of  light.  The 
following  amounts  of  yellow  arsenic  are  soluble  in  100  c.c.  of  carbon 
disulphide  at  the  temperatures  given  :  at  46^,  11  grams;  at  18 — 20°, 
7-5— 80  grams;  at  12°,  5-5— 60  grams;  at  0°,  3-8— 4-0  grams;  at 
-  15°,  2-0— 2-5  grams  ;  and  at  -60°,  0-8— 1-0  gram.  It  is  less  solu- 
ble in  benzene  and  still  less  in  ethyl  acetate. 

There  is  no   tendency   for  the  dissolved   yellow  arsenic  to  change 
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into  the  metallic  modification,  but  the  solution  slowly  deposits  a 
reddish-brown  modification  on  standing.  This  reddish-browa  variety 
is  not  changed  into  the  metallic  form  by  the  action  of  light. 

The  molecular  weight  of  the  yellow  arsenic,  determined  from  the 
rise  of  boiling  point  of  carbon  disulphide,  corresponds  with  the 
foimula  As^.  J.  McC 

The  Constitution  of  Arsenious  Oxide.  Hugo  Erdmann  {Zeit. 
anorg.  Chem.,  1902,  32,  453 — 455). — When  arsenious  oxide  is  reduced 
with  zinc  dust  in  presence  of  carbon  disulphide,  a  certain  amount  of 
the  yellow  modification  of  arsenic  is' formed.  This  leads  the  author 
to  assume  that  these  have  similar  constitutions,  and  those  proposed 
are  : 

/0\ 
OlAs — AsIO  AsIAs 


O.As — As.O  As. As 


J.  McC. 


Action  of  Hydrogen  Sulphide  on  Arsenious  Oxide  in 
Aqueous  Solution.  Friedrich  VV.  Kuster  and  Georg  Dahmer 
{Zeit.  anorg.  Chem.,  1902,  33,  105 — 107). — The  quantity  of  hydrogen 
sulphide  absorbed  by  a  0"5638iV  solution  of  arsenious  oxide  was 
determined  and  corresponds  within  the  experimental  error  with  the 
quantity  requisite  for  the  formation  of  arsenious  sulphide  and  that 
dissolved  by  the  water  present. 

In  another  cise,  a  solution  of  arsenious  oxide  was  saturated  with 
hydrogen  sulphide,  and  a  current  of  oxygen  was  passed  through  it 
until  no  more  hydrogen  sulphide  was  removed  ;  on  acidifying  with 
hydrochloric  acid,  the  arsenic  was  completely  precipitated  as  trisul- 
phide.  These  experiments  prove  that,  although  no  precipitation 
takes  place,  the  arsenic  is  quantitatively  transformed  into  trisulphide, 
which  remains  dissolved  in  the  colloidal  state.  J.  McC. 

Some  Constants  of  Carbon  Disulphide.  Max  vox  Unruh 
{Zeit.  anorg.  Chem.,  1902,  32,  407 — 412). — The  carbon  disulphide  was 
purified  by  shaking  with  mercury  and  porous  calcium  chloi'ide  and 
distilling  in  the  dark.  The  boiling  point  varies  regularly  with  the 
pressure  between  740  and  760  mm.  For  an  increase  of  pi'essure  of 
1  mm.  of  mercury,  the  boiling  point  rises  by  0'04144°.  The  sp.  gr. 
of  carbon  disulphide  near  the  boiling  point  varies  very  appreciably 
with  the  temperature  and  pi-essui-e.  The  following  results  have  been 
found  (the  sp.  gr.  is  referred  to  water  at  4°) : 


Pressure  in  mm. 

of  mercury. 

Temperature. 

Sp.  gr. 

756-6 

46-10° 

1-22161 

758-0 

46-16 

1-22115 

7600 

46-25 

1-22093 
J, 

McC, 
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Electrolysis  of  Fused  Sodium  and  Potassium  Hydroxides. 
Max  le  Blanc  and  Johannes  Erode  {Zeit.  Eleldroclmn  ,  1902,  8, 
817 — 822). — Two  decomposition  points  are  ob.served  when  fused 
potassium  hydroxide  is  electrolysed.  The  first,"  at  12  volts,  corre- 
sponds with  the  decomposition  of  the  dissolved  water,  the  second,  at 
2-1  volts,  corresponds  with  the  liberation  of  potassium.  These  points 
are  almost  the  same  as  those  observed  with  sodium  hydroxide  (this 
vol.,  ii,  18).  The  main  differences  are  that  potassium  hydroxide 
retains  more  water  than  sodium  hydroxide  and  also  absorbs  oxygen 
much  more  readily,  consequently  oxygen  is  not  evolved  at  the  anode 
with  small  current  densities.  The  nickel  electrodes  used  are  hardly 
acted  on,  although  the  cathode  loses  a  little  weight  when  very  high 
current  densities  are  used.  Fresh  potassium  hydroxide,  containing 
water,  fused  at  260°,  and  electrolysed,  gives  somewhat  less  than  the 
theoretical  quantity  of  hydrogen  and  considerably  less  than  the  theo- 
retical quantity  of  oxygen  ;  in  fact,  with  small  current  densities,  none 
at  all.  A  comparison  of  sodium  and  potassium  hydroxides,  fused  and 
electrolysed  under  identical  conditions,  shows  that  the  latter  permits 
considerable  currents  to  pass  at  very  low  F.JLF.'s. 

These  facts  show  that  potassium  hydroxide  absorbs  oxygen  (form- 
ing peroxide)  much  more  readily  than  sodium  hydroxide,  and  is  there- 
fore, in  presence  of  air,  a  stronger  oxidising  agent.  That  this  con- 
clusion is  not  in  accordance  with  the  observed  behaviour  of  the 
substances  with  organic  compounds  may  be  due  to  the  larger  quantity 
of  water  contained  in  the  potassium  compound.  Owing  to  the  greater 
oxidising  power,  the  authors  failed  to  obtain  metallic  potassium  by 
electrolysis  of  the  fused  hydroxide.  T.  E. 

Synthesis  of  Anhydrous  Hyposulphites  of  the  Alkalis  and 
Alkaline  Earths.  Henry  Moissan  (Compt.  rend.,  1902,  135, 
6-17 — GD-i). — Schiitzenberger  {Coinpt.  rend.,  1869,  69,  196)  assigned  to 
the  crystalline  sodium  hyposulphite  prepared  by  him  the  formula 
KaHS0.„H20.  Bernthsen  (Abstr.,  1881,  508)  came  to  the  conclusion, 
on  the  other  hand,  that  the  correct  formula  was  XaSO^,  or  rather 
N;i.,S.,0^,  a  result  confirmed  by  ISTabl's  analysis  of  the  zinc  salt  (Abstr., 
1900,  ii,  13).  In  order  to  throw  further  light  on  the  composition 
of  these  salts,  their  formation  by  the  action  of  sulphur  dioxide  on  the 
hydrides  of  metals  has  been  investigated.  At  —74°,  liquid  sulphur 
dioxide  does  not  act  on  potassium  hydride,  but  at  -  40°  a  violent 
reaction  o  curs.  When  sulphur  dioxide,  under  reduced  pi'essure  or 
diluted  with  its  own  volume  of  hydrogen,  is  very  slowly  led  over 
pota.ssium  hydride  at  the  ordinai-y  temperature,  the  latter  is  converted 
in  the  course  of  50 — 60  hours  into  a  colourless  salt,  which  can  be 
crystallised  from  water,  free  from  o.xygen,  in  slender,  transparent 
neelles.  Analyses  indicated  the  formula  K.,S^O^  rather  than  the 
formula  KHSO., ;  further,  an  experiment  carried  out  in  such  a  manner 
that  the  hydrogen  evolved  when  sulphur  dioxide  was  led  over  a  known 
weight  of  potassium  hydride  could  be  measured,  showed  that  the 
reaction  is  represented  by  the  equation  2802-f  2KH  =  K^S.,©^  +  H.^. 
This  .oalt  reduces  ammoniacal  copper  sulphate  to  copper  and  copper 
hydride;  it  decolorises  indigo  and   permanganate,  reduces  mercuric 
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chloride  to  mercurous  chloride  and  metallic  mercury,  liberates  the  metals 
immediately  from  silver  nitrate  and  gold  and  platinic  chlorides, 
and  absorbs  oxygen  rapidly  from  the  air ;  with  hydrochloric  acid, 
the  liquid  becomes  yellow  and  deposits  sulphur.  Sodium  hypo- 
sulphite is  prepared  in  a  similar  manner  from  sodium  hydride  and 
sulphur  dioxide  ;  it  crystallises  from  water  in  prisms  of  the  formula 
!N'a2S204,2H20.  Lithium  hyposuljjhite  is  only  formed  very  slowly  by 
this  reaction  at  the  ordinary  temperature ;  at  50°,  lithium  sulphide  is 
formed  at  the  same  time.  Calcium  hydride  reacts  very  slowly  with 
sulphur  dioxide  under  the  ordinary  pressure,  and  is  only  completely  con- 
verted into  the  hyposulphite  under  a  higher  pressure  of  900  mm. 
Strontium  hyposulphite  is  obtained  by  heating  the  hydride  at  70°  in 
a  current  of  sulphur  dioxide  under  pressure.  K.  J.  P.  O. 

Colloidal  Silver.  II.  Franz  Kuspert  {Ber.,  1902,  35,  4066—4070. 
Compare  Abstr.,  1902,  ii,  656). — The  results  of  a  series  of  experiments 
are  given  which  illustrate  the  influence  of  light  and  temperature  on 
the  colour  of  colloidal  silver  solutions,  obtained  by  treating  solutions 
of  silver  nitrate  with  formaldehyde  in  the  presence  of  sodium  silicate 
{loc.  cit.).  K.  J.  P.  0. 

Colloidal  Silver  and  Gold.  Franz  Kuspert  {Ber.,  1902,  35, 
4070 — 4071.  Compai'e  preceding  abstract). — A  concentrated  solution 
of  colloidal  silver  can  be  obtained  by  dissolving  in  water  the  jelly 
prepared  by  adding  formaldehyde  to  a  solution  of  silver  nitrate  and 
then  concentrating  the  solution  on  the  water-bath.  Under  certain 
conditions,  a  colloidal  silver  solution  can  be  obtained  of  a  carmine-red 
colour. 

By  reduction  of  a  solution  of  gold  chloride  with  formaldehyde  at 
100°,  a  deep  red  solution  of  colloidal  gold  was  formed.     K.  J.  P.  O. 

Preparation  of  Metallic  Calcium.  Kurt  Arndt  {Zeit. 
Eleklrochem.,  1902,  8,  861.  Compare  Borchers  and  Stockem,  this  vol.,  ii, 
19). — An  iron  crucible  is  lined  with  fire-clay  and  dried,  a  layer  of 
fluorspar  is  placed  on  the  bottom  and  covered  with  calcium  chloride, 
the  cathode  is  an  iron  wire,  the  anode  a  carbon  rod.  The  calcium 
chloride  is  fused  by  forming  an  arc  between  the  anode  and  a  subsidiary 
carbon  rod  held  in  the  hand,  after  which  the  electrolysis  is  carried  on 
with  20 — 25  amperes ;  on  cooling,  beads  of  calcium  containing  99 
per  cent,  of  the  metal  are  found.  T.  E. 

The  Equation  Representing  the  Reducing  Action  of  Calcium 
Carbide.  Fr.  von  Kugelgen  {Zeit.  Elektrochem.,  1902,  8,  781 — 783). 
— The  author  maintains  the  accuracy  of  his  formula  (Abstr.,  1901,  ii, 
448)  against  the  objections  of  Neumann  (this  vol.,  ii,  20).         T.  E. 

Calcium  Thioaluminates  and  the  Decomposition  of  Mari- 
time Structures  made  of  Portland  Cement.  II.  Orazio 
Rebuffat  {Gazzetta,  1902,  32,  ii,  158—168.  Compare  A-bstr.,  1901, 
ii,  385). — The  author  first  criticises  the  views  on  the  decomposition  of 
Portland  and  other  cements  put  forward  by  Maynard  in  1901  before  the 
Buda-Pest  Congress  of  the  International  Association  for  the  Testing 
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of    Materials    of    Construction.     The    various    formulaj    proposed    for 
calcium  thioalumiuate  are  also  considered.  T.  II.  P. 

Barium-AminoniurQ  and  Baramide.  Mentrel  {Compt.  rend., 
1902,  135,  740 — 74'J). — Wiien  ammonia  is  passed  over  cold  barium,  a 
red  solid  is  formed  which  at  -  23'' passes  into  a  blue  liquid,  whilst  at  -  50° 
a  blue  oil  is  obtained  which  is  sparingly  soluble  in  litjuid  ammonia. 
Below  -  15°,  the  compound,  which  can  be  represented  by  the  formula 
Ba(NH3)^,  is  stable,  but  above  this  temperature  it  is  converted  into 
an  amide.  Barium-ammonium  spontaneously  inflames  in  the  air  and 
is  violently  decomposed  by  water.  It  absorbs  oxygen,  giving  a 
mixture  of  barium  dioxide  and  barium  monoxide ;  with  nitric  oxide, 
it  gives  barium  hyponitrite,  and  with  carbon  monoxide  it  gives 
barium  carbonyl,  Ba(C0).2. 

When  ammonia  is  passed  over  barium  heated  at  280°,  baramide, 
Ba(NH.,)o.  is  formed.  When  heated  to  a  higher  temperature,  this 
decomposes  into  the  nitride,  Ba.^N.,,  which,  when  allowed  to  cool  in  an 
atmosphere  of  ammonia,  again  forms  the  amide,  [3Ba(NH,2)2^^Ba3N2  + 
4NH3].     A  similar  balanced  action  takes  place  with  lithamide. 

J.  McC. 

Behaviour  of  Magnesium  Chloride  in  a  Steam  Boiler. 
Walther  Feld  {Chem.  Zeit.,  1902,  26,  1099—1101.  Compare  Ost, 
Abstr.,  1902,  ii,  657). — Experiments  carried  out  in  an  iron  boiler  with 
water  and  with  solutions  of^magnesium  chloride,  magnesium  sulphate, 
and  potassium,  sodium,  and  calcium  chlorides  and  sulphates  show  that 
in  all  cases  hydrogen  is  evolved  when  the  solution  is  boiled.  With 
water  and  the  potassium,  sodium,  and  calcium  salts,  ferric  oxide  was 
deposited,  but,  in  the  presence  of  dissolved  magnesium  salt,  iron  passed 
into  solution  in  the  form  of  a  ferrous  compound.  This  leads  to  the  con- 
clusion that  the  water  is  primarily  decomposed  by  the  iron  and  the 
ferrous  oxide  is  secondarily  dissolved  by  the  solution  of  magnesium  salt 
with  deposition  of  magnesium  hydroxide.  Ost's  statement  that  "  it  is 
only  necessary  to  have  present  a  quantity  of  calcium  carbonate 
sufficient  to  decompose  a  fourth  of  the  magnesium  salts  in  order  to 
prevent  entirely  the  dissolution  of  the  iron  "  is  contested,  and  water 
containing  magnesium  chloride  must  still  be  regarded  as  exercising  a 
deteriorating  influence  on  the  walls  of  a  steam  boiler.  J.  McC. 

Alloys  of  Lead,  Tin,  and  Bismuth.  E.  S.  Shepherd  {J.  Physical 
Chem  ,  1902,  6,  519 — 553). — The  first  part  of  the  paper  contains  an  ex- 
haustive summary  of  the  work  of  previous  observers  on  the  binary  and 
the  ternary  alloys.  The  author's  own  experiments  indicate  that  (1)  tin 
crystallises  pure  from  its  alloy  with  lead  or  bismuth  ;  (2)  that  bismuth 
crystallises  with  as  much  as  4  per  cent,  of  lead  as  a  solid  solution  ;  (3) 
that  lead  crystallises  with  about  5  per  cent,  of  bismuth  as  a  solid  solu- 
tion ;  (4)  that  there  are  no  compounds  between  lead,  bismuth,  and  tin. 
Microscopic  examination  and  etching,  by  electrolysis  in  ammonium  sul- 
phide solution,  confirmed  the  results  obtained  analytically  regarding  the 
existence  of  the  solid  solutions.  In  the  ternary  alloy,  anomalous 
expansion  and  recalescence  occur ;  contraction  begins,  in  the  case  of 
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loose's  alloy,  at  about  43°  and  reaches  its  maximum  at  various  tem- 
peratures;  recalescence  may  occur  at  temperatures  between  52°  and 
59°.  The  source  of  the  contraction  is  the  formation  of  the  solid  solution 
of  lead  and  bismuth  and  occurs  also  in  the  binary  alloys.  The  cause  of 
this  recalescence  is  more  doubtful  and  is  fully  discussed  ;  it  is  probably 
due  to  the  tin,  and  connected  with  the  formation  of  a  denser  allotropic 
form.  L.  M.  J. 

Alloys  of  Copper  and  Magnesium.  Octave  Boudouard  {Compf. 
rend.,  1902,  135,  794—796.  Compare  Abstr.,  1901,  ii,  512  ;  1902,  ii, 
501). — The  melting  points  of  a  series  of  alloys  of  copper  and  mag- 
nesium, containing  from  10  to  90  per  cent,  of  copper,  have  been 
determined.  Three  maxima  (550°,  585°,  and  915°)  and  four  minima 
(475°,  540°,  575°,  and  890°)  were  observed ;  the  three  maxima 
correspond  with  the  three  compounds  CuMgj,  CuMg,  and  CugMg 
respectively.  When  there  is  less  than  80  per  cent,  of  copper  present, 
the  alloy  is  white.  The  alloy  containing  10  per  cent,  of  copper  is 
malleable  ;  as  the  proportion  of  copper  increases,  the  alloy  becomes 
brittle,  and  that  containing  70  per  cent,  is  so  fragile  that  it  can  be 
broken  between  the  fingers.  There  is  a  cloi^e  analogy  between  these 
alloys  and  those  composed  of  copper  and  aluminium.  J.  McC. 

Oxidation  of  Ammoniacal  Cuprous  Oxide.  Julius  Meyer  (Ber., 
1902,35,  3952 — 3957). — The  oxidation  of  ammoniacal  cuprous  oxide 
in  water  containing  dissolved  oxygen  is  perfectly  normal  and 
proceeds  according  to  the  equation  2CU2O +  02  =  4CuO.  The  ab- 
normal results  obtained  by  SchUtzenberger  and  lliesler  [Ber.,  1873,  6, 
678)  were  due  to  the  presence  of  sodium  sulphite,  the  reaction  pro- 
ceeding according  to  the  equation  Cu^O  +  SO2 +  02  =  2CuO  +  SO3. 

Schiitzenberger's  theory  that  half  of  the  oxygen  is  employed  in 
the  production  of  hydrogen  peroxide  is  untenable,  since  hydrogen 
peroxide  cannot  exist  in  the  presence  of  cuprous  compounds. 

J.  J.  S. 

Formation  and  Solubility  Relations  of  Copper  Sodium  Sul- 
phate. Ivan  Koppel  (Zeit.  j^hysikal.  Chem.,  1902,  42,  1 — 16). — It  was 
shown  by  Massol  and  Mald^s  (Abstr.,  1901,  ii,  594)  that  at  temperatures 
somewhat  above  15°  the  composition  of  solutions  of  copper  and  sodium 
sulphates  varies  with  the  relative  quantities  of  the  two  salts,  even 
when  both  are  present  in  excess.  This  remarkable  result  led  the 
author  to  seek  for  a  double  salt  of  copper  and  sodium  sulphate. 
Such  a  salt  would  be  more  stable  at  high  thin  at  low  tempera- 
tures if  it  contained,  as  would  probably  be  the  case,  a  smaller 
quantity  of  water  than  its  components.  Thermometric  experiments 
indicated  a  formation  of  a  double  salt  at  about  17°,  and  the  com- 
position of  the  salt  was  found  to  be  that  represented  by 

Na2SO^,CuSO^,2H20. 
It  crystallises  in  deep  turquoise-blue  microscopic  crystals.     It  evolves 
water  at  160°,  melts  below  a  red  heat  without  decomposition,  but  at 
a  higher  tempex'ature  evolves  sulphur  trioxide.     Dilatometi  ic  observa- 
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tions  indicate  a  transition  temperature  of  16'7".  The  solubility  of 
the  salt  in  water  and  in  solutions  containing  also  i-oilium  or  copper 
sulphate  was  fully  investigated  and  the  solubility  curves  are  given. 
It  is  noted  that  the  salt  appears  to  be  identical  with  the  natural 
copper  sodium  sulphate,  cibhnite  (Abstr.,  1901,  ii,  594).      L.  M.  J. 

Mercury  Oxybromide.     Th.   Fischer  and  H.  von  WARTENBUHa 
{Chem.  Zeit.,  190-2,  26,  9G6— 967,   983— 984).— On   heating   mercuric 
oxide  and   mercuric   bromide   under  pressure  at  200 — 300°,   or   with 
water  at  160°,  two   oxybromides  were   obtained,  4HgO,HgBr2,  sp.  gr, 
8*73,  and  7HgO,'2HgBr.,.     They  are  readily  decomposed   by  acids   and 
alkalis,  and  by  potassium  bromide  are  converted  into  mercury  bromide, 
and    by  aqueous   ammonia  into    oxydimerrui ammonium   bromide,      A 
second  moditication  of  theoxybromide,7HgO,2HgBr.,,is  obtained  by  the 
action  of  potassium  hydrogen  carbonate  on   mercuric   bromide  ;  it  has 
a   sp,    gr,    8'25,  whereas  that  obtained  directly  from   mercuric  oxide 
and  bromide  has   a   sp.  gr,    9'13,      By  the  action  of  alkali   hydroxide 
on  mercuric  bromide,  an   oxyhromkle,   SHgOjHgBr.^,   is  formed   which 
is  not  changed  by  treatment  with  an  alkali  hydroxide.     In   the   pre- 
paration of  hypobromous  acid  from  bromine  and  mercuric  oxide,  there  is 
formed    an    oxybromate,    Hg(Br03)o,HgO,    and    not    the    compound 
HgOjHgBrg,  as  is  generally  stated.     Au   oxijhromide,  4ITgO,HgBr.2,  is 
foi-med  when  a  solution  of  mercuric  bromide  is  left  in  contact  with 
marble    or    magnesite.     It    appears   that   Andre   {Ann.   Cliim.  Phys., 
1884,  [vi],  3,  123)  did  not  wash   the   four  oxybromides  he  obtained 
free  from  mercuric  bromide.  K.  J.  P.  O. 

Aluminium  Chlorosulphate.  Albert  Eecoura  {Covvpt.  rend., 
1902,  135,  736 — 738). — Aluminium  sulphate  solution,  when  treated 
with  concentrated  hydrochloric  acid,  gives  a  crystalline  chlorosulphate, 
A1.S0^C1,6II.,0,  analogous  to  the  chromium  salt  previously  described 
(Abstr.,  1902,  ii,  563).  This  aluminium  salt  at  once  decomposes  in 
water  into  a  mixture  of  sulphate  and  chloride  ;  in  the  solid  condition, 
it  is  not  a  mixture  of  these,  since  its  composition  is  constant;  it  is 
not  produced  by  crystallising  a  mixture  of  the  chloride  and  sulphate, 
and  alcohol  does  not  extract  the  chloride  from  it. 

Ferric  sulphate,  treated  in  the  same  way,  does  not  give  a  chloro- 
sulphate. J.  McC. 

General  Process  for  the  Formation  of  Metallic  Nitrides. 
Antoine  Gu.ntz  {Cornpt.  rend.,  1902,  135,  738 — 740). — By  heating  a 
mixture  of  1  gram  of  lithium  nitride  and  10  grams  of  ferrous  pot- 
assium chloride,  a  violent  reaction  takes  place.  On  washing  the 
product  in  an  atmosphere  of  carbon  dioxide,  pure  ferrous  nitride, 
FegN.,,  is  obtained  as  a  black,  easily  oxidisable  powder  which  is 
soluble  in  dilute  hydrochloric  acid.  Its  composition  is  not  the  same 
as  that  given  by  Fowler  (Trans,,  1902,  79,  285). 

Lithium  nitride,  when  heated  with  ferric  potassium  chloride  or 
chromic  chloride,  gives  the  correspond ir)g  ferric  nitride,  FoN,  or 
chromic  nitride,  CrN.  The  ferric  nitride  is  a  black  substance 
which,  when  heated  in  the  air,  gives  a  re:^idue  of  ferric  oxide.     The 
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chromic   nitride    may  also    be    obtained    by    replacing    the    lithium 
nitride  by  magnesium  nitride.  J.  McC. 

Formation  of  Metal  Oxides.  I.  The  Behaviour  of  Cobalt 
and  Nickel  Solutions  at  the  Anode.  Alfred  Coeiin  and  Mokitz 
Glasek  {Zeit.  anorg.  Chem.,  1902,  33,  9 — 24). — It  has  been  found 
that  "  electrostenolysis  "  (Abstr.,  1898,  ii,  365)  can  be  carriedout  with 
cobalt  but  not  with  nickel.  The  anodic  decomposition  curves  for 
cobalt  and  nickel  sulphates  (xV-solutions)  have  been  determined  {a)  in 
slightly  alkaline  solution,  (b)  in  a  simple  aqueous  solution,  slightly 
acid  on  account  of  hydrolysis,  and  (c)  in  sulphuric  acid  solution.  In 
slightly  alkaline  solution,  cobalt  sulphate  shows  an  anodic  formation  of 
oxide  at  1*21  volts  and  nickel  sulphate  at  1'30  volts.  In  the  slightly  acid 
solution,  no  oxide  of  nickel  is  deposited,  but  at  1*52  volts  there  is 
an  anodic  deposition  of  cobalt  oxide.  In  more  stx'ongly  acid  solution, 
neither  oxide  is  deposited.  The  cobalt  oxide  which  is  deposited  has 
the  formula  GogOg,  but  it  is  always  more  or  less  hydrated.  The  thin 
deposits  correspond  with  the  formula  00^03,21120,  whilst  the  thicker 
layers  correspond  with  Co.,03,3H20. 

Cobalt  can  be  completely  deposited  as  peroxide  by  electrolysing  in 
dilute  solution  with  a  current  of  0*1  ampere  and  2'3  to  2*4  volts. 
The  time  taken,  however,  is  considerable,  and  the  process  can  be 
improved  by  adding  potassium  dichromate  in  oi'der  to  depolarise  the 
cathode.  A  complete  separation  of  cobalt  from  nickel  can  be  effected 
in  this  way,  although  the  method  is  not  a  practical  one.  It  may,  never- 
theless, be  used  with  advantage  for  the  detection  of  cobalt  in  nickel 
solutions.  J.  McC. 

suicides  of  Cobalt.  Paul  Lebeau  {Ann.  Chim.  Fhys., 
1902,  [vii],  27,  271— 277).— An  account  of  work  on  the  silicides 
CogSi,  CoSi,  and  Co&i^,  which  has  been  already  published  (compare 
Vigouroux,  Abstr.,  1896,  ii,  176,  and  Lebeau,  ibid.,  1901,  ii,  242, 
this  vol.,  ii,  22).  G.  T.  M. 

Behaviour  of  Chromic  Acid  towards  Caro's  Reagent.  A. 
Bkcn{Ber.,  1902,35,  3940—3943.  Compare  Abstr.,  1902,  ii,  251).— 
Potassium  permanganate  yields,  with  undiluted  Caro's  reagent,  one- 
thii-d  of  a  volume  more  oxygen  than  does  hydrogen  peroxide,  and  the 
author  has  therefore  supposed  that  the  reagent  contains  a  higher 
peracid  than  persulphuric  acid.  The  reagent,  however,  reacts  with 
chromic  acid  in  precisely  the  same  manner  as  hydrogen  peroxide,  three 
atoms  of  oxygen  being  lost  by  the  chromic  acid  for  every  four  lost  by 
the  reagent.  This  reaction  shows  that  the  supposed  higher  peracid 
does  not  exist,  but  that,  in  the  reaction  with  potassium  permanganate, 
three  atoms  of  oxygen  derived  from  this  are  evolved  along  with  five 
atoms  derived  from  the  reagent.  The  diluted  reagent  reacts  in  the 
normal  manner  with  potassium  permanganate,  and  hence  probably 
differs  in  constitution  from  the  undiluted  liquid.  A.  H. 

Extraction  of  Zirconium.  Edgar  Wedekind  {Zeit.  anorg, 
Chem.,  1902,  33,  81 — 86). — Renaux's  method  of  extracting  zirconium 
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from  zircon  has  been  re-examined.  Twenty  parts  'of  finely-powdered 
zircon,  12  parts  of  lime,  and  7  parts  of  powdered  coal  were  heated  for 
seven  minutes  in  a  carbon  crucible  in  the  electric  furnace  with  a  cur- 
rent of  1000  amperes  and  50  volts.  The  zirconium  carbide  was 
washed  with  dilute  hydrochloric  acid  and  with  wattr,  then  dissolved 
in  a  mixture  of  hydrochloric  and  nitric  acids.  For  the  precipitation 
of  the  zirconium  hydroxide,  the  best  method  is  to  add  tartaric  acid, 
then  hydrogen  peroxide.  The  reaction  apparently  proceeds  according 
to  the  equation  :  ZrSiO^  -I-  2CaG2  =  ^iC  +  2CaO  +  2C0  +  SiC. 

Anhydrous  zirconium  chloride  is  obtained  by  heating  the  carbide 
in  a  current  of  chlorine.  The  reaction  takes  place  at  about  300°. 
The  chloride  dissolves  in  water  with  formation  of  the  oxychloride, 
which  crystallises  from  corcentrated  hydrochloric  acid  in  colourless 
needles.  J.  McC. 

Reduction  of  Zirconia.  Edgar  VVedekind  [Ber.,  1902,  35, 
3929 — 3932). — Zirconia  is  reduced  by  boi'on  when  heated  in  a  carbon 
boat  in  an  electric  furnace,  forming  a  mass  which  contains  both  carbon 
and  boron,  but  the  exact  nature  of  which  has  not  yet  been  ascertained. 
When  the  product  is  treated  with  hydrochloric  acid,  hydrogen  containing 
a  little  boron  hydride  is  evolved,  whilst  concentrated  sulphuric  acid 
yields  sulphur  dioxide.  The  substance  crystallises  from  molten  copper  in 
small,  black  crystals.  Silicon  also  reduces  zirconia  at  a  high  tempera- 
ture, a  well-defined,  crystalline  silicide  being  produced,  which  is  now 
being  examined.  Aluminium,  applied  as  in  the  Goldschmidt  process, 
also  appears  to  be  able  to  bring  about  the  reduction  of  zirconia. 

A.  H. 

Thorium  Metoxide.  Gb^goiee  Wyrouboff  {Zeit.  anorg.  Cheni., 
1902,  32,  376— 377).— A  reply  to  Stevens  (Abstr.,  1902,  ii,  566). 

J.  McC. 

suicides  of  Vanadium.  Henri  Moissan  and  Alfred  Holt 
(Ann.  Chim.  Phys.,  1902,  [vii],  27,  277— 288).— An  account  of  work 
already  published  (compare  Abstr.,  1902,  ii,  610;  this  vol.,  ii,  23), 

G.  T.  M. 

Radioactive  Constituent  of  Bismuth  from  Joachimsthaler 
Pitchblende.  Wilhelm  Marckwald  {Ber.,  1902,  35,  4239—4240). 
—  If  a  few  drops  of  a  solution  of  stannous  chloiide  are  added  to  a 
solution  of  the  radioactive  bismuth  oxychloride  in  hydrochloric  acid,  a 
small  quantity  of  a  dark  brown  precipitate  is  obtained  after  some 
hours.  The  solution  is  then  inactive,  and  the  precipitate,  which  does 
not  exceed  one  ten-thousandth  of  the  bismuth  salt  taken,  is  radioactive, 
and  apparently  only  differs  in  this  respect  from  tellurium. 

The  remainder  of  the  paper  is  polemical  against  Giesel  (this  vol., 
ii,  20).  E.  H.  P. 

Inorganic  Colloids.  Alexander  Gutbier  (Zeit.  anorg.  Chein., 
1902,32,  347—356.  Compare  Abstr.,  1902,  ii.  610,  652,  653).— A 
pseudo-.solution  of  gold  is  obtained  by  reducing  a  dilute  solution  of 
auric  chloride  with  hydrazine  hydrate.     When  the  reduction  is  made 
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in  the  cold  with  hydroxylamine  hydrochloride,  a  blue  hydrosol  is 
formed,  but  if  the  dilution  is  so  great  thab  no  redaction  takes  place  in 
the  cold,  then  a  red  hydrosol  is  formed  on  warming.  In  very  dilute 
solution,  hypo['ho?phorous  acid  gives  a  gietn  hydrosol  with  aui-ic 
chloride. 

When  dilute  solutions  of  silver  nitrate  are  reduced  with  hydrazine 
hydrate,  colloidal  solutions  of  silver  are  obtained.  According  to  the 
dilution,  the  solution  has  an  olive-green  to  light  green  colour.  This 
pseudo-solution  is  fairly  stable  and  may  even  be  concentrated  by  boil- 
ing without  depositing  silver.  When  slowly  evaporated,  it  gives  a 
mixture  of  a  solid  hydrosol  and  a  hydrogel.  Pseudo-solutions  of  silver 
could  not  be  prepared  by  reduction  with  hydroxylamine  or  hypophos- 
phorous  acid. 

A  pseudo-solution  of  platinum'  can  be  obtained  by  using  hydrazine 
hydrate  as  reducing  agent,  but  not  with  hydroxylamine  or  hypophor- 
phorous  acid.  The  pseudo-solution  is  black  to  brown  by  transmitted 
light  according  to  the  concentration.  It  has  not  been  possible  to 
obtain  a  solid  hydrosol. 

A  liquid  hydrosol  of  palladium  can  be  obtained  by  reduction  with 
hydrazine  hydrate. 

A  hydi-osol  of  mercury  is  produced  by  reducing  a  mercury  salt  (or 
the  oxide)  with  hydrazine  hydrate,  but  this  pseudo-solution  is 
extremely  unstable  and  difficult  to  prepare. 

Hydroxylamine  only  reduces  cupric  salts  to  the  cuprous  state,  and 
hydrazine  giv(S,  with  cupric  sulphate,  a  pseudo-solution  of  cupirous 
hydroxide,  but  when  a  dilute  solution  of  cupric  sulphate  is  reduced  at 
70 — 80°  with  hypophosphorous  acid,  a  hydrosol  of  copper  is  foimed 
which  appears  blue  by  transmitted  light. 

When  these  pseudo-solutions  are  shaken  with  animal  charcoal  or 
barium  sulphate,  the  metal  is  removed  from  the  solution.       J.  McC. 

Cause  of  the  Destruction  of  Platinum  Crucibles  in  Phos- 
phate Analyses.  W.  0.  Heraeus  {Zeit.  angeiv.  Chem.,  1902,  15, 
917 — 921). — The  cause  of  the  destruction  of  platinum  crucibles  in 
phosphate  analyses  has  been  investigated.  lb  has  been  found  that 
carbon  reduces  magnesium  pyrophosphate  at  950°,  whil^t  I'educing 
gases,  such  as  hydrogen,  act  below  900°.  The  ammonia  evolved  on 
igniting  ammonium  magnesium  phosphate  acts  as  a  strong  reducing 
agent,  and  the  phosphorus  thus  formed  attacks  the  platinum.  No 
general  means  have  been  found  of  preventing  the  destiuction  of  the 
platinum.  K.  J.  P.  0. 
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Free  Sulphur  in  Petroleum  from  Beaumont.  F.  0,  Tiiiele 
{Chem.  Zeit.,  1902,  26,  8'J6 — S'jT).  — Sulphur  in  some  form  or  other  is 
always  found  in  Texas  petroleum  ;  up  to  the  piesent,  it  has  not  been 
ascertained  iu  what  form  it  exists  in  the  oil  from  Beaumont.  Material 
which  was  deposited  from  the  crude  oil  contained  63  63  per  cent. 
of  amorplious  sulphur,  681  per  cent,  of  cry.stalline  sulphur  and  29'56 
per  cent,  of  crude  petroleum.  Sulphur  is  al.-o  pres-ent  in  combination 
with  phosphorus  and  arsenic.  The  limestone  rocks  in  contact  with 
the  petroleum  contain  158  per  cent,  of  sulphur  either  free  or  combined 
in  organic  compounds.  K.  J.  P.  O. 

Bauxite  Deposits  of  Georgia.  Thomas  Leonard  Watson  {Zeit. 
Kryst.  Mia.,  1902,  37,  79—80;  from  Amei\  Geologist,  1901,  28, 
25 — 45). — The  bauxite  deposits  of  this  region  extend  from  Adairs- 
ville  in  Georgia  to  Alabama  in  the  south-west.  The  bauxite  occurs  in 
dolomite,  and  is  associated  with  gibbsite,  halloysite,  kaolinite,  limonite, 
psilomelane  and  pyrolui-ite.  The  following  mean  results  give  the 
composition  of  the  bauxite  : 

No.  of 

Analyst.  AI0O3.  ir.,0.  SiOo.  TiO.,.  FepO..  Total,  analyses. 

J.  R.  Gibbons    58-62  31-44  4-27  3  79         1-59  99  63         28 

J.H.Hawkins SSOl  31-59  3-34  4-18         1'89  99-89         20 

B.  F.  A.  Saylor     ...  61-67  29-85  4-77  2-95        0-38  99-62          4 

T.L.Watson    6J  92  3061  2-68  3-54         0-82  99-57           4 

„               52  94  2840  2-83  3-78  1229  100-24          6 

In  all  cases,  the  ratio  of  Al^Og :  HgO  is  nearly  1  :  3.  The  structure 
of  the  bauxite  is  usually  pisolitic ;  analyses  of  the  isolated  pisolites 
and  of  the  matrix  gave  : 

HoO  H.,0 

Al.,03.       above  100°.       SiO.,.  TiOj.  Yejd^.        at  100°.         Total. 

i  (52"-36  33-17  3-7-t  9-70  0-76  020  99-93 

^■{  57-26  31-69  099  7  63  189  0-39  9985 

>q   (52-40  24-06  4-21  8-79  10-44  039  100-29 

^-  (64-91  33-00  0-62  1-05  0  28  0-53  100-39 

'5-46-92  21-68  20-46  980  0-28  0  34  9948 

S  ( 63-60  27-15  6-43  1-95  0-28  0-56  9997 

According  to  C.  W.  Hayes,  the  mode  of  formation  of  the  bauxite  is  as 
follows.  Beneath  the  limestones  are  beds  of  clay  containing  much 
pyrites  :  the  action  of  sulphuric  acid,  produced  by  the  oxidation  of  the 
pyrites,  on  the  clay  resulted  in  the  formation  of  aluminium  .'■ulphnte, 
which,  on  being  transporteil  in  solution  through  the  lime.stone,  gave 
rise  to  cah-ium  sulphate  and  aluminium  hydroxide.  The  latter  was 
deposited  as  a  gelatinous  precipitate  from  .springs,  and  so  acquired 
a  pisolitic  structure.  L.  J.  S. 

6—2 
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Geikielite,  Ilmenite,  and  Haematite.  P.  yon  Sustschinsky 
{Zeit.  Kryst.  j\lin.,  1902,  37,  57—62). — Geikielite. — An  examination 
of  new  material  proves  that  this  Ceylonese  mineral  is  rhombohedral 
with  [rt  :  c=  1  :  1  "370].  Only  one  very  small  and  imperfect  crystal  was 
o1)served  :  the  massive  material  shows  cleavages  parallel  to  the  faces 
of  a  rhombohedron  [rr  =  94°7')  and  a  parting  parallel  to  the  bas;il 
plane.     Sp.  gr.  3-976.     Analyses  by  F.  Kaeppel  gave  : 

TiOa.  ilgO,  FejO:,.  FeO.  Total. 

60-000  29-862  6-900  2-028  98790 

61-320  28-950  7-750  2-028  100-048 

These  analyses  agree  with  the  formula  (Mg,Fe)0,Ti02,  but  show  a 
small  excess  of  ferric  oxide. 

Ilmenite. — A  description  is  given  of  a  tabular  crystal,  with  numerous 
faces,  from  Pragraten,  Tyrol.  Goniometric  measurements  gave  [a  :  c — 
1  : 1-38505],  and  analysis  showed  : 

TiOg.       FeaOa.FeO.     A\0..        lln^O^.         CaO.  MgO.  Total. 

57-23        40-31         0-74        0-11         M5         1-22         100-76 

Hcematite. — A  description  is  given  of  small  crystals  of  rhombohedral 
habit  from  Pragraten  ;  they  contain  no  titanium.  L.  J.  S. 

Granites  of  Georgia  [Analyses  of  Felspar].  Thomas  L.  Watson 
{Zeit.  Kryst.  Min.,  1902,  37,  79;  from  Amer.  Geologist,  1901,  27, 
199 — 225). — Analyses  of  felspars  from  the  porphyritic  granite  cf 
Columbia  Co.  (I)  and  of  Coweta  Co.  (II)  gave  : 


Loss  on 

SiOo. 

AI2O3. 

FeoOj. 

CaO. 

MgO. 

KoO. 

Na^O. 

ignition.  Total.   Sp.  gr. 

I. 

64-64 

]9-64 

0-37 

0-67 

trace 

10-00 

3-06 

0-22       98-60       2-60 

II. 

64-40 

18-97 

0-37 

0-59 

trace 

11-40 

3  60 

0-19       99-52       2-55 
L.  J.  S. 

[Augite  from  Easton,  Pennsylvania.]  F.  B.  Peck  [Zeit.  Kryst. 
Min.,  1902,  37,  86  ;  from  Ann.  N.  Y.  Acad.  Scl,  1901,  13,419—430). 
— In  a  petrological  paper  on  the  occurrence  of  serpentine  and  talc 
near  Easton,  Pennsylvania,  the  following  analysis  is  given  by  F.  H. 
Moffit  of  augite  isolated  from  an  augite-syenite  : 

SiO„.         AloOj.  Fe203,FeO.      CaO.  MgO.         NajO.        li.O.         Total. 

50-55        8-66        7-27        19-70        11-00        1-70       0-*4S       99-36 

L.  J.  S. 

Crystallography  of  Epidote.  Ferruccio  Zambonini  {Zeit.  Kryst. 
Min.,  1902,  37,  1 — 21,  70). — The  following  analyses  are  given  in  a 
crystallographic  description  of  epidote  from  various  localities.  I, 
Dark  green  crystals  from  the  Rocca  Rossa  in  the  Susa  valley,  Pied- 
mont. II,  Pale  yellowish-green  crystals  from  Montagne  des  Chalanches, 
near  Allemont  in  Dauphine  : 


SiOg. 

Al,03. 

Fe„03. 

MnO. 

CaO. 

MgO. 

H2O. 

Total. 

T. 

37-66 

23-22 

13-51 

trace 

23-19 

0-33 

1-95 

99-86 

IT. 

38-02 

25-58 

10-89 

— 

23-67 

0-31 

2-05 

100-52 
J.  S. 
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The  Thorite  Minerals  Proper  (Thorite  and  Orangite). 
Johannes  JSciiilling  {Zeit.  angiw.  Chein.,  1*J02,  15,  1)21 — 92'J). — A 
resume  of  the  previous  work  aud  analyses  of  these  minerals  is  given. 
The  following  new  analyses  have  been  made  by  the  author  ;  I,  the 
mean  of  two  analyses  of  thorite  ;  11,  the  mean  of  three  analyses  of 
oraugite  : 

SiO...  TliOo.  FcoOj.  VO.,.  Al,03.  Mn.Pa.  TbO.  CaO.  MgO.  Na.O.  K.O.  11,0.  Total. 

I.  17-o'l  50-17    7-69      d'S      0-12      0-09     O'Sl    178    OaO     0-31    0-45  120   99-83 

II.  17-61  69  97    1-21      1-09    0-82       —        —     1-12     —      0  36   0-43    608  99-70 

K.  J.  P.  O. 


Physiological    Chemistry. 


Proteid  Digestion  in  the  Stomach.  Karl  Glaessneii  {Chem. 
Centr.,  1902,  ii,  948;  from  Verh.  Deut.  Naturf.  u.  Aerzte,  1901,  ii, 
48 — 50). — The  gastric  mucous  membrane  possesses  the  power  of 
re  synthesising  proteids  from  their  decomposition  products  ;  this  power 
is,  however,  limited  to  the  proteoses  among  such  products.  The 
action  is  attributed  to  a  synthetic  ferment ;  it  is  destroyed  by  heat 
and  exhibited  only  by  the  intact  mucous  membrane.  It  is,  however, 
doubtful  if  the  ferment  in  question  is  a  rennin-like  ferment. 

W.  D.  H. 

Pancreatic  Secretion.  Horace  M.  Vernon  {J.  Fhysiol.,  1902, 
28,  375—394,  448 — 473). — The  ferment-liberating  action  of  succus 
ontericus  on  the  pancreatic  juice  or  on  extracts  of  pancreas  is  less 
than  that  exercised  by  an  active  tryptic  extract  of  pancreas.  Tills 
activity  of  entero-kinase  is  retarded  by  01,  and  stopped  by  02,  per 
cent,  solution  of  sodium  carbonate.  Active  trypsin  can  set  the  ferment 
free  in  ail  strengths  of  sodium  carbonate  from  005  to  0-6  per  cent. 
almost  as  well  as  in  neutral  solutions.  0*025  per  cent,  solution  of 
hydrochloric  acid  retards  the  action  of  entero-kinase  more  than  that 
of  active  trypsin.  Bile,  in  small  quantities,  enhances  the  activity  of 
both  agents,  probably  in  virtue  of  its  faint  alkalinity.  Dilute  hydro- 
chloric acid  not  only  inhibits  but  destroys  entero-kinase.  Trypsinogen 
is  much  more  stable  than  trypsin.  Tryptic  digestion  of  swollen  fibrin 
takes  place  best  at  an  alkalinity  equal  to  005  per  cent,  sodium 
carbonate  ;  if  the  fibrin  has  been  boiled,  0'8  per  cent,  of  sodium 
carbonate  is  the  best  degree  of  alkalinity.  Bile  in  amounts  varying 
from  3  to  40  per  cent,  retards  tryptic  digestion.  So  also  does  succus 
entericus  slightly,  if  the  pancreatic  extracts  contain  only  free  trypsin. 

The  ferments  of  the  pancreas  are  only  slowly  removed  by  extracting 
agents.  At  first,  the  filtered  extracts  contain  only  the  zymogens  of 
trypsin  and  pancreatic  reunin,  but  after  some  time  (days,  weeks, 
or  months)  these  undergo   complete   conversion   into   their  respective 
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enzymes.  The  amounts  of  these  two  ferments  in  successive  extracts 
are  in  constant  proportion.  Hence  it  is  surmised  that  a  single  insol- 
uble pro-zymogen  exists  which  splits  into  definite  proportions  of 
soluble  tryptic  ;ind  soluble  rennetic  zymogen  ;  in  time,  these  are  trans- 
lortned  into  the  enzymes.  The  diastatic  ferment  is  quite  independent 
of  these  ;  it  is  more  i-eadily  extracted,  and,  in  its  formit'on,  no  inter- 
mediate stage  of  a  soluble  zymogen  is  found.  In  refei'euce  to  a  former 
f^tatement  that  a  series  of  trypsins  of  various  degrees  of  stability 
exist,  it  is  now  stated  tliat  the  trypsin  removed  from  the  gland  sub- 
stance during  the  first  few  hours  of  extraction  does  not  differ  from 
that  removed  slowly  after  several  days.  W.  D.  H, 

The    Ferment  of   the  Pylorus.      Ferdinand    Klug     {PJlugers 

Archiv,  1902,92,281— 292).— Glaessaer(Abstr.,  1901, ii,666)  described 
a  ferment  which  he  obtained  from  the  mucous  membrane  of  the 
pylorus  and  also  from  Brunner's  glands,  which  is  a  link  between 
pepsin  and  trypsin.  This  pseudo-pepsin  acts  in  an  acid  and  alkaline 
medium  and,  like  trypsin,  forms  tryptophan.  The  present  research 
confirms  none  of  these  statements  and  the  general  conclusion  is 
drawn  that  pseudo-pepsin  does  not  exist.  W.  D.  H. 

The  Bile  of  Polar  Animals.  I.  The  Bile  of  the  Polar  Bear.  II. 
Olof  Hammarste:^  {Zeit.  physiol.  Chem.,  1902,  36,  525 — 555.  Compare 
Abstr.,  1901,  ii,  180). — The  materials  in  this  bile  which  are  soluble  in 
a  mixture  of  alcohol  and  ether  are  divisible  into  two  fractions  by  the 
use  of  acetone  ;  the  substances  soluble  in  acetone  are  neutral  fats  and 
cholesterol.  The  principal  substances  insoluble  in  acetone  are  rich  in 
phosphorus;  they  are  termed  phosphatides;  one  of  these  is  lecithin, 
but  there  are  others  similar  to  those  separated  from  the  brain  by 
Thudichum.  The  acid  with  which  glycine  and,  to  some  extent, 
taurine  are  combined  to  form  the  bile  aci'ls  is  in  part  cholic  acid, 
in  part  choleic  acid,  and  a  third  acid  termed  ursocholeic  acid, 
Cjj^H^gO^  or  CjgHgQO^,  was  also  separated.  This  is  non-crystalline,  is 
readily  soluble  in  alcohol,  ether,  benzene,  or  chloroform ;  it  has 
Qd  -Fl6'46°in  2'36  per  cent.,  and  15'29°  in  4"6  per  cent.,  alcoholic 
solution  ;  the  taste  is  intensely  bitter.  W.  D.  H. 

The  Behaviour  of  Albumoses  in  the  Alimentary  Wall  and 
their  Occurrence  in  the  Blood.  Gustav  Embden  and  Franz  Knoop 
{Beitr.  chem.  Physiol.  Path.,  1902,  3,  120— 136).— The  surviving 
tryp-.in-free  intestinal  wall,  if  kept  in  contact  with  the  fluid  to  be 
absorbed,  produces  neither  change  in  the  amount  of  coagulable  proteid, 
nor  transformation  of  proteolytic  products  into  substances  which  do  not 
give  the  biuret  reaction.  The  splitting  of  albumoses  and  peptone  into 
simple  substances  and  the  "regeneration  of  albumin"  are  both 
denied.  On  the  other  hand,  the  statement  is  made  that  albumoses  are 
absorbed  as  such  and  can  be  found  in  the  blood  during  absorption. 
Those  are  detailed  as  follows:  the  blool  is  boihd  for  from  5  to  40 
minutes  with  potassium  dihydi'ogen  phosphate  ;  the  filtrate  is  concen- 
trated and  mixed  with  h  ilf  its  volume  of  concentrated  zinc  sulphate 
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s  )lution  containing  04  per  cent,  of  sulphuric  acid;  the  filtrate  from 
this  gives  the  tests  for  albumoses.  W.  D.  11. 

Increase  in  Coagulability  of  Blood  by  an  Admixture  with 
Lymph.  Almotii  E.  Whigiit  (/.  PhjsioJ.,  1902,  28,  514—520). 
— The  rapidity  with  which  Vjlood  clots  when  allowed  to  come  into 
contract  with  tissues  like  muscle  is  due  to  the  admixture  witli  lymph 
which  thereby  takes  place.  Lymph  serum  has  very  little  influence  in 
this  direction  ;  the  effect  is  therefore  attributable  to  the  coagulative 
albuminous  element  w^hich  is  removed  when  the  lymph  clots.  The 
importance  of  these  observations  on  the  cause  of  the  rapid  coagulation 
w-hich  occurs  when  blood  passes  into  the  tissues  of  a  wound  is  pointed 
out.  W.  D.  H. 

Permeability  of  the  Red  Corpuscles  by  Anions  of  Sodium 
Salts.  Hahtog  J.  Hamburger  and  G.  Ad,  van  Lier  {Chem.  Gentr., 
1902,  ii,  1003—1004  ;  from  Arch.  Anat.  Physiol.  ;physiol.  Ahth.,  1902, 
492 — 532). — If  red  corpuscles  are  well  washed  with,  and  then  sus- 
pended in,  an  isotonic  (4'15  per  cent.)  solution  of  dextrose,  the  liquid 
contains  neither  proteid  nor  chlorine  and  is  completely  neutral.  If  a 
neutral  solution  of  sodium  sulphite  or  nitrate  is  then  added,  the  sus- 
pension becomes  alkaline.  This  is  more  marked  if  the  mixture  has 
been  previously  shaken  witli  carbon  dioxide.  If  the  sulphate  is  used, 
the  amount  of  SO^  in  the  fluid  is  lessene  I ;  if  the  nitrate,  the  amount 
of  NOg  is  diminished  ;  moreover,  chlorine  appears  in  the  liquid.  Tliis 
is  explained  by  the  permeability  of  the  corpuscles  by  the  anions.  The 
same  holds  true  for  a  large  number  of  other  sodium  salts  which  were 
tried,  and  the  charge  is  more  marked  the  more  carbon  dioxide  the 
corpuscles   contain.     These    facts    form    a    new    factor   in    metabolic 


processes. 


W.  D.  II. 


Serum  Globulins.  Ernst  Freund  and  Julius  Joaciii.m  (Ceuir. 
Physiol,  1902,  16,  297— 301).— The  serum  globulin  of  the  blood  is 
partly  soluble  in  water  (pseudo-globulin),  partly  insoluble,  and  there- 
fore precipitable  by  dialysis  (euglobulin).  This  complex  character  of 
the  globulin  can  be  shown  to  exist  whether  c.irbjn  dioxide,  acetic 
acid,  or  various  salts  are  used  as  precipitants.  The  best  results  are 
obtained  by  fractional  precipitation  with  ammonium  sulphate ;  one- 
third  saturation  of  the  serum  with  this  salt  precipitates  the  euglobu- 
lin ;  this  precipitate,  however,  is  again  divisible  into  two  by  dialysis; 
the  part  soluble  in  water  is  called  euglobulin,  the  insoluble  portion 
para-euglobulin.  By  half  saturation  with  ammonium  sulphate,  the 
pseudo-globulin  comes  down;  this,  however,  contains  a  portion,  in- 
soluble in  water,  called  parapseudo-globulin.  This  fractionation  of 
the  globulin  is  important,  because  certain  fractions  are  associated 
with  toxins,  preci{)itius,  <kc.  W.  D.  II. 

The  Passage  of  Proteid  through  the  Placental  Walls. 
Albeuto  A.SCJLI  {Zeil.  physiol.  Chem.,  1902,  36,  498-510).— If  large 
quintities  of  foreign  proteid  matter  are  injected  under  the  skin  of 
pregnant  animals,  this  can  be   detected    by  tbo   biological   reaction  in 
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the  maternal,  and  often  in  the  foetal,  serum.  If  small  quantities  are 
injected,  or  if  the  proteid  is  given  by  the  mouth,  the  reaction  in  the 
fretal  serum  is  usually  negative.  Whenever  the  reaction  is  obtained 
with  the  foj'al  serum,  it  is  always  weak  as  compared  with  that  of  the 
mother's  serum.  White  of  egg  is  not  discoverable  at  all  in  this  way 
in  the  foetal  serum.  These  facts  are  explained  by  supposing  that  the 
placenta  acts  as  a  kind  of  digestive  organ,  modifying  the  proteid 
which  passes  through  into  the  foetal  system,  W.  D.  H, 

Tlie  Daily  Nutritive  Requiremonts  of  Man,  especially  in 
Relation  to  Proteid.  R.  O.  Neumann  {Arch.  Hygiene,  1902,  45, 
1 — 87). — Previous  experiments,  307  in  all,  recorded  in  literature 
show  that  the  daily  118  grams  of  proteid  which  are  necessary  in 
man,  according  to  Voit,  were  exceeded  in  126  cases  (average  151*3 
grams)  and  not  reached  in  the  remaining  181  cases  (average  80  2 
grams);  the  mean  for  the  total  was  109 '7  grams  a  day.  The  varia- 
tions recorded  in  the  amount  of  fat  (from  3'5 — 289  grams)  and  carbo- 
hydrate (38 — -908  grams  a  day)  given  are  enormous,  A  condition  of 
equilibrium  is  obtained  for  different  individuals  under  the  most  vary- 
ing conditions.  The  present  experiments  were  carried  out  on  the 
author's  person  for  a  period  sufficiently  long  (746  d  lys)  to  exclude 
numerous  sources  of  error.  Tliis  time  was  divided  into  three  periods ; 
the  first  and  third  lasted  10  months;  the  second,  during  which  em- 
pirical results  were  controlled  by  experiments  on  metabolism,  lasted 
120  days.  The  body-weight  was  70  kilos.  The  following  table  gives 
the  numbers  in  each  period  : 

Proteid,  Fat.        CarboliyJrate.      Alcohol.  Calories. 

1st  Period 69-1  90  2  242-0  45-6  2427 

per  kilo 0-99  13  34  5             0-65             34-7 

2nd  Period     ...  79-5  1630  2340              —  2777-0 

per  kilo 1-1  2-3  334              —                59-7 

3rd  Period 740  1060  164*2             53  1999-0. 

per  kilo 10  1-5  234             0-07             285 

If  the  amount  of  the  nutritive  constituents  which  were  not  absorbed 
be  subtracted  from  these  numbers,  we  obtain  : 

Proteid.  Fat.  Carbohydrate.  Alcohol.  Calories. 

1st  Period 57*3  81-2  225  0  41-0  2199 

2nd  Period     ...     63o  140-0  2050  —  2403 

3rd  Period 61-4  95-5  1520  4  7  1766 

During  all  three  periods,  although  the  diet  was  so  different,  equi- 
librium was  maintained  (in  the  third  period,  the  weight  increased  by 
1  kilo.),  although  the  amount  of  proteid  was  relatively  small  through- 
out. Tiie  mean  number  for  the  total  period  wis  74-2  grams  of  pro- 
teid, 117  of  fat,  213  of  carbDhydrate,  equivalent  to  a  total  of  2367 
calories.  The  proteid  figure  is  cansiderably  less  than  that  given  by 
Voit  (118),  Munk  (100),  and  Domuth  (90).  The  amount  of  carbo- 
hydrate is  also  low  (Voit's  number  is  500  grams   per  diem),  so  a 
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lessening  of  proteid  food  does  not  necessitate  arise  in  the  carbohydrate 
of  the  diet.  Further  tables  are  given  to  show  the  relationshij)  of 
proteid  to  non-nitrogenous  food  in  each  period  and  the  relative  calorilic 
value  of  each  nutritive  constituent.  Alcohol  was  taken  in  the  form 
of  beer,  and  yielded,  in  calories,  more  than  a  third  of  that  developed 
by  the  fat  in  the  first  period.  Beer,  however,  is  expensive  and  un- 
necessai-y ;  the  total  daily  cost  of  the  diet  varied  from  7d.  to  lid.; 
in  the  first  period,  the  baer  cost  nearly  3d.  out  of  the  7c/.     W.  D.  11. 

The  Growth  of  Sucking-pigs  on  a  Diet  of  Skimmed  Cows' 
Milk.  Margaret  13.  Wilson  {Amer.  J.  Fhijiuol.,  1902,  8,  197—212). 
— Two  pigs  fed  on  skim-milk  gained,  in  1-4 — IG  days,  26  4  and  66  8 
per  cent,  in  weight.  Two  fed  on  the  same  milk  ])lus  2 — 3  per  cent,  of 
lactose  gained  49'7  and  88  per  cent.  Two  fed  in  the  same  way, 
except  that  dextrose  was  substituted  for  tha  Iictose,  gained  73"6 
and  64'4:  per  cent.  The  growth  stands  in  constant  ratio  to  the 
calories  of  the  food.  The  pigs  fed  on  plain  skim-milk  used  23 
and  35  per  cent,  of  the  proteid  in  the  food  for  tissue  growth  ;  the 
"  lactose  "  pigs  used  38  and  44  per  cent.,  and  the  "  dextrose  "  pigs  48 
and  42  per  cent.  The  number  of  calories  retained  in  the  tissues 
during  growth  is  proportional  to  the  calories  of  the  food.  All  the 
pigs  gained  in  fat.  The  percentage  of  calcium  in  their  bodies 
diminishes  with  growth.  There  is  considerable  deposition  of  calcium 
in  the  pig,  but  this  is  proportional,  not  to  the  calcium  in  the  food, 
but  to  the  growth  of  the  animil.  W.  D.  H. 

Does  Potassium  Cyanide  prolong  the  Life  of  the  Unferti- 
lised Egg  of  the  Sea  urchin  ?  F.  P.  Gorham  and  Pt.  W.  Tower 
{Amer.  J.  Fhysiol.,  1902,  8,  175 — 182.  Compare  Loeb  and  Lewis, 
Abstr.,  1902,  ii,  151). — Bacteria  are  killed  more  quickly  than  sea- 
urchins'  eggs  by  potassium  cyanide,  which  therefore  gives  the  eggs  a 
more  favourable  environment.  If  the  solution  is  too  strong,  the  eggs 
are  killed  also.  Sterile  sea-water  *  prolongs  '  the  life  of  the  egg  much 
longer  than  Loeb's  most  favourable  potassium  cyanide  solutions.  If 
unsterilised  sea-water  is  used,  the  bactericidal  power  of  the  protozoa 
in  it  must  not  be  neglected.  The  specific  mortal  processes  of  Loeb 
are  purely  hypothetical  and  without  any  definite  experimental  basis. 

W.  D.  H. 

Oxygen  and  the  '  Survival  Metabolism '  of  Muscle.  W.  M. 
pLETCUEii  {.T.  PhusioL,  1902,  28,  474— 498).— The  lo.->s  of  irritability 
in  a  surviving  muscle  is  markedly  delayed  by  an  abundant  supply  of 
oxygen.  The  advent  of  rigor  mortis  is  indefinitely  delayed  by  the 
same  influence,  even  when  special  means  are  taken  to  hasten  it. 
Fatigue  is  delayed  by  oxygen,  and  recovery  from  fatigue  occurs 
rapidly  by  exposing  freely  to  oxygen.  The  survival  discharge  of 
carbon  dioxide  is  increased  during  periods  of  contraction  in  the  pre- 
sence of  abundant  oxygen  ;  the  inereasa  is  roughly  pioportional  to 
the  amount  of  contraction.  This  additional  yield  of  carbon  dioxide 
is  absent  or  incomplete  if  the  muscle  is  in  air  or  nitrogen. 

W.  D.  H. 
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Elimination  of  Carbon  Dioxide  during  Activity  of  Muscles. 
JoHAx  E.  JoiiANSssoN  {Bied.  Centr.,  1902,  31,  737 — 738;  from 
Skand.  Arch.  I'hjs.,  11,  273;  Cen'r.  Physiol,  1902,  663).— The 
work  of  lifting  weights  with  the  arms  increased  th^  production  of 
carbon  dioxide  by  5  — 6  milligrams  per  1  metrekilogram  up  to  6500 
metrekilogr.iras  in  half-anhour  with  a  weight  of  20  kilograms. 
With  a  weight  of  30  kilograms,  the  limit  is  50)0  matrekilograms 
in  half-an-hour.  Within  this  limit,  the  carbon  dioxide  increises 
considerably  with  the  duration  of  the  contractions. 

The  feeling  of  exertioa  depends  mainly  oq  th )  duration  of  the  con- 
tractions and  on  the  weight,  and  his  no  relation  to  the  amount  of 
carbon  dioxide  eliminated.  N.  H.  J.  M. 

Osmotic  Properties  of  Muscle  due  to  Fatigue.  W.  M. 
Flefcheii  {Pro:.  Fhysiol.  Soc,  l'J02  ;  J.  Physiol.,  28,  xli — xlii).  — Miss 
Cooke  (/.  Physiol.,  1898,  23,  137)  found  thit  a  frog's  gastrocnemius 
increases  in  weight  by  immersion  iu  a  0'2  per  cent,  solution  of  soJium 
chloride  ;  this  is  more  marked  if  the  muscle  is  previously  fatigued, 
and  is  attributed  to  an  increased  osmotic  pressure  within  the  muscle 
CDnsequent  on  the  dissociative  process  of  contraction.  This  result, 
however,  or  its  opposite,  can  be  always  obtained,  and  depends 
merely  on  the  length  of  immersion  in  the  hypotonic  solution ;  if  the 
immersion  period  is  prolonged  to  H  ho  irs,  the  resting  muscle  takes 
in  more  water  than  the  fatigued  one.  If  each  muscle  is  weighed  at 
frequent  intervals,  curves  can  be  plotted  out  for  each  musjie.  That 
for  resting  muscle  shows  a  rapid  gain  of  weight,  wliiuh  becomes  slower 
later,  but  is  well  maintained  up  to  the  fifth  or  even  the  seventh  hour. 
The  fatigued  muscle  gains  rapidly  at  first,  but  more  slowly  near 
the  end  of  the  first  hour;  a  Ijss  then  begins  and  the  curve  descends 
nearly  in  a  straight  lioe,  crossing  the  other.  If  the  fatigued  muscle 
is  exposed  to  oxygen  for  a  few  hours  before  immersi  m  in  the  salt 
solution,  it  behaves  like  a  resting  muscle.  W.  D.  H. 

Glycogen  in  the  Cartilage  of  Mammals.  Eduard  Pfluger 
{PJlugers  Archiv,  1902,  92,  102 — 103). — Glycogen  can  be  extracted 
from  cartilage  by  boiling  with  36  per  cent.  poias?ium  hydroxide.  One 
hundred  gi-ams  of  horse's  rib  cartilage  yielded  glycogen  equivalent  to 
0-0237  gram  of  dextrose.  W.  D.  H. 

Glycogen  in  the  Skeleton.  M.  Handel  {PJlibjers  Archiv,  1902, 
92,  104  —  111). — Viirious  skeletal  tissues  yield  to  boiling  36  per  cent, 
potassium  hydroxide  small  quantities  of  glycogen.  Two  experiments 
are  described,  one  on  a  dog,  the  other  on  an  ox.  In  the  dog,  bone 
yielded  0"008,  tendon  0030,  and  cartilage  0"160  per  cent,  of  glycogen. 
In  tlie  ox,  the  following  were  the  percentages  obtained  :  epiphyses, 
0  017;  diaphyses,  0  007;  marrow,  0"03  ;  tendon,  0006;  ligamentum 
nuch£e,  0007  ;  cartilage,  0217.  W.  D.  H. 

Protagon  of  the  Brain.  W.  W.  Lesem  and  William  J.  Gies 
{Aiaer.  J.  J'hysiul.,  1902,  8,  183 — 196). — The  protagon  of  the  brain  is 
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a  mixture  of  substances,  not  a  chemical  imlividual,  and  does  not  contain 
the  bulk  of  the  ph osphoiised  or^'anic  subst  uices  of  the  br.iin. 

W.  D.  11. 

Saline  Diuresis.  Arthur  11.  Cusuny  (./.  Phi/sioL,  1902,  28, 
431 — 447). — The  absorption  from  the  renal  tubules  in  the  rabbit  when 
the  outflow  is  obstructed  is  dilferential,  the  wa'er  and  chlorides  return- 
ing to  the  blooJ  much  more  readily  than  the  sulphates,  phosphates, 
urea,  and  pigment.  The  presence  of  the  1  itter  retards  absorption  of 
water  by  offeriug  osmotic  resistance  to  the  absorbiog  force.  If  the 
absorption  in  the  tubules  under  normal  circumstances  is  differential 
also,  a  sutlicieut  explanation  of  the  variation  in  the  diuretic  action  of 
different  salts  is  obtained.  The  action  of  saline  diuretics  is  primarily 
on  the  circulation  through  the  kidneys,  not  on  excretory  cell-<. 

W.  D.  II. 

The  Effect  of  Diminished  Excretion  of  Sodium  Chloride  on 
the  Constituents  of  the  Urine.  K.  A.  Hatcher  and  Torald 
SoLLMANN  {Aiuer.  J.  Physiol.,  1902,  8,  139  — 154). — The  disappearance 
of  chlorides  from  the  urine  does  not  produce  marked  changes  in  the 
other  urinary  constituents;  neither  does  the  administration  of  sodium 
chloride.  According  to  V.  Koran ji,  heart  dise.ise  can  be  diagnosed 
from  a  high  A/XaCl  (that  is,  the  ratio  of  total  molecules  to  chloride 
molecules)  joined  with  lo.v  A  .  c.c.  (that  is,,  the  product  of  A  and 
the  daily  amount  of  urine  in  c.c),  but  the  same  change  may  be 
equally  produ-'ed  by  milk  diet.  The  addition  of  sodium  chloride  to 
a  milk  diet  is  recommended  because  it  leads  to  a  greater  excretion 
of  urine  and  metabolites ;  this  is  especially  desirable  in  fever. 

W.  D.  H. 

The  Mechanism  of  the  Retention  of  Chlorides ;  a  Contribu- 
tion to  the  Theory  of  Urine  Secretion.  Tuuald  Sollmanx  {Ainer. 
J.  Physiol. ,  1902,  8,  155 — 174). — The  disappearance  of  chlorides  from 
febrile  urine  is  entirely  due  to  the  deficiency  of  the  chloride  income. 
It  possesses  no  diagnostic  value.  The  mechanism  of  the  retention  of 
chlorides  is  not  explained  by  any  physical  theory  and  so  is  regarded  as 
a  "  vital  "  process.  Lessened  sejretion  and  increased  reabsorption  are 
probably  both  concerned  in  the  retention.  The  filtration  theory  of 
urine  formation  is  inadequate.  W.  D.  11. 

Presence  of  Arsenic  in  Animals.  Gabriel  Bertrand  {Compt. 
read.,  19u2,  135,  809—812.  Comp.ire  Abstr.,  1902,  ii,  517).— The 
presence  of  arsenic  in  fish  from  the  Atlantic  Ojcean  at  a  depth  of  1800 
metres  has  been  proved.  Arsenic  appe  irs  to  be,  along  with  carbon, 
nitrogen,  sulphur,  and  phosphorus,  a  normal  constituent  of  protoplasm. 

In  medico  legal  ca-es,  the  arsenic  ought  to  be  estimated  quantita- 
tively, and  not  merely  (jualitatively. 

The  author  believes  that  arsenic  exists  in  all  parts  of  the  body.  In 
a  note.  Arm  and  Gautier  contests  this  view  and  states  that  there  is  no 
ar.senic  in  the  muscles  and  adipose  tissue  of  terrestrial  animals.  The 
latter  author  has  foun  1  arsenic  in  the  chlorophyllous  alga\  both 
terrestrial  and  marine.  J.  McC 
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Normal  Localisation  of  Arsenic  in  Certain  Organs  of 
Animals  and  Plants.  Armand  Gautier  {Compt.  rend.,  1902,  135, 
833—838.  Compare  Abstr.,  1900,  ii,  152,  168,  226,  670).— In  con- 
tinuation of  researches  on  the  excretion  of  arsenic  by  mammals,  in 
which  it  was  shown  that  this  element  was  always  eliminated  by  organs 
of  ectodermic  origin,  an  exhaustive  examination  has  been  made  of 
birds  and  fishes.  In  no  case  does  arsenic  appear  to  be  present  in  the 
ova  of  birds  or  fishes.  In  the  plumage  of  birds,  arsenic  seems  to 
be  localised  in  the  down  ;  it  is  also  always  found  in  the  ornamental 
feathers,  which  are  lost  in  moulting  after  the  breeding  season. 

In  the  vegetable  kingdom,  both  marine  and  fresh-water  alga3  have 
been  investigated.  Arsenic  was  found  in  considerable  quantity, 
generally  accompanying  iodine ;  further,  in  fossil  algre,  arsenic  was 
present.  A  search  for  arsenic  in  the  constituents  of  fresh  water,  which 
could  be  separated  by  careful  tilti'ation,  showed  that  this  element  was 
always  present.  In  the  case  of  sea- water,  arsenic  was  found  in  con- 
siderable amount ;  even  in  carefully  filtered  sea-water  it  could  be 
detected.  It  appears  to  find  its  way  into  the  water  from  the  granite 
rocks,  which  contain  about  0"06  mg.  of  arsenic  per  100  grams. 

K.  J.  P.  0. 

Changes  in  Nerve-cells  after  Poisoning  with  the  Venom  of 
the  Australian  Tiger  Snake  (Hoplocephalus  curtus).  Basil 
KiLViNGTON  {J.  PJujsioL,  1902,  28,  426  —  430). — In  the  changes  observed 
in  the  nerve-cells  of  rabbits  after  poisoning  by  this  venom,  chromato- 
lysis  is  so  great  that  ultimately  all  stainable  substance  disappears.  No 
diffuse  staining  or  swelling  of  the  cells  occurs.  The  changes  are 
vinequal  in  different  cells,  but  those  around  the  central  canal  of  the 
spinal  cord  show  the  changes  earliest  and  most  markedly.  Inflam- 
matory and  vascular  changes  are  absent,  and  if  the  dose  given  is 
rapidly  fatal  the  changes  just  described  in  the  nerve-cells  are  not  seen 
either. 

Marinesco  described  very  similar  results  as  the  result  of  abrin 
poisoning.  W.  D.  H. 

Haemolysis  ;  the  Action  of  Staphylolysin.  Heinrich  Schur 
{Beltr.  chem.  Physiol.  Palh.,  1902,  3,  89— 119).— Staphylolysin  acts 
like  a  ferment  both  within  and  without  the  organism.  Its  activity  in 
experiments  in  vitro  increasas  proportionally  with  the  time  ;  in  vivo, 
there  is  a  limit  to  its  activity  ;  this  is  due  to  the  excretion  of  the  poison. 
In  animals,  the  behaviour  of  another  lysin  (immune  hsemolysin)  is 
such  that  fermentative  activity  is  probable.  The  occurrence  of  spon- 
taneous aseptic  hjemolysis  cannot  be  doubted.  Poisoning,  with  the 
two  lysins  mentioned,  produces  oligocytluBmia,  the  rapid  ojcurrence  of 
spontaneous  haemolysis  and  agglutination,  and  the  appearance  of 
nucleated  red  corpuscles  in  the  blood  before  anaimia  sets  in. 

W.  D.  H. 

Influence  of  Putrefaction  on  the  Amount  of  Pentoses  in 
Animal  Organs.  Ericu  Ebstein  (Zeit.  ])hi/siol  Chem.,  1902,  36, 
478 — 486). — Previous  observations  (with  Beudix,  Zeit.  allgeiu.  Physiol., 
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1902,2)  had  shown  that  the  amount  of  pentoses  obtainable  from  liunian 
organs  was  loss  tlmn  that  obtained  from  animals.  It  seemed  possible 
to  explain  this  by  supposing  that  the  liuman  organs  cannot  bo  obtained 
so  fresh  as  those  of  animals.  It  is  now  shown  that  with  lapse  of  time 
and  accompanying  putrefaction  the  pentoses  do  disappear ;  the 
rapidity  of  their  disappearance  is  especially  great  in  the  liver. 

W.  D.  H. 
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Clostridium  Pastorianum,  its  Morphology  and  its  Properties 
as  a  Butyric  Ferment.  Sergei  Winogr.ndsky  {Centr.  Bakt.  Par.,  II, 
1902,  9,  4354,  107 — 112). — Clostridium  pastorianum  is  a  sporogeuous 
anaerobic  ox'ganism  from  the  soil  of  St.  Petersburg  which  has  the  power 
of  assimilating  gaseous  nitrogen  and  also  of  bringing  about  the  butyric 
fermentation  of  certain  carbohydrates.  The  power  of  producing 
fermentation  and,  to  a  certain  extent,  the  course  of  the  action  depend 
on  tlie  natvu'e  of  the  nitrogenous  nourishment.  Dextrose,  sucrose, 
Itevulose,  iuulin,  galactose,  and  dextrin  are  fermented  in  the  presence 
of  peptone,  whilst  only  dextrose,  sucrose,  and  inulin  ai'e  attacked 
when  ammonium  sulphate  is  present.  Lactose,  arabinose,  starch,  gum, 
mannitol,  dulcitol,  glycerol,  and  calcium  lactate  are  not  attacked  by 
the  oi'ganism  under  any  conditions.  The  characteristics  of  the  butyric 
fermentation  brought  about  by  this  organism  are  such  that  from 
42  —  45  per  cent,  of  the  dextrose  is  converted  into  a  mixture  of  acetic 
and  butyric  acids  in  varying  proportions,  small  amounts  of  alcohols 
(ethyl,  propyl,  and  isobutyl)  ai-e  formed,  and  a  considerable  evolution 
of  a  mixture  cf  carbon  dioxide  and  hydrogen  occurs.  In  an  atmosphere 
of  nitrogen,  the  butyric  fermentation  is  readily  set  up  in  a  culture 
medium  quite  free  from  nitrogenous  compounds,  the  gaseous  nitrogen 
being  utilised  to  tlie  extent  of  about  3  mg.  per  gram  of  sugar  de- 
composed, A.  H. 

Alcoholic  Fermentation  of  the  Must  of  Indian  Figs  with 
Yeast  Acclimatised  to  Sodium  Fluoride.  0.  Ulpiani  and  L. 
SARCOLi(.l//i  Jieal.  Accad.  Lincei,  1902,  [v],  11,  ii,  173  —  178.  Compare 
Abstr.,  1902,  ii,  164). — In  continuation  of  their  former  investigations 
(loc.  cit.),  the  authors  find  that,  by  means  of  yeasts  acclimatised  to 
solutions  containing  sodium  fluoride,  it  is  possible  to  employ  the 
fermentation  of  the  must  of  Indian  figs  for  the  commercial  production 
of  alcohol,  previous  sterilisation  of  the  must  being  unnecessary.  The 
yeasts  made  use  of  were  grown  in  a  scries  of  tubes  containing  must 
with  proportions  of  sodium  fluoride  increasing  up  to  0*25  per  cent.,  and 
were  then  employed  for  pitching  must  also  containing  0  25  per  cent, 
of  sodium  fluoride.  By  this  means,  the  organism  wiiich,  in  ordinary 
circumstances,  induces    spontaceous   fermentation  of  the   must,    JSac- 
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charoymyces  Opuntice,  is  completely  suppresf^ed,  as  are  also  secondary 
bacterial  fermentations  (lactic,  mannitic.  iSic), and  the  yield  of  alcohol 
is  practically  theoretical.  The  i*esults  obtained  with  such  acclimatised 
cultivations  of  S.  Pastorianus  II  ai. J  <S'.  Cerevisice  are  as  follows  : 


Sugar  in 
must. 

bugar  re- 
maining. 

CO., 
(cale.-). 

i       CO., 
(found). 

Alcohol 
(calc). 

Alcohol 
(found). 

S.  Past.  11    

S.  Cerevisice 

10*5552 
10-5552 

trace 

5-1603 
5-1603 

4-5989 
5  3692 

5-3948 
5-3948 

5  1032 
4-8401 

T.  H.  P. 

Action  of  Carbon  Dioxide  on  the  Movements  of  Water  in 
Plants.  P.  KosAROFF  {Bied.  Cenir.,  1902,  31,  764  ;  from  Bot.  Centr., 
1900,  83,  138 — 144). — Carbon  dioxide  reduces  the  consumption  of 
•water  both  in  entire  plants  and  in  branches  with  or  without  leaves. 

The  withering  of  plants  under  the  jirolonged  influence  of  carbon 
dioxide  is  due  to  diminished  absorption  and  transpiration  of  water. 

N.  H.  J.  M. 

Changes  in  Phosphorus  in  the  Germination  of  Vetches. 
Leonid  Ivvanoff  {Chem.  Centr.,  1902,  ii,  1001 — 1002;  from  Ber.  deut. 
hot.  Ges.,  20,  366 — 372). — Inorganic  phosphates  appear  soon  during 
germination,  and  after  30  days  represent  93  per  cent,  of  the  total 
phosphorus.  Most  of  the  phosphates  are  derived  from  proteid  phos- 
phorus, seme  from  the  soluble  phosphates,  and  the  smallest  amount 
from  lecithin,  which  suffers  least  change  duiicg  germination. 

N.  H.  J.  M. 

Changes  in  the  Proteid  Phosphorus  of  Plants.  W.  Zaleski 
{Chem.  Centr.,  1902,  ii,  1002;  from  Ber.  deut.  bot.  Ges.,  20,  426—433).— 
In  experiments  with  seedlings  of  Lupinus  angustifolius,  10,  15,  and  25 
days  old,  it  was  found  that  organic  phosphorus  compounds  rapidly 
decomposed  and  that,  coincidently,  the  inorganic  phosphates  increased. 
The  phosphates  are  formed  chiefly  in  the  cotyledons  and  then  migrate 
to  the  axial  organs,  where  they  accumulate.  Whilst  the  proteid 
phosphorus  of  the  cotyledons  is  much  reduced  in  quantity,  the  other 
undefined  phosphorus  compounds  migrate  unchanged  to  the  axial 
organs,  where  they  are  converted  into  phosphates. 

Proteids  containing  phosphorus  are  much  more  stable  than  those 
which  do  not  contain  phosphorus. 

The  complete  elimination  of  proteid  phosphorus  observed  by 
Iwanoff  (preceding  abstract)  is  attributed  to  the  cultivation  of  the  seed- 
lings having  been  too  prolonged.  N.  H.  J.  M. 

Assimilation  in  Wheat.  Josef  Adorjan  (/.  Landw.,  1902,  50, 
193 — 230). — The  amounts  of  <'i-y  matter,  nitrogen,  ash,  and  phos- 
phoric acid  were  determined  in  wheat  at  different  periods  from  May 
to  July.     The  greater  poiticn  of  nutritive  ccnstituents  are  taken  up 
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during  the  earlier  periods  of  growtli.  Nitrogen  especially  is  accumu- 
lated at  an  early  stage.  During  the  flowering  phase  and  tlie  pei  iod 
immediately  preceding  it,  pho.*phoric  acid  is  a.'-similated  to  a  greater 
extent  than  nitrogen.  N.  H.  J.  M. 

Latex  of  Euphorbia  Candelabro.  Orazio  Recuffat  {Gazzeita, 
19('2,  32,  ii,  168  — 172). — The  fresh  latex  of  Euphorbia  candelabro 
is  quite  white  and  has  a  sp.  gr.  0  83  ;  when  kepS  it  becomes 
coagulated  to  a  white  mass,  turning  yellow  on  drying.  A  very  small 
pi'oportiou  is  soluble  in  water,  and  this  contains  saccharine  matter, 
the  calcium  salt  of  an  organic  acid,  and  some  other  substances.  From 
a  litre  of  the  latex,  about  700  gi'ams  of  air-diied  material,  insoluble  in 
water,  are  obtained.  When  treated  with  organic  solvents,  the  juice 
yields  about  20  per  cent,  of  insoluble  gummy  matter,  the  piincipal 
product  being  a  white,  neutral  ^rVLhat-Mice,  canJeuphorbone,  Q^^^VL^^^O^  ;  it 
melts  at  118 — 119°  and  is  infoluble  in  acetic  acid,  water,  or  alkaline 
solutions,  but  soluble  in  neutral  organic  solvents  and  also  in  concen- 
trated sulphuric  acid,  to  which  it  imparts  first  an  orange,  and  later  a 
brown,  colour ;  with  brdmine,  it  gives  an  additive  compound,  and 
when  fused  with  potassium  hydi-oxide  it  yields  small  quantities  of  an 
acid  substance  ;  it  is  not  acted  on  by  light,  but,  when  kept  for  some 
time  in  a  fu^ed  condition,  it  is  transformed  withovit  loss  of  weight  into 
a  colourless,  glassy  mass  which  melts  at  54 — 55°,  turns  yellow  in  the 
light,  and,  when  strongly  heated,  decomposes,  evolving  an  odour  resem- 
bling that  of  gum  lac.  When  heated  with  zinc  dust,  candeuphorbone 
gives  rise  to  strongly  fluorescent  hydrocarbons  of  high  boiling  point, 
resembling  oil  of  resin.  From  the  small  quant  ty  of  other  substances 
contained  in  the  latex,  a  wax-like  mass  melting  at  155 — 156°  was 
separated. 

When  left  in  a  warm,  damp  place,  the  latex  is  rapidly  attacked  by 
moulds,  and  undergoes  profound  trar  sformation.  Extraction  of  this 
changed  mass  with  organic  solvents  yields  candeuphorben,  C^,H^gO. , 
a  very  stable  substance,  which  separates  in  shining,  flattened 
needles  melting  at  117 — 11S°,  is  unchanged  by  light  and  resists  the 
action  of  fu.'-ed  potassium  hydroxide,  but  is  dis^■olved  by  concentrated 
sulphuric  acid.  T.  H.  P. 

Fatty  Oil  contained  in  Apricot  Kernels.  Karl  Dieterich 
{Chem.  Centr.,  1902,  ii,  943  ;  froui  VtrJi.  Vers.  DiiUscli.  Xaturforsch. 
Aerzte,Vd{)\,'\\,  165 — 168). — The  kernels  of  apricots  contain  40 — 41 
per  cent,  of  a  fatty  oil  which  has  a  sp.  gr.  0915 — 0  9211  at  15°,  and 
0-9010— 0-9015  at  90°;  r^fractomcter  number,  65  6—67-0  at  25°,  58-0 
at  40°,  52-25  at  50°;  critical  temperature,  46-47°;  acid  number, 
353  —  360;  saponification  number,  1931  —  2151  ;  Iliibl's  iodine 
number,  100—108-7;  Hiibl- Waller's  iodine  number,  107-8  — 1089; 
it  .'solidifies  at  -14°  to  -20°.  The  fatty  acids  melt  at  4-5°,  and 
solidify  at  0°,  have  a  sp.  gr.  0-9095  at  15°,  0-8875  at  90°;  refracto- 
meter  number,  56  23-56-30  at  25°,  56-0  at  40°,  41-3  at  50°;  critical 
temperature,  19  5°;  Ilubl's  iodine  number,  99-06-99  82;  Hiibl- Waller's 
iodine  number,  9664 — 9790.  The  ct>mposition  of  ajiricot  oil  is  very 
-irailar   to    that  of    peach   or  almond   oil.      Whilst,    however,  almond 
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oil  gives  a  light  yellow  coloration  with  equal  parts  of  nitric  and 
sulphuric  acids,  or  with  fuming  nitric  acid,  sulphuric  acid  and  water 
(Biber's  reaction),  apricot  oil  j'ields  a  red  coloration.  Tt  may  also  be 
distinguished  from  almond  oil  by  the  stability  of  the  emulsion  it  forms 
with  calcium  hydroxide  (Nickles'  reaction).  E.  W.  W. 

Starch  in  Evergreen  Leaves  and  its  Relation  to  Carbon 
Assimilation  during  Winter.  K.  Miyake  {Bied.  Centr.,  1902,  31, 
753—754  ;  from  Bot.  Mag.  Tokyo,  1900,  14,  No.  158  ;  and  Bat.  Centr., 

1901,  85,  389). — The  amount  of  starch  in  evergreen  leaves  varies 
according  to  the  species,  monocotyledons  generally  containing  less  than 
dicotyledons,  gymnospermia,  and  pteridophyta,  and  sometimes  none  at 
all.  The  decrease  in  the  amount  of  starch  reaches  its  minimum  at 
the  end  of  January  ;  from  the  end  of  February,  the  amount  of  starch 
increases  and  is  generally  greater  in  the  spring  than  towards  the  end 
of  summer  or  the  beginning  of  autumn. 

In  winter,  the  production  of  starch  by  assimilation  is  slow,  and  some 
of  it  migrates  to  the  body  of  the  plant. 

Lidforss's  statement  that  crystals  of  calcium  oxalate  are  entirely 
absent  in  winter  is  not  confirmed.  N.  H.  J.  M. 

Feeding  Horses  with  Peat  Molasses.  L.  Grandeau  and 
Alekan  {Bied.  Centr.,  1902,  31,  742—743  ;  from  Landw.  Presse,  1902, 
No.  2). — In  experiments  with  horses,  it  was  found  that  the  peat  of 
peat  molasses  was  distinctly  injurious  to  digestion,  whilst  no  appreci- 
able effect  was  observed  as  regards  retention  by  the  peat  of  the 
potassium  salts  of  the  molasses. 

Molasses  foods  not  containing  peat  are  without  laxative  effect  when 
carefully  employed.  N.  H.  J.  M. 

Straw  as  Pood.  Frakz  Lehmann  {Bied.  Centr.,  1902,  31, 
738 — 740  ;  from  Beut.  landw.  Presse,  19,  445). — By  heating  straw 
chaff  with  twice  its  weight  of  water  and  2 — 4  per  cent,  of  its  weight 
of  sodium  hydroxide  for  6  hours  under  a  pressure  of  4 — 5  atmospheres, 
a  soft  product  is  obtained  which  cattle  and  sheep  eat  readily.  In  the 
case  of  oat  straw,  feeding  experiments  with  sheep  showed  that  56 — 60 
per  cent,  of  the  organic  matter  was  digested.  In  another  sheep  fat- 
tening experiment,  it  was  found  that  1000  parts  of  the  heated  straw 
and  170  parts  of  cotton  cake  meal  were  equivalent  to  1400  of  clover 
hay. 

Cows  consumed  large  quantities  of  the  straw  fodder  without  injuri- 
ous effects.  N.  H.  J.  M. 

Cultivation  of  "Wheat  in  the  Experimental  Fields  at  Grig- 
non  in  1902.     Pierre  P.  Deiierain  and  C.  Dupont  {Compt.  rend., 

1902,  135,  654— 657).— The  yield  of  wheat  in  1902  was  the  greatest 
since  the  commenctment  of  the  experiments  in  1875.  This  is  attri- 
buted to  the  rains  in  May.  Irrigation  of  wheat  in  the  spring  is 
recommended  when  practicable. 

Experiments  with  several  varieties  of  wheat,  with  large  and  small 
grains  in  each  case,  showed  that  the  grain  of  the  produce  was  always 
heaviest  when  the  heavier  seed  was  used,  N.  H.  J.  M. 
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White  Clover.  P.  Pierre  Deherain  and  Em.  Demous.sy  {Ann. 
Agron.,  1902,  28,  497 — 522). — Inoculation  experiments  in  wliich 
garden  soil  was  applied  to  four  different  non-calcareous  soils  were  only 
successful  in  one  case,  an  acid  heath  soil.  This  soil  contained  the 
necessary  microbes,  but  in  insufficient  quantity. 

Liming  is  advantageous  when  a  soluble  phosphate  or  a  superphos- 
phatH  is  applied,  but  is  objectionable  in  absence  of  phosphates  or  in 
conjunction  with  phosphatic  nodules.  N.  H.  J.  M. 

Importance  of  Chemical  Investigation  of  Soils  in  their 
Amelioration.  Ferdinand  WonLTMAXN  {Bied.  Centr.,  1902,  31, 
721 — 725  ;  from  III.  Landw.  Zeit.,  1899,  Nos.  84  and  85). — Attention 
is  called  to  the  importance  of  the  meclianical  analysis  of  soils  and  a 
Icnowledge  of  their  geological  origin  and  the  climatic  conditions. 

N.  H.  J.  M. 

Vegetable  Soil.  Theophile  Schlcesing  [Compt.  rend.,  1902,  135, 
601—605.  Compare  Abstr.,  1901,  ii,  471,  and  1902,  ii,  422).— Two 
sub-soils,  the  one  very  calcareous  and  the  other  a  clayey  sand,  were 
separated  into  constituents  which  settled  in  water  in  10  seconds,  5 
minutes,  1  hour,  and  24  hours  i-espectively,  and  the  still  finer  particles 
which  remained  in  suspension  after  24  hours.  The  percentages  of 
organic  carbon  in  the  different  portions  were  found  to  be  as  follows  : 

Calcareous  soil.  CJayey  sand. 


1.  2.  3.  4.  5.  ].  2.  3.  4.  5. 

02     0-33     1-20     3-92     2-73         0-073     0089     0-350     3560     2070 

In  discussing  the  process  by  which  organic  matter  becomes  attached 
to  the  finest  particles  of  the  soil,  the  opinion  is  expressed  that  the 
organic  and  otlier  nearly  insoluble  substances  are  first  dissolved  and 
then  deposited  and  that  their  solubility  is  then  diminished. 

N.  H.  J.  M. 

Pot  Experiments  to  Test  Field  Observations  concerning 
Soil  Deficiencies.  Burt  L.  Hartwell  (14^/i  Ann.  Rep.  Rhode  Island 
Ayr.  Exper.  Stat.,  1901,  274 — 293). — Out  of  four  pot  experiments, 
only  one  gave  results  agreeing  with  those  obtained  in  the  field*.  In 
one  case,  however,  the  field  experiment  had  only  been  for  one  year,  and 
in  two  cases  the  field  experiments  had  been  made  several  years 
previously.  N.  H.  J.  M. 

Agricultural  Value  of  Martin  [Siemens]  Slag.  Arthur  Peter- 
MANN  {Ann.  Agron.,  1902,  28,  541—542  ;  from/,  d'agr.  jmit.,  1902,  iii, 
535). — The  four  slags  with  which  the  experiments  were  made,  contained 
2'19 — 1080  per  cent,  of  phosphoric  acid  soluble  in  mineral  acid, 
8*31 — 25-28  per  cent,  of  soluble  silica,  and  0-19 — 3-70  per  cent,  of  lime. 
The  results  of  pot  experiments  in  wliich  wheat  was  grown  in  soil 
containing  001:4  per  cent,  of  total  phosphoric  acid  (1)  with  sodium 
nitrate  and  potassium  sulphate,  (2)  as  ( 1 ),  with  basic  slag  as  well,  and 
(3  —  6)  with  Martin  slag  in  addition  to  nitiate  and  potassiuBi  sulphate, 
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showed  that  all  the  phosphatic  manures  were  very  effective.  Two  of 
the  Martin  slags  gave  better,  and  two  inferior,  results  to  those  ob- 
tained with  basic  slag.  N.  J.    H.   M. 


Analytical   Chemistry. 


Gasometry  by  means  of  Victor  Meyer's  Vapour  Density 
Apparatus.  Julius  Mai  and  M.  Silberberg  {Ber.,  1902,  35, 
4229—4238;  Chem.  Zeit.,  1902,  26,  875).— The  authors  describe  in 
detail  a  method  of  using  a  slightly  modified  form  of  V.  Meyer's  vapour 
density  apparatus  for  the  estimation  of  substances  which  readily 
evolve  a  gas  when  treated  with  strong  sulphuric  acid.  Tlie  appar- 
atus, which  is  partly  filled  with  strong  sulphuric  acid,  is  fitted  with  a 
jacket  through  which  aniline  vapour  is  passed  ;  the  substance  con- 
tained in  an  ignited  asbestos  cartridge  is  now  dropped  in,  and  the 
gas  displaced  by  the  evolution  of  gas  in  the  reaction  is  measured  over 
oil.  The  analyses  of  carbonates,  chlorides,  sulphites,  and  oxalates,  of 
which  the  figures  are  given,  agree  well  with  the  theoretical  results. 

R,  H.  P. 

Preparation  of  Normal  Solutions.  Friedrich  "W.  KtJsTER  and 
Ph.  Siedler  {Chem.  Zeit.,  1902,  26,  1055— 1056).— It  is  recommended 
to  prepare  normal  solutions  of  hydrochloric,  nitric,  and  sulphuric  acid?, 
and  also  of  the  alkaline  hydroxides,  by  suitably  diluting  a  somewhat 
concentrated  solution,  the  density  of  which  is  exactly  known.  Refer- 
ence should  be  made  to  tables  published  by  one  of  the  authors. 

L.  de  K. 

Proposals  for  a  Rational  Series  of  Sieve  Numbers.  Adolf 
Mayer  {Zeit.  anal.  Chem.,  1902,  41,  601 — 606). — In  order  to  avoid  the 
empirical  and  irregular  increase  in  the  dimensions  of  the  meshes  of  a 
set  of  sieves,  it  is  pt-oposed  that  their  linear  dimensions  should  be 
made  to  increase  in  a  geometrical  ratio,  and  the  series  1,  1*6,  2'5,  4, 
6*3,  and  10  mm.  is  suggested,  as  giving  an  approximate  increase  of  60 
per  cent,  at  each  step.  M.   J.   S. 

Estimation  of  Chlorine  in  Urine.  Maurice  Bernard  {Chem. 
Centr.,  1902,  ii,  827—828;  from  Pharm.  Zeit,  47,  656— 657).— The 
urine  is  mixed  with  some  sodium  carbonate  and  potassium  nitrate, 
evapoi-ated  to  dryness,  and  incinerated.  The  ash  is  dissolved  in  a  little 
dilute  nitric  acid,  carefully  neutralised  with  sodium  carbonate,  and  the 
phosphoric  acid  removed  with  barium  mixture.  The  filtrate  is  titrated 
with  silver  nitrate  as  usual.  L.  de  K. 

Estimation  of  Fluorine,  Wilhelm  Graf  zu  Leiningen- 
Westerburg  {Chem.  Zeit.,  1902,  26,  967— 968).— The  fluoride,  freed, 
if  necessary  from  silica,  is  heated  at   180 — 200°  with  sulphuric  acid  in 
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a  special  platinum  apparatus  ;  during  the  lieating,  a  current  of  dry  air 
is  transmitted,  'i'lie  hydrogen  fluoride  is  passed  through  a  weiglied 
absorption  tube  filled  with  beads  of  Jena  borosilicate  glass,  which  it 
attacks  with  formation  of  silicon  and  boron  lluorides.  Wlien  no  more 
fumes  are  noticed,  the  contents  of  the  absorption-tube  are  washed 
with  a  boiling  25  per  cent,  solution  of  potassium  hydroxide,  then  with 
water,  alcohol,  or  ether,  dried,  and  reweighed.  The  loss  in  weight 
multiplied  by  1  "31 3229  represents  the  weight  of  the  fluorine. 

L.  DE  K. 

Titration  of  Dissolved  Oxygen  with  Indigo  and  Hypo- 
sulphite Solution.  A.  Wangeuin  and  Daniel  Vorlander  (Chevi. 
Cenlr.,  1902,  ii,  818—819  ;  from  Zeit.  Farben  w.  Textilchem.,  1902,  1, 
439 — 442). — A  modification  of  Schlitzenberger's  method.  A  measured 
volume  of  standard  0"1  per  cent,  solution  of  indigotin  sulphate  is  de- 
colorised by  means  of  a  standard  hyposulphite  solution  in  a  current  of 
coal-gas;  100 — 200  c.c.  of  the  water  to  be  tested  are  added  and  the 
blue  colour  is  again  destroyed  by  careful  addition  of  hyposulphite. 

When  titrating  in  acid  solution  at  the  ordinary  temperature,  the 
value  found  is  just  one-half  of  that  obtained  by  titrating  an  alkaline 
solution  at  45 — 50°.  L.  de  K. 

Analyses  of  Atmospheric  Air.  Orazio  Eebuffat  {Gazzetta, 
1902,  32,  ii,  153 — 157). — The  author  describes  modificatiocs  in  the 
methods  of  air  analysis,  introduced  for  the  purpose  of  examining  the 
air  over  certain  land  to  see  whether  the  effluvium  of  a  neighbourincr 
sewage  works  had  any  injui'ious  eii'ect  on  the  air.  The  modifications 
deal  with  the  estimation  of  ammonia,  hydrogen  sulphide,  and  carbon 
dioxide,  and  with  the  aspiration  and  measurement  of  the  air.  The 
odoriferous  constituents  of  the  air,  other  than  ammonia  and  hydrogen 
sulphide,  were  estimated  by  passing  the  air  through  paraffin  oil,  which 
was  afterwards  acidified  with  sulphuric  acid  and  titrated  with  centi- 
normal  potassium  permanganate  solution.  T.  H.  P. 

Volumetric  Estimation  of  Sulphuric  Acid  in  Sulphates. 
A.  Gawalowski  {Zeit.  anal.  Chem.,  1902,41,614 — 615). — Theauthoi's 
method  (Abstr.,  1888,  751)  may  yield  incorrect  results  if  certain  pre- 
cautions are  neglected.  There  must  be  no  ammonium  salts  present. 
Not  more  than  0*2  gram  of  substance  should  be  taken.  The  standard 
solutions  must  be  decinormal,  not  stronger.  The  titration  must  take 
place  at  the  boiling  temperature.  Diresorcinolphthalein  is  supeiior 
to  phenolphthalein  as  an  indicator.  M.  J,  S. 

Detection  and  Estimation  of  Sulphurous  Acid  in  Wines. 
L.  Mathieu  {Ann.  Chim.  anal.,  1902,  7,  364 — 367). — Test  for  >:iul pliur 
Dioxide. — A  lump  of  marble  weighing  about  1  gram,  1  c.c.  of  hydro- 
chloric acid,  and  10  c.c.  of  the  wine  are  heated  in  a  small,  round- 
bottomed  flask  and  the  vapour  is  passed  through  a  mixture  of  5  c.c. 
of  water  and  2  c.c.  of  iodine  solution  (2*54  grams  of  iodine  and 
3-5  grams  of  potassium  iodide  per  litre).  When  about  2  or  3  c.c. 
have  passed  over,  the  distillate  is  filtered  aud  tested  for  sulpliuric  acid. 

7—2 
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Excess  oj  Total  Sulphur  Dioxide. — To  ascertain  whether  the  sample 
contains  more  than  200  mg.  of  total  sulphur  dioxide,  10  c.c.  of  the 
sample  are  distilled  as  directed,  the  vapours  being  this  time  passed 
through  a  worm  condenser  and  received  into  a  tube  containing  3"1  c.c. 
of  the  iodine  solution  ;  should  the  iodine  be  entirely  reduced,  there  will 
be  more  than  the  permissible  200  mg.  of  sulphur  dioxide  (?  per  litre). 

Excess  of  Free  Sulphur  Dioxide. — White  wines  may  be  tested  by 
adding  to  100  c.c.  of  the  sample  a  few  drops  of  starch  solution  and 
then  4 '6  c.c.  of  iodine  solution  ;  if  the  blue  colour  still  persists,  the 
wine  contains  less  than  30  mg.  of  sulphur  dioxide  (?  per  litre).  White 
and  red  wines  may  also  be  tested  by  adding  to  50  c.c.  of  the  sample 
2"3  c.c.  of  iodine  solution,  si  few  drops  of  hydrochloric  acid,  and  2  c.c. 
of  10  per  cent,  barium  chloride  solution.  If  the  30  mg.  limit  has  not 
been  exceeded,  no  further  precipitation  of  barium  sulphate  should  take 
place  on  adding  more  iodine.  L.  de  K. 

Gravimetric  Estimation  of  Tellurium  by  means  of  Hypo- 
phosphorous  Acid.  Alexander  Gutbier  [with  E.  Kohn]  {Zeit. 
anorg.  Chem.,  1902,  32,  295 — 297). — An  aqueous  solution  of  telluric 
acid  gives  with  hypophosphorous  acid,  a  colloidal  solution  of  tellurium 
(A.bstr.,  1902,  ii,  653)..  When  this  solution  is  boiled,  the  tellurium  is 
completely  precipitated  in  a  form  which  can  easily  be  filtered.  The 
method  can  only  be  used  when  no  other  salts  are  present  which  would 
be  reduced.  J.  McC. 

Quantitative  Separation  of  Tellurium  from  Antimony. 
Alexander  Gutbier  [and,  in  part,  F.  Resenscheck]  {Zeit.  anorg. 
Chem.,  1902,32,  260—271.  Compare  Abstr.,  1902,  ii,  558,  652).— 
Muthmann  and  Schroder's  method  for  the  separation  of  tellurium  and 
antimony  does  not  give  good  results,  as  the  tellurium  is  not  completely 
precipitated  under  these  conditions.  The  separation  is  best  effected  by 
means  of  hydrazine  hydrate  (or  its  hydrochloride,  but  not  sulphate)  in 
presence  of  tartaric  acid.  Elementary  tellurium  is  quickly  and  com- 
pletely precipitated  (Abstr.,  1901,  ii,  687),  and  the  antimony  may 
then  be  precipitated  as  sulphide.  The  hydrazine  may  be  replaced  by 
hydroxy lamine,  but  this  is  not  to  be  recommended  because  it  requires 
prolonged  boiling  in  ammoniacal  solution  to  effect  complete  reduction. 
Jannasch  and  Heimann's  observation  (Abstr.,  1899,  ii,  60)  that  the 
reduction  is  complete  in  about  an  hour,  has  not  been  confirmed. 

J.  McC. 

Volumetric  Estimation  of  Hydrazine.  Robert  STOLLfe  {J.  pr. 
Chem.,  1902,  [ii],  66,  332—338.  Compare  Abstr.,  1891,  263).— 
Hydrazine,  in  hydrazine  hydrate  or  its  salts,  is  estimated  by  adding 
potassium  or  sodium  hydrogen  carbonate  and  immediately  titrating 
with  a  standard  iodine  solution  in  presence  of  starch.  As  the  reaction 
NgH^  +  2I2  =  Ng  +  4HI  finishes  slowly,  the  coloration  should  persist  for 
at  least  2 — 4  minutes.  The  titration  is  not  affected  by  the  presence 
of  ammonia. 

As  pure  hydrazine  sulphate  is  easily  prepared,  it  is  recommended  as 
a  standard  for  the  preparation  of  iodine  solutions. 
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In  conjunction  witli  inothyl-orauge  as  an  indicator,  hydrazine  sulph- 
ate can  be  used  for  estimation  of  dissolved  alkalis.  The  reaction 
takes  place  according  to  the  equation:  SNolIpH^SO^  +  ■3K0H  = 
(N.,H^).,,H„S04  +  K.,SO^  +  2H20,  The  action  of  iodine  on  propyl- 
hydrazine  leads  to  the  formation  of  s-dipropylhydrazine.  When  iodine 
solution  is  rapidly  added  to  benzylhydrazine,  the  following  reaction 
occurs:  CHoPh-NoH^ -F  2I.,  =  CH.,PhI  +  ;3HI-i- N„  (compare  Abstr., 
1900,  i,  698): 

The  action  of  iodine  on  phenylhydrazine  in  sodium  hydrogen  car- 
bonate solution  in  an  atmosphere  of  carbon  dioxide  leads  to  the  forma- 
tion of  diazobenzenephenylhydrazide  (compare  Abstr.,  1893,  i,  509  ; 
1900,  i,  707)  according  to  the  equation:  2N2H,jPh-|- 2I^  =  4HI -t- 
NPh:N-NPh-NHo  (compare  Fischer,  Ber.,  1877,  10,  ISSS";  :Meyer, 
Abstr.,  1887,  1042).  Omission  of  the  cai'bon  dioxide  atmosphere 
resulted  in  the  formation  of  phenyldiazoimide  and  aniline. 

DiazotoluenetolylJojdrazide,  formed  by  the  action  of  iodine  on  tolyl- 
hydrazine,  melts  at  95"^. 

The  action  of  iodine  on  benzoylhydrazine  at  the  ordinary  tempera- 
ture leads  to  the  formation  of  benzoic  acid  with  evolution  of  nitrogen  ; 
at  0°,  5-dibeuzoylhydrazine  is  formed.  G.  Y. 

Volumetric  Estimation  of  Nitric  Acid  in  Water.  Otto 
ScHMATOLLA  {Ckem.  Centr.,  1902,  ii,  1152 — 1153;  from  Apoth.-Zeit., 
17,  697 — 698). — A  modification  of  Marx's  process.  A  solution  is  pre- 
pared by  dissolving  4 — 5  grams  of  indigotin  in  80 — 100  grams  of  sulph- 
uric acid  and  diluting  with  water  to  a  litre.  A  solution  of  potassium 
nitrate  containing  O'OOl  gram  of  nitric  pentoxide  per  c.c.  is  also 
required  ;  before  use,  4  c.c.  are  diluted  to  100  c.c.  Thirty  c.c.  of  sul- 
phuric acid  are  mixed  with  1  c.c.  of  the  indigo  solution,  prepared  by 
diluting  the  stock  solution  with  an  equal  volume  of  water ;  the  mix- 
ture is  heated  on  the  water-bath,  and  the  potassium  nitrate  solution 
added  at  intervals  of  2  or  3  minutes  until  the  liquid  [^is  decolorised. 
Having  thus  found  the  titre  of  the  indigo,  which  should  amount  to 
0'12 — 0"32  mg.  of  nitric  pentoxide,  it  may  be  used  for  the  estimation 
of  nitrates  in  water.  Waters  containing  a  large  amount  of  nitrates 
should  be  suitably  diluted.  L.  de  K, 

Estimation  of  Phosphoric  Acid  by  Titrating  the  Am- 
monium Phosphoniolybdate  Precipitate.  Josef  Cji:zae  (Chem. 
Centr.,  1902,  ii,  820 — 821;  from  Bull.  Assoc,  beige.  Chimistes,  1902, 16, 
247 — 253). — Nyssen's  process  is  recommended  ;  this  consists  in 
titrating  with  a  standard  solution  of  sodium  hydroxide  the  phospho- 
molybdate  precipitated  in  the  cold. 

One  hundred  parts  of  the  yellow  precipitate  (containing  3 '789  parts 
of  phosphorus  pentoxide)  require  for  neutralisation  49'46  parts  of 
sodium  hydroxide.  L.  de  K. 

Volumetric  Estimation  of  Phosphoric  Acid.  de  Molinahi 
{Aim.  Chilli,  anal.,  1902,  7,  405—407). — Reagents  required.  A  solution 
containing  90  grams  of  ammonium  molybdate  and  a  few  drops  of 
ammonia  per  litre,  a  saturated  solution  of  ammonium  nitrate,  nitric 
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acid  of  sp.  gr.  1'4,  equivalent  solutions  of  potassium  hydroxide  and 
sulphuric  acid  representing  O'OOi  gram  of  phosphoric  oxide  perc.c,  and 
a  solution  of  ammonium  citrate  prepared  by  dissolving  500  grams 
of  citric  acid  in  about  700  c.c.  of  ammonia  of  sp.  gr.  0"92,  cooling  to 
15°,  diluting  with  water  to  sp.  gr.  r09,  and  tben  mixing  with  am- 
monia to  the  extent  of  50  c.c.  per  litre. 

Supeiyhospliates.  Two  grams  of  the  sample  are  extracted  with  water 
and  the  solution  diluted  to  250  c.c.  ;  the  residue  is  then  treated  with 
100  c.c.  of  ammonium  citrate,  the  extract  being  also  diluted  to  250  c.c. ; 
12*5  c.c.  of  each  solution  are  taken  for  analysis.  Ten  c.c.  of  dilute  nitric 
acid  (1:1)  and  15  c.c.  of  anlmonium  nitrate  are  added,  and  after  diluting 
to  70  c.c.  the  mixture  is  boiled  for  10  minutes  ;  the  flame  is  then  removed 
and  20  c.c.  of  ammonium  molybdate  are  added  in  two  portions  of  10 
c.c.  each.  After  10  minutes,  the  precipitate  is  washed  by  decantation 
and  filtration,  until  the  washings  are  no  longer  acid.  The  filter  and 
its  contents  are  then  treated  with  a  definite  volume  of  standard 
alkali,  the  excess  of  which  is  titrated  in  the  usual  manner  with 
sulphuric  acid  and  phenolphthalein. 

Basic  slags.  Ten  c.c.  of  the  acid  solution  (5  grams  in  500  c.c.)  ai'O 
mixed  with  ammonia  until  a  permanent  precipitate  has  formed  ;  10  c.c. 
of  dilute  nitric  acid  (1  : 1)  and  15  c.c.  of  ammonium  nitrate  are  added, 
and,  after  diluting  to  70  c.c.  the  liquid  is  heated  to  boiling  and  pre- 
cipitated by  adding  successively  5  and  10  c.c.  of  ammonium  molybdate. 

Phosphates,  soluble  •phosphates.  The  same  process  is  used  as  for  basic 
slags,  but  in  addition  10  c.c.  of  ammonium  citrate  are  added  and 
40  c.c.  of  molybdate  solution  in  two  portions  of  20  c.c.  are  used. 

Mixed  manures.  The  same  process  is  used  as  for  superphosphates. 

L.  DE   K. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  in  Basic 
Slags  by  the  Molybdate  Method.  Hugo  Neubauer  {^Zeit.  angew. 
Chem.,  1902,  15,  1133— 1135).— The  triple  phosphate,  obtained  by 
Wagner's  new  citrate  process,  may  contain  an  admixture  of  silica, 
particularly  when  the  improved  molybdate  solution,  containing  excess 
of  ammonium  nitrate,  is  employed ;  the  precipitate  is,  therefore, 
redissolved  in  hydrochloric  acid,  and  the  silica  rendei'ed  insoluble  by 
evaporation  to  dryness.  After  extracting  the  residue  with  hydro- 
chloric acid,  the  phosphoi-ic  acid  is  estimated  in  the  filtrate. 

L.  DE  K. 

Improvement  in  Marsh's  Apparatus.  Armand  Gautier  {Bull. 
Soc.  chim.,  1902,  [iii],  27,  1030 — 1034). — A  figure  of  the  apparatus 
used  by  the  author  is  given  in  the  original  paper.  The  arsenic  is  first 
isolated  as  the  sulphide,  the  latter  is  then  dissolved  in  aqueous  ammo- 
nium carbonate,  and  the  dry  residue  from  the  evaporation  of  this  solu- 
tion, after  oxidation  with  nitric  acid  in  presence  of  sulphuric  acid,  is 
dissolved  in  water  and  added  to  the  generating  flask  of  the  apparatus. 
The  action  of  the  acid  on  the  zinc  is  started,  if  necessary,  by  the  addi- 
tion of  platiuic  chloride  in  place  of  a  copper  salt,  since  the  latter  foi'ms 
a  copper  arsenide  which  is  not  decomposed  by  acids.  The  issuing  gas 
is  dried  by  passing  through  a  plug  of  dry  cotton  wool  befoi^e  being 
heated.  T.  A.  H. 
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Retention  of  Arsenic  by  Iron  in  the  Marsh-Berzelius  Method. 
Charles  L.  Parsons  and  Morris  N.  Stkwart  (./.  Ainer.  (Jhem.  >Soc., 
1902,  24,  1005  — 1011).— Contrary  to  Allen's  statement  (./.  S'oc.  Chern. 
Ind.,  1902,  21,  94)  that  a  trace  of  iron  added  to  the  liquid  to  be  tested 
for  arsenic  insures  a  more  regular  evolution  of  hydrogen  and  the 
formation  of  uniformly  deposited  mirrors  in  the  Marsh-Berzelius 
apparatus,  the  authors  state  that  the  presence  of  iron  either  in  the 
zinc  employed  or  in  the  solution  is  fatal  to  the  correct  determination  of 
arsenic.  If  only  a  qualitative  test  is  required,  a  trace  of  iron  does  not 
interfere.  The  missing  ai-senic  is  found  along  with  iron  in  the  residue 
obtained  from  the  liquid  when  it  is  evaporated  to  dryness  with 
nitric  acid.  L.  de  K. 

Simplified  Elementary  Analysis.  Maximiliano  Dennstedt 
{Zeit.  anal.  Chem.,  1902,  41,  525 — 539). — The  combustion  is  made  in 
a  sti-eamof  oxygen  in  a  tube  containing  platinised  qu;irtz  fragments. 
No  furnace  is  required,  the  tube  being  laid  in  a  trough  and  supported 
near  its  ends  by  two  simple  stands,  whilst  the  heat  is  .supplied  by 
several  Bunsen  or  Teclu  burners.  Two  lateral  troughs  support  short 
heat  reflectors  ;  the  stands,  troughs,  and  reflectors  are  made  of  sheet- 
iron,  the  last  two  being  lined  with  asbestos  (see  Fritzsche,  Annalen, 
1897,  294,  83).  The  substance  is  always  introduced  in  a  porcelain 
boat.  The  arrangements  for  the  introduction  of  purified  air  and 
oxygen  are  of  the  usual  type,  calcium  chloride  and  soda-lime  being 
employed  as  absorbents  for  the  products  of  combustion.  At  the  end 
of  the  system  is  placed  a  wash-bottle  containing  dilute  palladium 
chloride  solution,  which  serves  as  a  gas  regulator  and  is  blackened 
when  unburnt  substance  passes  through  the  platinised  quartz. 
The  combustion  is  allowed  to  take  2 — 3  hours,  but  requires  attention 
only  about  every  quarter  of  an  hour.  If  the  substance  contains 
nitrogen,  three  boats  containing  lead  dioxide  are  introduced  between 
the  platinised  quartz  and  the  calcium  chloride  tube  but  are  not  heated 
until  the  whole  of  the  substance  is  burnt,  as  the  absorption  of  the 
oxides  of  nitrogen  is  only  complete  in  the  presence  of  moisture. 
Sulphur,  chlorine,  and  bromine  are  also  absorbed  by  the  lead  dioxide, 
and  can  then  be  estimated  by  the  ordinary  methods.  Iodine  is  not 
arrested,  but  can  be  taken  up  by  finely  divided  (molecular)  silver.  A 
similar  arrangement  is  used  for  the  Dumas  nitrogen  estimation,  the 
tube  is  then  charged  with  coarse  copper  oxide,  the  substance  is  mixed 
with  finer  oxide,  and  carbon  dioxide  is  supplied  by  heating  sodium 
hydrogen  carbonate.  With  the  exception  of  carbon  disulphide,  no 
organic  substance  has  been  met  with  which  could  not  be  analysed  by 
this  method.  M.  J.  S. 

Estimation  of  Carbon  Monoxide  and  Carbon  Dioxide  in 
Vitiated  Air.  Ferdinand  .Jean  {C'omj>t.  rend.,  1902,  135,  746—748). 
—  In  the  apparatus  devi>-ed,  the  suspected  air  is  drawn  first  through  a 
wash-bottle  containing  50  c.c,  of  ^/lOOO  palladious  chloride  solution 
(or  an  ainmoniacal  solution  of  silver  nitrate).  Eight  to  10  c.c.  of 
carbon  monoxide  produce  an  appreciable   black  deposit,  which  si-rves 
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as  a  measure  of  the  quantity  of  carbon  monoxide  in  the  air.  After 
passing  througii  this  solution,  the  air  is  drawn  through  a  wash- 
bottle  containing  5  c.c.  of  Nj'l  potassium  hydroxide  and  45  c.c.  of 
water  coloured  with  Blue,  C-IB.  In  order  to  change  the  colour  of 
the  indicator,  88  c.c.  of  carbon  dioxide  are  required,  and  from 
the  volume  of  air  passed  through  until  this  change  takes  place 
the  amount  of  carbon  dioxide  present  in  the  air  can  be  found.  The 
air  finally  passes  through  a  wash-bottle  containing  sulphuric  acid, 
which  becomes  yellowish  or  brown  if  hydrocarbons  or  other  volatile 
organic  compounds  are  present  in  the  air.  The  numbers  given  apply 
to  air  at  18°.  .  J.  McC. 

Analysis  of  Carborundum  (Silicon  Carbide).  Alberto  Goetzl 
{Chem.  Zeit.,  19U2,  26,  967). — The  compound  is  heated  with  excess  of 
lead  oxide  out  of  contact  with  air.  If  more  metallic  lead  is  obtained 
than  is  required  by  theory,  the  samplfi  contains  excess  of  carbon 
(graphite),  but  if  less  is  obtained,  it  points  to  admixture  of  sandy 
matter.  This  analysis  may  be  checked  by  absorbing  and  weighing 
the  carbon  dioxide  formed  during  the  combustion.  L.  de  K. 

Estimation  of  Free  and  Combined  Alkali  in  Sulphite  Liquors. 
E.  Schwartz  {Chem.  Zeit.,  1902,  26,  897). — The  alkali,  in  combination 
with  sulphurous  acid,  is  estimated  by  titrating  the  sulphur  dioxide 
with  NjlQ  iodine  solution,  each  c.c.  of  which  represents  0"0031  gram 
of  sodium  oxide. 

After  destroying  the  blue  colour  by  careful  addition  of  solution  of 
sodium  thiosulphate,  the  free  alkali  is  titrated  with  iY/5  sulphuric 
acid,  each  c.c.  of  which  represents  0-0062  gram  of  sodium  oxide.  The 
total  amount  of  sodium  oxide  may  be  found  by  evaporating  a  portion 
of  the  liquid  with  sulphuric  acid  and  weighing  the  residual  sodium 
sulphate.  From  these  data  the  sodium  existing  as  sulphite,  sulphate, 
and  uncombined  alkali  may  be  calculated.  L.  DE  K. 

Simplified  Estimation  of  Potassium.  B.  Sjollema  {Chem.  Zeit., 
1902,  26,  1014 — 1015). — The  troublesome  removal  of  sulphuric  acid  in 
manures  containing  potassium  salts,  such  as  kainite,  may  be  simplified 
by  using  a  sludge  of  freshly  precipitated  barium  carbonate  instead  of 
barium  chloride.  The  mixture  should  be  boiled  for  half  an  hour,  and  if 
the  substance  contains  but  little  magnesium  chloride  some  of  this  salt 
should  be  added.  A  filtrate  free  from  sulphates  is  obtained  which  may 
then  be  treated  with  platinum  chloride  and  a  few  drops  of  hydrochloric 
acid.  L.  DE  K. 

Analysis  of  Bleaching  Powder.  Ludwig  Vanino  {Zeit.  anal. 
Chem.,  1902,  41,  539 — 541). — A  table  giving  the  weight  of  1  c.c.  of 
chloiine  at  temperatures  from  10°  to  30°  and  for  evei'y  millimetre  of 
pressure  from  700  to  770  mm.  For  the  gasometric  evaluation  of 
bleaching  powder,  Scheibler's  calcimeter  can  generally  be  used  with 
sufficiently  satisfactory  results.  M.  J.  S. 
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Estimation  of  Calcium  Sulphide  in  Bone  Charcoal.  Adelbeiit 
Kossi.NC!  {Zeit.  anal.  Cliem.,  l'JU2,  41,  GIO — 614). —  When  lar^'e  amounts 
of  calcium  sulphide  are  present,  oxidation  with  potassium  chlorate 
and  hydrochloric  acid,  or  even  with  bromine  water,  is  attended  with 
escape  of  hydrogen  sulphide  and  consequent  low  results ;  but  if  the 
substance  is  treated  successively  with  an  alkali  hydroxide  and  excess 
of  bromine  and  subsequently  boiled  and  acidified,  this  error  is  com- 
pletely avoided.  M.  J.  S. 

Estimation  of  Zinc  as  Sulphide.  A.  Tiiikl  [Zeit.  anorg.  Cliem., 
1902,  33,  1 — 8). — Precipitated  zinc  sulphide  is  difficult  to  filter,  but 
if  zinc  solution  is  treated  successively  with  ammonium  acetate  and 
hydrogen  sulphide  solution  and  the  mixture  containing  excess  of 
these  reagents  boiled  in  a  round  bottomed  flask  for  two  minutes,  the 
zinc  sulphide  readily  separates  as  a  flocculent  precipitate.  After 
settling,  the  clear  liquid  is  decanted  through  a  filter  and  the  pre- 
cipitate washed  by  decantation  with  hot  water  containing  hydrogen 
sulphide.  The  precipitate  is  transferred  with  as  little  water  as  possible 
to  a  50  C.C.,  Jena-glass,  conical  flask,  and  in  this  vessel,  together  with 
the  filter  ash,  it  is  dried  by  heating  first  on  the  water-bath  in  a  current 
of  air  and  then  in  a  small  asbestos  furnace  in  a  current  of  hydrogen 
sulpliide,  the  hydrogen  sulphide  being  finally  displaced  by  a  curi'ent 
of  hydrogen.  This  is  repeated  until  the  weight  of  the  flask  is 
constant. 

The  author  recommends  heating  sulphides  (of  zinc,  manganese,  iron, 
lead,  and  copper)  in  a  current  of  hydrogen  sulphide  rather  than  with 
sulphur  in  a  current  of  hydrogen.  J.  McC 

Estimation  of  Zinc  by  Cohn's  Method.  Lucien  L.  de  Koninck 
and  M.  Grandkv  [Chem.  Centr.,  1902,  ii,  822 — 823;  from  Bull.  Assoc. 
beige.  Chimistes,  16,  234—339). — Cohn's  process  (Abstr.,  1902, 
ii,  50)  is  recommended.  The  reagent  is,  however,  best  made  by  dis- 
solving 1  mol.  of  mercuric  thiocyanate  in  a  solution  containing  2  mols. 
of  potassium  thiocyanate.  This  is  standardised  by  means  of  silver 
nitrate,  the  excess  of  which  is  then  titrated  with  potassium  thiocyanate 
(Volhard's  process).  It  is  not  advisable  to  prepare  the  reagent  by 
mixing  mercuric  chloride  and  potassium  thiocyanate,  as  suggested  by 
Cohn,  because  this  introduces  chlorine.  L.  de  K. 

Detection  of  Cadmium  in  Zinc  Ores.  R.  Biewend  {Chem. 
Centr.,  1902,  ii,  821—822;  from  Berg.-IIuttenm.  Zeit.,  61, 
401 — 403). — The  behaviour  of  cadmium,  when  heated  on  charcoal  with 
the  blowpipe,  is  well  known  and  admits  of  the  detection  of  very  minute 
traces.  Tlie  author  has  found  that  this  metal  may  be  also  readily  de- 
tected in  zinc  ores  by  heating  0*1 — 0"5  gram  of  the  sample  in  a  narrow 
glass  tube  with  the  addition  of  charcoal,  potassium  oxalate,  spathic 
iron  ore,  or  aluminium.  Beyond  a  zinc  deposit  will  then  be  noticed 
a  deposit  either  of  metallic  cadmium  or  its  oxide,  which  may  bo  con- 
verted into  the  characteristic  sulphide  by  igniting  and  exposing  to 
sulphur  vapour.  Or  it  may  be  heated  in  contact  with  air  and  thus 
completely  converted  into  the  characteristic  brown  oxide.    L.  de  K. 
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Electrolysis  of  Copper  Sulphate  as  a  Basis  for  Acidimetry. 
WiLHELM  Lange  {Zeit.  anal.  Chem.,  1902,  41,  609— 610).— The 
electrolysis  of  pui-e  copper  sulphate  always  yields  a  spongy  metal 
which  is  not  well  adapted  for  weighing.  If  nitric  acid  is  added,  the 
copper  is  obtained  in  the  crystalline  form,  and  the  nitric  acid  is  reduced 
quantitatively  to  ammonia.  The  proportion  of  nitric  acid  must  be 
between  10  and  30  per  cent,  of  the  weight  of  the  copper.  Accur- 
ate results  are  obtained  by  determining  the  relation  between  the 
alkali  and  the  iVyiO  nitric  acid  before  and  after  electrolysis. 

M.  J.  S. 

lodometric  Estimation  of  Copper  as  Cuprous  Xanthate. 
Erwin  PvUPp  and  L.  Krauss  {Ber.,  1902,  35,  4157— 4160). —Copper 
may  be  estimated  by  precipitating  copper  salts  with  a  solution  of  potass- 
ium xanthate  containing  sodium  hydrogen  carbonate  and  estimating 
the  excess  of  potassium  xanthate  in  an  aliquot  part  of  the  filtrate 
by  titration  with  iodine  in  the  presence  of  sodium  hydrogen  carbonate 
and  starch,  the  reaction  being  20Et-CS2K-j-l2  =  2KI -|- S2(CS-0Et)^. 
The  potassium  xanthate  solution  is  previously  standax'dised  against 
iodine,  and  rapidly  changes  in  titre.  The  capric  salt,  which  is  first 
formed  in  the  reaction,  2(OEt-CS-S)2Cu  =  (OEfCSS)2Cu2  +  So(CS-0Et)2, 
decomposes  into  ethyl  oxysulphocarbonate  and  the  insoluble  cuprous 
salt ;  the  latter  is  filtered  off.  The  process  can  be  carried  out  in  the 
presence  of  acetic  acid,  and  yields  excellent  results.  A.  H. 

Cause  of  the  Loss  of  Mercury  in  the  Decomposition  of 
Organic  Substances  by  Presenius  and  Babo's  Method,  and  in 
the  Purification  of  Mercury  Sulphide.  Carlo  Pierpaoli  (Chem. 
Centr.,  1902,  ii,  73,  914;  from  Boll.  Chim.  Farm.,  41,  561—568).— 
Experiments  with  horse-Hesh,  to  which  mercuric  chloride  had  been 
added,  showed  that  no  loss  of  mercui-y  takes  place  during  the  evap- 
oration on  the  water-bath.  The  mercury  sulphide  obtained  from  the 
solution  after  the  decomposition  of  the  organic  matter  is  completed 
must  be  thoroughly  freed  from  chlorides,  otherwise  further  treatment  of 
the  sulphide  with  sulphuric  and  nitric  acids  at  170°  causes  some  loss 
of  mercury.  The  purification  of  the  mercury  sulphide  is  moi'e  safely 
attained  by  the  use  of  nitro-hydrochloi-ic  acid.  Fresenius-Babo's 
method  for  the  destruction  of  organic  substances  was  found  to  give 
better  results  than  the  processes  of  Gautier,  Denig6s,  and  others. 

W.  P.  S. 


Testing  of  Cerium  Oxalicum  Medicinale.  C.  Pv.  Bohm  (Chem. 
Centr.,  1902,  ii,  980—981  ;  from  Pharm.  Zeit.,  47,  737—739. 
Compare  Abstr.,  1902,  ii,  455). — Cerium  oxalicum  medicinale,  a  white, 
granular  powder,  is  not  affected  by  exposure  to  the  air,  and  is  soluble 
in  acids  but  not  in  water  or  alcohol.  In  order  to  test  for  cerium, 
O'l  —  0"2  gram  is  dissolved  in  about  10  c.c.  of  dilute  nitric  acid  (1:5), 
and  hydrogen  peroxide  and  ammonia  are  added  to  the  warm  solution 
until  it  is  alkaline.     The  brown  precipitate  which  is  formed  resembles 


ANALYTICAL  CHEMISTRY.  107 

a  hydroxide  and  dissolves  in  hydrochloric  acid  with  Hheration  of 
chlorine.  Oxalic  acid  is  detected  by  boiling  about  1  gram  of  the  salt 
with  20  c.c,  of  sodium  or  potassium  hydroxide  solution,  acidifying 
the  solution  with  acetic  acid  and  iiually  precipitating  with  calcium 
chloride;  the  quantity  of  the  acid  is  determined  by  Stolba's  volumetric 
method.  In  another  portion  of  the  alkaline  filtrate,  aluminium  is 
tested  for  by  means  of  ammonium  chloride,  and  in  a  second  portion 
zinc  and  iron  are  precipitated  by  hydrogen  sulphide.  The  presence  of 
carbonates  is  shown  by  the  evolution  of  carbon  dioxide  when  the 
powder  is  treated  with  acid,  and  the  heavy  metals  are  precipitated  in 
the  acid  solution  by  hydrogen  sulpliide.  Lanthanum  and  didymium  are 
recognised  by  the  brown  colour  of  the  oxide  formed  by  ignition  of 
the  oxalate.  If  the  oxide  forms  a  clear  solution  when  heated  with 
concentrated  nitric  acid  on  the  water-bath,  the  salt  may  be  taken  to 
contain  not  more  than  45  per  cent,  of  cerium,  but  if  a  residue  is  left, 
other  than  silica,  the  percentage  is  higher.  When  the  oxalate  con- 
tains lanthanum  and  didymium,  the  cerium  is  estimated  by  Bunsen's 
or  by  von  Knorre's  volumetric  method  ;  the  quantity  of  didymium 
is  determined  by  Vierordt's  spectroscopic  method,  and  the  lanthanum 
estimated  by  difference.  E.  W.  W. 

Estimation  of  Manganese  in  Rocks.  MaxDittrich  {Ber.,  1902, 
35,4072  —  4073). — Manganese  in  very  small  quantities  (0"1~0'2  per  cent.) 
is  vei-y  often  found  in  rocks  together  with  a  very  much  larger  quantity 
of  iron.  It  is  entirely  precipitated  from  the  solution  of  the  rock  in  the 
form  of  hyd rated  peroxide,  together  with  iron,  aluminium,  and  titanic 
acid,  by  adding  ammonia  and  ammonium  chloride  together  with  hydro- 
gen peroxide.  This  precipitate  is  fused  with  sodium  hydroxide  and 
hydrogen  peroxide  added  to  the  aqueous  extract,  when  the  ii'on 
and  the  whole  of  the  manganese  are  thrown  down  leaving  the  alumina 
in  solution.  The  manganese  is  obtained  fi'om  the  solution  of  the 
iron  and  manganese  by  warming  the  acidified  solution  with  ammonium 
persulphate  for  some  hours ;  the  precipitate  of  manganese  contains  a 
small  quantity  of  iron  which  can  be  separated  by  precipitating  the  iron 
by  means  of  ammonia  in  the  presence  of  hydroxylamine ;  under  these 
conditions,  only  the  iron  is  precipitated.  K.  J.  P.  0. 

Separation  of  Manganese  from  Cobalt  and  Nickel.  M.  Emm. 
Pozzi-EscoT  {Ann.  L'hiiii.  anal.,  1902,  7,  376). — The  solution,  which 
must  contain  a  lai'ge  excess  of  ammonium  salts  and  ammonia,  is  mixed 
with  liydrogen  peroxide  or  ammonium  pei-sulphate,  which  completely 
precipitates  the  manganese  as  hydrated  peroxide  and  leaves  the  cobalt 
and  nickel  in  solution  ;  if  but  little  nickel  and  much  cobalt  are  present, 
the  liquid  shows  the  red  colour  of  a  percobaltic  salt. 

The  manganese  precipitate  is  then  converted  by  ignition  into 
manganoso- manganic  oxide.  L.  ue  K, 

Standardisation  of  Permanganate  with  an  Oxalate.  C. 
RCST  {Zbit.  anal.  Chem.,  1902,  41,  606— G08).— Maugane.'-e  oxalate, 
dried  over  .^ulphvuic  acid,  always  contains  2IJ,/J,  and  being  non-hygro- 
scopic  serves  as  a  convenient  salt  for  standardising  permanganate  ; 
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it  is  prepared  by  boiling  pure  manganous  carbonate  with  a  small  excess 
of  oxalic  acid  and  washing  on  the  filter  pump.  The  method  is  free  from 
the  disadvantages  attending  the  use  of  lead  oxalate  as  advocated  by 
Stolba.  M.  J.  S. 

Estimation  of  Iron  in  Natural  Waters.  Ludwig  W.  Winkler 
{Zeit.  anal.  Chem.,  1902,41,  550 — 552). — The  iron  existing  in  solution 
as  ferrous  hydx'ogen  carbonate  in  natural  waters  can  be  very  con- 
veniently estimated  colorimetrically  by  treatment  with  ammonium 
sulphide.  For  quantities  ranging  from  0"3  to  1'5  mg.  of  iron  per 
litre,  100  c.c.  of  the  water  are  treated  in  a  cylinder  with  5  c.c.  of 
hydrogen  sulphide  solution  and  1  or  2  drops  of  ammonia.  For  a 
standard  of  comparison,  a  similar  mixture  is  made  with  distilled  water, 
and  a  solution  of  ferrous  ammonium  sulphate  containing  0'7  gram 
per  litre  is  added  until  the  depth  of  colour  is  approximately  the 
same.  Since  the  tint  of  the  latter  mixture  will  incline  to  a  bluish- 
black  whilst  that  of  the  former  will  be  brown,  the  standard  mixture 
should  be  decolorised  by  acidifying  with  hydrochloric  acid  and  again 
rendered  alkaline  with  ammonia.  If  necessary,  more  iron  solution 
can  then  be  added,  and  the  equality  of  colour  should  finally  be  con- 
firmed by  acidifying  both  mixtures  and  again  adding  ammonia.  Ferric 
iron,  which  gives  a  far  less  sensitive  reaction,  may  be  reduced  by  warm- 
ing with  acidified  hydrogen  sulphide  before  adding  ammonia. 

M.  J.  S. 

Stannous  Chloride.  M.  de  Jong  (Zeit.  anal,  Chem.,  1902,  41, 
596 — 601). — Stannous  chloride  is  one  of  the  few  inorganic  compounds 
soluble  in  ether.  The  ethereal  solution  gives  a  brownish-x'ed  ring  when 
added  to  hydrochloric  acid  containing  1/50  mg.  of  arsenious  acid.  This 
reaction  can  be  employed  in  the  presence  of  sulphuric  acid  and 
bismuth,  which  is  not  the  case  with  Bettendorf's  process.  An  acidified 
solution  of  stannous  chloride  dissolves  lead  sulphate  freely,  converting 
it  into  lead  chloride.  M.  J.  S. 

Sulphuric  Acid  as  Solvent  for  Alloys  of  Tin.  H.  Nissenson 
and  F.  Ckotogino  (Chem.  Zeit.,  1902,  26,  984— 985).— The  process  is 
more  particularly  applicable  to  alloys  containing  much  tin  and  antimony 
with  a  small  quantity  of  copper.  0"5  gram  of  the  alloy  is  heated  with 
7  c.c.  of  strong  sulphuric  acid,  when,  in  the  absence  of  lead,  a  clear  solu- 
tion is  obtained  which,  on  being  diluted,  completely  deposits  the  oxides 
of  tin  and  antimony ;  these,  after  ignition,  may  be  weighed  together. 
Another  portion  of  the  solution  in  sulphuric  acid  is  mixed  with  dilute 
hydrochloric  acid,  and  the  antimony  is  precipitated  by  means  of  iron 
wire ;  as  it  may  contain  copper,  it  must  be  separated  from  this  in  the 
usual  manner.  Copper,  iron,  cadmium,  &c.,  will  be  found  in  the 
filtrate  from  the  oxides  of  tin  and  antimony.  If  lead  is  present, 
the  sulphuric  acid  solution  is  mixed  with  a  large  excess  of  solution  of 
ammonium  oxalate,  and  the  lead  sulphate  is  collected.  The  filtrate 
contains  the  tin  and  any  other  metals,  which  are  then  separated  as 
usual.  L.  DE  K. 
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Estimation  of  Tin  and  its  Separation  from  Antimony.  Cii. 
Katneu  {Chei)i.Zeii.,l\)0'2,  26,  873-  87-i). — -A  modification  of  Kossing's 
process  (Abstr  ,  19U2,  ii,  230),  If  the  quantity  of  tin  does  not  exceed 
0"5  gram  in  500 — 600  c.c.  of  liquid,  there  is  no  need  for  a  further 
purification  of  the  antimony  sulphide  precipitate.  To  recover  the  tin 
from  the  oxalic  acid  solution,  the  autlior  proceeds  as  follows. 

After  expelling  the  hydrogen  sulphide  by  boiling,  a  piiece  of  zinc  is 
introduced  and  the  boiling  continued  until  the  liquid  is  free  from  tin. 
The  liquid  is  then  decanted  thi-ough  a  tilter,  and  the  zinc  and  metallic 
particles  are  rinsed  into  a  small  beaker.  Nitric  acid  is  added  to 
dissolve  the  excess  of  zinc  and  convert  the  tin  into  metastannic  acid, 
which  is  then  ignited  and  weighed  as  oxide.  L.  de  K. 

Quantitative  Separation  of  Iron  from  Zirconium.  Zir- 
conium Peroxide.  Hans  Geisow  and  P.  Hokkheimkr  (ZeU.  anorg. 
Chem.,  1902,  32,  372 — 375.  Compai-e  Gutbier  and  Hliller,  Abstr., 
1902,  ii,  701). — Zirconium  salt  solutions  are  not  precipitated  by  sodium 
hydioxide  in  presence  of  hydrogen  peroxide.  For  the  separation  of 
the  two  metals,  the  solution  must  be  dilute ;  to  it  is  added  3  to  4 
times  its  volume  of  ordinary  hydrogen  peroxide,  and  then  10  to  12 
times  as  much  alkali  as  is  required  for  the  complete  precipitation 
of  the  iron.  The  iron  is  completely  precipitated  and  carries  down  no 
zirconium. 

Good  results  can  also  be  obtained  by  precipitating  with  a  solution 
of  sodium  dioxide  in  ice  water. 

Zirconium  peroxide  can  be  deposited  only  by  using  concentrated 
solutions  and  30  per  cent,  hydrogen  peroxide.  J.  McC. 

Separation  of  Thorium  from  Cerium,  Lanthanum,  and 
Didymium,  and  its  Application  to  the  Analysis  of  Monazite. 
Floyd  J.  Metzger  {J.  Amer.  Chem.  Soc,  1902,  24,  901—917).— 
First  Method. — The  oxalates  of  the  rare  earths,  obtained  in  the  usual 
way,  are  boiled  with  strong  aqueous  potassium  hydroxide.  The  mixed 
hydroxides  are  washed,  dissolved  in  dilute  hydrochloric  acid,  and 
evaporated  to  dryness.  The  residue  is  dissolved  in  water  and  boiled 
with  25 — 30  c.c.  of  a  saturated  solution  of  sodium  thiosulphate. 
The  precipitate  is  collected  on  a  filter  and  washed.  The  filtrate  is 
precipitated  with  excess  of  ammonia  and  the  precipitate,  after  wash- 
ing, is  dissolved  in  hydrochloric  acid  and  evaporated  to  dryness ; 
the  residue  is  then  dissolved  in  water,  again  boiled  with  sodium  thio- 
sulphate, and  the  precipitate  thus  obtained  is  collected  on  the  filter 
containing  the  main  precipitate.  This  insoluble  product  is  then  boiled 
with  aqueous  potassium  hydroxide,  and,  after  being  washed,  is  dissolved 
in  dilute  nitric  acid  and  evaporated  to  dryness.  The  residue  is  dissolved 
in  water  and  precipitated  with  oxalic  acid,  and  the  washed  precipitate 
then  rinsed  into  a  beaker  containing  100  c.c.  of  a  saturated  solution 
of  ammonium  oxalate,  ond,  after  heating  on  the  water-bath  for  an 
hour  and  a  h.alf,  is  diluted  to  300  c.c.  and  left  overnight.  The 
filtrate  is  precipitated  with  excess  of  ammonia,  the  px-ecipitate  is 
collected,  and  redissolved  in  nitric  acid.  After  expelling  the  acid  by 
evaporation,  the  residue   is  dissolved  in  water   and   {)rccipitated    with 
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oxalic  acid.     The   thorium  oxahite  is  then   ignited   and   weighed   as 
dioxide. 

Second  Method. — The  oxahites  are  treated  with  potassium  hydroxide 
as  before,  dissolved  in  dilute  nitric  acid,  and  evaporated  to  dryness. 
The  residue  is  dissolved  in  50  c.c.  of  water,  and  then  diluted  with 
water  and  alcohol  to  200  c.c. ;  the  alcohol  should  amount  to  40  per 
cent,  of  the  whole.  20 — 25  c.c.  of  a  1  per  cent,  solution  of  fumaric 
acid  are  added  and  the  mixture  boiled.  The  precipitate  is  washed 
with  hot  40  per  cent,  alcohol,  and  dissolved  iu  dilute  hydrochloric  acid, 
which  is  then  evaporated  to  dx-yness.  The  residue,  dissolved  in  50 
c.c.  of  water,  is  then  diluted  to  150  c.c.  with  alcohol  and  water  so 
as  to  produce  a  40  per  cent,  alcoholic  solution  ;  10  c.c.  of  fumaric  acid 
are  added,  and  the  liquid  boiled.  The  precipitate  is  collected,  washed, 
ignited  while  moist,  and  finally  weighed  as  dioxide.  In  this  process, 
it  is  not  necessary  to  remove  any  metals  precipitable  by  hydrogen 
sulphide  before  precipitating  the  oxalates.  L.  de  K. 

Reduction  of  Vanadic  Acid  by  the  Action  of  Hydrochloric 
Acid.  Frank  A.  Gooch  and  L.  B.  Stookey  {Amer.  J.  Sci.,  1902,  [iv], 
14,  369—376). — Bunsen  and  Mohr  proposed  to  estimate  vanadic  acid 
by  boiling  it  with  strong  hydrochloric  acid  and  estimating  the 
liberated  chlorine  iodometrically.  Gibbs  got  fairly  satisfactory  results 
with  this  process,  but  Milch,  Bosenheim,  and  Holverscheit  failed  to 
get  anything  like  the  calculated  quantity. 

The  authors  now  state  that  the  reduction  is  fairly  complete,  but  that 
it  is  necessary  to  boil  repeatedly  to  dryness  with  strong  acid,  or  else  to 
saturate  the  liquid  again  with  hydrogen  chloride  during  the  digestion. 
When  the  liquid,  saturated  with  acid,  remains  clear  blue  when  cooled 
by  ice,  the  reduction  may  be  taken  to  be  complete.  There  is  often  a 
slight  mechanical  loss  of  evolved  chlorine,  and  the  residual  liquid 
may  be  therefore  titrated  with  permanganate.  L.  de  K. 

lodometric  Estimation  of  Bismuth  as  Chromate.  Erwin 
Kupp  and  G.  Schaumann  {Zeit.  anorg.  Chem.,  1902,  32,  362 — 365). — 
The  solution  containing  the  bismuth  should  contain  as  little  acid  as 
possible.  A  given  bulk  is  added  to  a  known  volume  of  standard 
potassium  chromate  solution  (about  5  per  cent.)  and  the  mixture 
well  shaken.  The  liquid  is  made  up  to  a  definite  volume  and  the 
precipitate  filtered.  Potassium  iodide  is  added  to  a  known  volume 
of  the  filtrate  and  the  free  iodine  estimated  by  sodium  thiosulphate. 
From  the  amount  of  chromate  used  in  the  formation  of  the  bismuthyl 
chromate,  (BiO)^Cr20p  the  quantity  of  bismuth  can  be  calculated. 

J.  McC. 

Assay  of  Gutta-percha.  Ed.  Marckwald  and  Fritz  Frank 
{Zeit.  angew.  Chem.,  1902,  1029— 1032).— Two  grams  of  the  dried 
sample  are  dissolved  in  15  c.c.  of  chloroform  and  slowly  poured  into 
75  c.c.  of  acetone  contained  in  a  weighed  Erlenmeyer  flask  with  a 
narrow  neck.  The  gutta-pei-cha  is  precipitated  as  a  voluminous,  porous 
cake,  whilst  the  liquid  contains  resinous  and  suspended  matters.     The 
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solution  is  transferred  to  a  weighed  flask,  and  after  washing  the 
deposit  with  acetone,  which  is  added  to  the  main  liquid,  it  is  dried  at 
10U°  and  weighed.  If  necessary,  the  liquid  is  filtered  to  separate  the 
insoluble  matters  ;  if  it  is  desired  to  weigh  these  impurities  directly, 
a  weighed  filter  should  be  used.  The  filtrate  is  then  evaporated 
and  the  residual  resin  dried  and  weighed.  Any  gutta-percha  on 
the  filter  may  be  recovered  by  dissolving  in  hot  toluene  and 
evaporating.  The  sample  may  also  be  tested  by  dissolving  in  chloro- 
form and  precipitating  with  alcohol  (not  to  be  recommended),  or 
ether,  and  good  results  are  also  obtained  by  extracting  with  boiling 
light  petroleum,  which,  on  cooling,  deposits  the  gutta-perclia,  which 
is  then  freed  from  resin  by  treatment  with  chloroform  and  ether. 
The  authors,  however,  prefer  the  chloroform-acetone  method. 

L.  DE  K. 

Estimation  of  Prussian  Blue  in  Spent  Gas-purifying  Material. 
R.  Schwartz (67ie/n.Ze/^.,  1902,  26,  874 — 875). — The  apparatus  consists 
of  a  wide-mouthed  bottle  fitted  with  a  doubly-perforated,  india-rubber 
cork.  Through  one  of  the  openings  passes  a  rectangularly  bent  tube 
reaching  to  the  bottom  of  the  flask  and  having  its  lower  end  covered 
with  brass  or  phosphor-bronze  gauze  ;  the  other  end  is  fitted  by  means 
of  a  piece  of  india-rubber  and  a  screw-clamp  to  a  bent  tube  leading  to  a 
measuring  flask.  Through  the  other  opening  of  the  cork  passes  a  short 
bent  tube  connected  with  the  tube  from  a  reservoir  placed  at  a 
considerable  height  and  containing  distilled  water. 

The  bottom  of  the  bottle  is  covered  with  a  layer  of  sand,  Ih  to  2  cm. 
thick,  on  which  is  placed  the  material  to  be  tested,  and  a  sufficiency  of 
aqueous  sodium  hydroxide.  After  warming  for  some  time,  the  screw- 
clamp  is  loosened,  when  the  pressure  of  the  column  of  water  drives  the 
perfectly  clear  solution  into  the  measuring  flask. 

The  ferrocyanide  is  then  estimated  as  usual  by  precipitating  the 
acidified  solution  with  ferric  chloride,  finally  igniting  the  blue 
precipitate,  and  weighing  as  ferric  oxide.  L.  de  K. 

Estimation  of  Prussian  Blue  in  Spent  Gas-purifying  Material. 
H.  LisHRio  {Cheni.  Zeit.,  1902,  26,  1039— 1041).— The  processes  based 
on  the  estimation  of  iron  in  the  alkaline  extract  of  the  sample,  or  in 
the  blue  precipitate  obtained  by  precipitating  the  acidified  solution  with 
ferric  chloride,  give  results  decidedly  in  excess  of  those  obtained  by 
Knublauch's  titration  process  with  copper  sulphate ;  the  results, 
however,  agree  well  with  those  obtained  by  estimating  the  nitrogen 
in  the  prussian  blue  precipitate. 

At  present  it  is  still  somewhat  difficult  to  say  whether  Knublauch's 
process  or  the  other  methods  should  be  used  for  the  evaluation  of  spent 
iron  oxide.  L.  de  K. 

Volumetric  Estimation  of  Thymol.  Emu.  Zdarek  (Zeit.  anal. 
Cheiii.,  1902,  41,  553). — The  author  recognises  Vortmann's  claim  for 
priority  for  the  method  of  estimating  thymol  by  bromine  absorption 
(Abstr.,  1902,  ii,  536).  M.  J.  S. 
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Separation  of  Maltose  and  Lactose.  Cftarles  I.  Boyden 
{J.  Amer.  Chem.  Soc,  1902,  24,  993— 995).— The  copper-reducing 
power  of  a  solution  containing  about  0'5  per  cent,  of  the  mixed  sugars 
is  determined.  Another  portion  of  the  liquid  is  mixed  with  1  percent. 
of  Pasteur's  mixture  and  well  sterilised.  It  is  then  inoculated  with 
a  pure  culture  of  SacGharomyces  anovnolus  and  incubated  for  two  or 
thi-ee  weeks  at  about  30°  ;  the  culture  is  grown  in  agar  and  transferred 
to  Pasteur's  mixture  prior  to  its  use.  The  liquid  is  then  pissed 
through  a  bacteria  filter,  and  the  copper-reducing  power  again  deter- 
mined. In  this  case,  the  reduction  is  due  only  to  lactose,  which  has 
remained  unchanged,  whilst  the  maltose  has  been  completely  fermented. 

L,  DE  K. 

A  New  Reaction  for  the  Detection  of  Acetoacetic  Acid  in 
Diabetic  Urine.  E.  Riegler  {Chem.  Centr.,  1902,  ii,  73,  846—847  ; 
from  Bull.  Soc.  Sci.  Bucarest,  11,  290 — 292).  —  Urine  containing  aceto- 
acetic acid,  when  mixed  with  20  to  30  drops  of  concentrated  sulphuric 
acid  and  5  c.c.  of  6  per  cent,  iodic  acid  solution,  gives  a  red  coloration. 
The  colour  is  insoluble  in  chloroform  and  is  not  due  to  free  iodine. 
Acetone,  sugars,  leucine,  and  tyrosine  do  not  give  the  coloration, 
which  disappears  on  evaporation.  When  50  c.c.  of  the  urine  are 
shaken  with  2  c.c.  of  sulphuric  acid  and  5  to  10  c.c.  of  iodic  acid 
solution,  and  the  mixture  left  for  some  time,  irritating  vapours  are 
given  off  which  attack  the  eyes  and  nose.  W.  P.  S. 

Polarimetric  Estimation  of  Tartaric  Acid  in  Commercial 
Products.  Edgar  B.  Kenrick  and  Frank  B.  Kenrick  (/.  Avier. 
Chem.  Soc,  1902,  24,  928 — 944). — The  tartaric  acid  is  examined  polari- 
metrically  in  ammoniacal  solution,  bvit  the  free  ammonia  should  not 
exceed  2  c.c.  in  50  c.c.  of  liquid.  In  the  absence  of  substances  which 
interfere,  and  vising  a  20  cm.  tube,  the  number  of  grams  of  acid 
in  the  material  taken  is  given  by  the  formula  3/  =  0'00519  x,  where  x  is 
the  rotation  in  minutes.  * 

Calcium  and  magnesium  salts  must  be  I'emoved  by  dissolving  the 
sample  in  water  containing  a  little  hydi'ochloric  acid,  and  precipitating 
by  cautious  addition  of  ammonia  and  sodium  phosphate.  The  effect 
of  iron  and  aluminium  compounds  may  be  entirely  annulled  by  adding 
citric  acid,  ammonia,  and  ammonium  molybdate,  also  magnesium  sul- 
phate if  much  phosphoric  acid  is  present.  Sugar,  if  present,  must  be 
estimated  and  allowance  made  for  its  rotatory  power. 

A  long  list  is  given  of  substances  which  interfere  more  or  less,  and 
also  many  test-analyses.  For  working  details,  the  original  article 
should  be  consulted.  L.  de  K. 

Detection  of  Citric  Acid  in  Wine.  Josef  Schindler  {Chem. 
Centr.,  1902,  ii,  1016  ;  from  Zeit.  Landw.  Versuchs-Wesen  Oesterr.,  6, 
1053 — 1062). — The  method  is  based  on  the  different  solubilities  of 
barium  citrate  and  barium  malate  and  admits  of  the  detection  of 
citric  acid  in  the  presence  of  malic  acid.  The  wine  is  diluted  with 
water  or  alcohol  until  it  contains  from  12  to  15  per  cent,  of  alcohol, 
and  then  i-endereJ  feebly  alkaline  with  ammonia ;  50  c.c.   are  then 
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precipitated  with  barium  chloride  or  barium  acetate,  aiul  after  keepiu<( 
overuiglit  the  li(|uid  is  deciuted  on  to  a  tilter.  The  precipitate  on 
the  filter  is  washed  back  again  with  not  more  than  15  c.c.  of  water. 
After  heating  the  moist  precipitate  to  boiling,  it  is  decomposed  with 
sulphuric  acid  (1  :  10).  From  1  to  2  c.c.  of  basic  lead  acetate  and  1  to 
2  c.c.  of  saturated  lead  acetate  solution  are  added  to  the  filtrate,  which 
is  then  boiled  and  filtered.  A  milky  turbidity  of  the  filtrate  on 
cooling  indicates  the  presence  of  citric  acid.  Lead  tartrate  may 
separate  later,  but  can  be  removed  by  subsequent  heating  and  filtering. 

W.  P.  S. 

Methods  of  Determining  Citric  Acid  in  Commercial  Citrates. 
ViNCENZo  Oliveki  {Gazzettic,  1902,  32,  ii,  138 — 145). — It  has  been 
stated  by  Teschemacher  and  Ogston  that  in  order  to  obtain  con- 
cordant results  for  the  amount  of  citric  acid  in  calcium  citrate  by  the 
two  methods  generally  used,  the  alkalinity  found  by  the  older  ignition 
method  must  be  referred  to  the  value  201  for  the  molecular  weight  of 
citric  acid,  whilst  the  acidity  given  by  the  new  precipitation  method 
must  be  calculated  as  citric  acid  by  means  of  the  molecular  weight 
210.  The  author  has  employed  the  two  methods  to  analyse  pure  hydr- 
ated  citric  acid  and  six  samples  of  commercial  calcium  citrate.  The 
results,  calculated  on  the  molecular  weight  210  for  the  acid,  show  that 
the  old  ignition  method  gives  the  more  accurate  number.-*,  those  obtained 
by  the  precipitation  method  being  from  1*5  to  35  per  cent,  lower  than 
the  others,  according  to  the  quantity  of  washing  liquid  employed  and 
the  duration  of  the  operation.  The  eri'ors  produced  by  loss  in  the 
precipitation  method  hence  lie  between  the  limits  of  difference  of  the 
molecular  weights  201  and  210.  It  is  possible  that  the  presence  of 
oxalic,  tartaric,  malic,  or  other  organic  acid  may  have  an  influence  on 
the  results  given  by  the  ignition  process,  but  such  acids  were  not  found 
in  the  six  commercial  citrates  examined.  T.  H.  P. 

Estimation  of  Tannic  Acid.  Ed.  Crouzel  {Ann.  Chim,  anal., 
1902,  7,  373 — 374:). — The  following  process  may  be  used  for  all  the 
various  tannins.  The  liquid,  which  should  be  freed,  if  necessary,  from 
alcohol,  is  mixed  with  an  excess  of  analgesin  (phenyldimethyi  pyrazo- 
lone). To  ensure  the  complete  precipitation  of  the  tannate,  a  quantity 
of  sodium  hydrogen  carbonate  amounting  to  double  the  weight  of  the 
analgesin  is  added.  The  precipitate  is  collected  on  a  weighed  filter, 
washed  with  water,  dried  at  100°,  and  weighed ;  half  this  weight 
represents  tannic  acid.  L.  de  K. 

Volumetric  Estimation  of  Tannin  and  Analysis  of  Wood 
and  Tannin  Extracts.  Albert  Thompson  {Compl.  rend.,  1902,  135, 
689 — 691). — The  method  of  estimating  tannin  is  based  on  the  fact  that 
it  absorbs  oxygen  from  hydrogen  peroxide  in  the  presence  of  alkali. 
The  amount  of  oxygen  present  in  the  water,  both  before  and  after 
the  oxidation  of  the  tannin,  can  be  estimated  by  adding  pure  lead 
dioxide ;  in  the  presence  of  alkali,  the  whole  of  the  oxygen  of  the 
hydrogen  peroxide  is  evolved  when  thus  treated.  One  gram  of  the 
XUitUinai  lu  which  the  taaniu  in  to  be  estimated  is  extracted  with  50  c.c. 

VOL.  LXXXIV.  ii.  8 


114  ABSTRACTS  OF  CHEMICAL   PAPERS. 

of  90  per  cent,  alcohol  ;  25  c.c.  are  evaporated  on  the  water-bath  and 
the  residue  dissolved  iu  25  c.c.  of  water  ;  to  5  c.c.  of  this  extract,  2  c.c. 
of  hydrogen  peroxide,  in  which  the  oxygen  has  been  previously 
estimated,  is  added ;  aqueous  sodium  hydroxide  and  lead  dioxide  are 
now  introduced  and  the  volume  of  oxygen  evolved  is  measured. 
This  method  is  perfectly  trustworthy  for  estimating  tannin  which  is 
capable  of  being  absorbed  by  hide.  K,  J.  P.  0. 

New  Process  for  Distinguishing  between  Raw  and  Boiled 
Milk.  Fritz  Utz  {Ckem.  ZeiL,  1902,  26,  1121— 1122).— Two  c.c. 
of  milk  are  mixed  with  ,0"5  c.c.  of  a  mixture  composed  of  3  c.c. 
of  30  per  cent,  hydrogen  peroxide  and  97  c.c.  of  water,  and  a  few 
di'ops  of  a  freshly  lYi^epared  alqoholic  solution  of  Ursol  0  (O'l  gram  in 
30  c.c.)  are  Jidded,  and  the  whole  well  shaken.  If  the  milk  has  been 
heated  to  80°  or  above,  the  mixture  remains  white,  but  in  the  presence 
of  even  5 — 10  per  cent,  of  raw  milk  a  blue  colour  is  developed. 
Tabloids  composed  of  lactose  and  a  quantity  of  Ursol  sufficient  for  one 
expei'iment  will  be  found  convenient  in  px'accice,  as  these  keep  for  an 
indefinite  time.  L.  de  K. 

Analysis  of  Butter  Obtained  from  Separate  Cows.  J.  Klein 
and  A.-KiRSTE.>^  {Milch  Zeit.,  1902,  31,  594—596  and  611—613).— 
The  butters  of  5  cows  wei'e  examined,  the  samples  being  obtained 
at  stated  intervals  during  the  lactation  period.  Full  details  of 
the  feeding  and  condition  of  the  cows  are  given,  as  are  also  the 
analytical  results  and  curves  showing  the  variations  in  the  figures  for 
each  butter.  The  Reichert-Meiasl  values  decreased  as  the  lactation 
period  progressed.  One  butter  gave  a  value  of  43*5 — probably  the 
highest  known.  The  lowest  figure  obtained  was  19"1  at  the  end  of 
lactation.  The  insoluble  fatty  acids  varied  inversely  with  the  lleichert- 
Meissl  values.  The  highest  iodine  number  (Hiibl)  obtained  was44"91, 
and  the  lowest  29*36  ;  these  numbers  ran  almost  exactly  parallel  with 
the  refractometer  readings.  The  Kottstorfer  values  lay  between  2391 
and  219"4.  The  feeding  of  the  animals  had  some  influence  on  the 
couiposition  of  the  butters.  In  these  experiments,  the  age  of  the  cows 
did  not  appear  to  affect  the  results,  but  the  authors  believe  that  vei-y 
old  cows  give  butter  of  inferior  quality.  W.  P.  S. 

Colour  Reaction  of  Oils.  Hans  Kkeis  {Ghe/n.  Zeit.,  1902,  26, 
897,  1014). — Equal  volumes  of  oil,  nitric  acid  of  sp.  gr.  1*4,  and  an 
ethereal  solution  of  phloroglucinol  (1  :  1000)  are  in  succession  introduced 
into  a  test-tube  and  the  whole  well  shaken.  In  the  case  of  arachis 
oil,  sesame  oil,  cotton  oil,  nut  oil,  peach-kex'nel  oil,  or  castor  oil,  the 
ethereal  fatty  layer  shows  an  intense,  raspberry-red  colour.  Olive  oil, 
lard,  or  butter  give  no  coloration,  or  at  the  most  only  a  pale  yellowish- 
red.  The  reaction  may  also  be  obtained  by  using  solid  phloroglucinol 
and  nitric  acid.  Sesame  oil  thus  treated  behaves  in  a  peculiar 
manner.  If  0"05  gram  of  phloroglucinol  is  placed  in  a  test-tube  and 
moistened  with  three  or  four  drops  of  sesame  oil,  and  then  with  the  same 
amount  of  nitric  acid,  the  oil  turns  red  and  the  acid  intensely  green. 
If   the  mass  is  now   shaken    with    ethex',    this    turns    violet,    and    ou 


ANALYTICAL  CHEMISTRY.  115 

shakinir  with  water  this  changts  to  a  deep  blue,  whilst  the  ether  becomes 
reddish-brown.  The  blue  colouring  matter,  soluble  in  water,  may  also 
be  obtained  as  follows:  sesame  oil  is  diluted  with  4  times  its  bulk  of 
carbon  tetrachloride,  and  to  2  c.c.  of  this  mixture,  O'Ol  gram  of  phloro- 
glucinol  is  added,  then,  carefully,  1  c.c.  of  nitric  acid,  and  the  whole  is 
well  shaken.  The  mixture  assumes  an  intense  greenish-blue  colour, 
and  on  treatment  with  water  yields  an  indigo-blue  substance. 

Oils  which,  on  account  of  age  or  exposure,  no  longer  give  Bellier's 
resorcinol  test  also  refuse  to  act  with  phloroglucinol.  Such  oils, 
however,  when  mixed  with  fresh  sesame  oil,  turn  green  when  shaken 
with  hydrochloric  acid  of  sp.  gr.  1"19;  this  coloration  has  been 
noticed  by  Bishop  in  the  case  of  old  samples  of  sesame  oil. 

Sesame  oil,  wliich  does  not  give  Bishop's  reaction,  at  once  shows  it 
when  mixed  with  other  oils  which  have  been  bleached  by  exposure  to 
light  (Bishop-Kreis  reaction). 

When  2  c.c.  of  stale  oil  (olive,  arachis,  sesame,  cotton,  poppy,  or 
nut  oil)  are  shaken  in  a  test-tube  with  2  c.c.  of  a  cold  saturated  solution 
of  resorcinol  in  benzene  or  an  ethereal  solution  of  phloroglucinol 
(1  :  1000),  the  acid  acquires  a  permanert  violet  or  red  colour,  which 
is  not  discharged  by  addition  of  water.  L.  de  K. 


Rapid  Soap  Analysis.  Fkrnand  Telle  [Ann.  Chim.  anal.,  1902, 
7,  367—  .370). — Two  grams  of  the  well-mixed  .sample  are  dissolved  in 
50  c.c.  of  hot  water,  to  which,  wlicn  cold,  10  c.c.  of  iV-hydrocliloric  acid 
are  added, the  mixture  being  agitated  in  a  separating  funnel  with  25  c.c. 
of  ether.  The  acjueous  layer  having  been  removed,  the  ethereal  layer 
is  wa.'-hed  a  few  times  with  a  little  water,  and  finally  evapoi-ated  in  a 
weighed  dish  ;  the  residual  fatty  acids  are  dried  at  95°  and  weighed. 
The  aqueous  liquid  is  then  titrated  with  ^^-sodium  hydroxide,  using 
phenolphthalein  as  indicator;  the  number  of  c.c.  used  for  neutralisa- 
tion deducted  from  10  gives  the  amount  of  alkali  present  in  the  soap. 
The  amount  of  free  alkali  (which  also  includes  alkali  carbonate)  is 
estimated  by  boiling  2  grams  of  the  sample  for  half-an-hour  in  a 
reflux  apparatus  with  20  c.c.  of  iV/10  alcoholic  oleic  acid  diluted  with 
60  c.c.  of  alcohol  ;  in  another  apparatus,  20  c.c.  of  oleic  acid  solution 
and  50  c.c.  cf  alcohol  are  boiled  for  the  same  length  of  tiine,  and  both 
liquids  are  then  titrated  with  xV/lO  aqueous  sodium  hydroxide.  The 
difference  between  the  two  titrations  represents  the  free  alkali. 

L.    DE  K. 


A  New  Reaction  of  Formaldehyde.  Manget  and  ^Iarton 
(Compt.  rend.,  1902,  135,  581^). — The  presence  of  formaldehyde  in 
milk  can  be  detected  by  adding  a  small  quantity  of  amidol 
(1  : 2  :  4-diaminoplienol)  or  aniinophenol.  when  a  yellowish  colour  is 
produced  ;  with  normal  milk,  the  colour  is  salmon. 

By  adding  a  crystal  of  amidol  to  a  beef  jelly  containing  formaldehyde, 
a  yellowish  colour  is  produced  which  becomes  deeper  on  the  addition 
of  ammonia ;  if  no  formaldehyde  is  present,  a  rose  colour  is  foimed, 
which  becomes  blue  on  the  addition  of  ammonia.  J.  McCJ. 

.S— :^ 
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Amine-ammonia  Water  obtained  by  the  Distillation  of  the 
Concentrated  Waste-liquors  from  the  Desaccharification  of 
Molasses.  Karl  AndrlIk  {Zeit.  Zuckerind.  B'dhm.,  1902,  27, 
1 — 15). — The  so-called  ammonia-water  obtained  by  the  Fischer-Sterba 
process  of  distillation  of  the  residual  liquors  from  the  desacchariBca- 
tion  of  molasses  should  really  be  called  amine-ammonia  water,  one- 
quarter  to  one-third  of  the  total  nitrogen  present  being  in  the  form  of 
ammonia,  and  the  rest  as  mono-,  di-,  and  tri-methylamines,  other 
amines  and  pyrrole,  pyridine,  etc. ;  methyl  alcohol  also  occurs  in  the 
liquid.  Separation  of  the  ammonia  and  the  various  amines  cannot 
be  effected  by  fractional  distillation  with  lime.  By  the  method  pro- 
posed by  Bresler  {Zeit.  Ver.  deut.  Zuckerind.,  1900,  25,  1627)  for 
the  separation  of  these  nitrogen  compounds,  the  ammonia  can  be 
determined  exactly  and  the  methylamine  approximately.  The  di-  and 
tri-methylamines  cannot  be  separated  by  treating  the  mixed  platini- 
chlorides  either  with  80  per  cent,  or  absolute  alcohol,  the  former  dis- 
solving some  of  the  dimethylamine  salt  and  the  latter  leaving 
undissolved  a  portion  of  the  trimethylamine  compound.        T.  H.  P. 

Occurrence  and  Properties  of  Choline.  Heinrich  Strove 
(Zeit.  anal.  Chem.,  1902,  41,  544 — 550). — When  the  development  of 
the  buds  of  the  vine  commences  in  the  spring,  colourless  exudations, 
about  the  size  of  a  small  pin's  head,  appear  on  the  young  leaf-stalks. 
If  these  are  crushed  and  treated  with  Florence's  iodine  reagent,  they 
exhibit  a  copious  formation  of  iodocboline  crystals.  Choline  can  also  be 
detected  in  all  samples  of  commercial  cream  of  tartar.  The  filtered 
aqueous  solution  of  the  substance  is  made  alkaline  with  lime 
and  evaporated  to  dryness.  The  residue  is  extracted  with  strong 
alcohol,  and,  after  evaporating  the  alcohol,  the  iodine  test  is  applied. 
The  author  has  failed  to  find  a  method  of  estimating  choline 
quantitatively.  Whilst  confirming  Gulewitsche's  statement  that  it 
can  be  detected  by  phosphomolybdic  acid,  phosphotungstic  acid,  or 
iodine  at  a  dilution  of  1  :  400,  he  finds  that  the  presence  of  other 
substances  may  hinder  its  precipitation  altogether.  The  sugar  and 
glycerol  in  an  alcoholic  extract  of  a  wine  residue  completely  prevent 
the  pi^ecipitation  of  choline  by  platinic  chloride.  M.  J.  S, 

Estimation  of  Urea  in  Urine.  Otto  Folin  (Zeit.  phijsiol.  Chem., 
1902,  36,  333 — 342). — To  insure  complete  decomposition  of  the  urea 
in  the  process  previously  described  by  the  author  (Abstr.,  1901,  ii,  630), 
the  boiling  with  magnesium  chloride  should  be  continued  for 
45  minutes.  A  bent  safety  tube  at  the  top  of  the  reflux-condenser  is 
also  advisable.  The  distillation  of  the  ammonia  formed  takes  at  least 
an  hour,  as  some  of  the  nitrogen  is  converted  into  cyanogen  com- 
pounds, which  are  only  slowly  decomposed  by  boiling  alkali  solution. 

Referring  to  the  low  results  obtained  with  this  method  by  Arnold 
and  Mentzel  (this  vol.,  ii,  48),  the  author  states  that  their 
inaccurate  figures  were  due  to  not  having  followed  the  method  as 
originally  described,  and,  further,  that  pure  uric  acid  and  hippuric 
acid  do  not  yield  any  ammonia  when  treated  accerding  to  this  method. 

W.  P.  S. 
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Evaluation  of  Opium.  i\  Keicitard  {Chmi.  Zeit.,  1902, 
26,  1095 — 1099). — A  critici.sm  of  an  article  on  opium  assay  in  "  E. 
Merck's  Bericht,"  1901,  unsuitable  for  xisefnl  abstraction.  The  author 
thinks  there  may  be  a  future  for  his  silver  process  (Abstr.,  1901,  ii, 
707).  L.  DE  K. 

Analysis  of  Preparations  containing  Opium.  Alfred  H.  Aij.en 
and  George  E.  Scott-Smith  {Anrdyst,  190i',  27,  :i50— 355).— Metliods 
are  given  for  the  estimation  of  camphor,  alcohol,  and  benzoic  acid 
in  paregoric  and  cough  mixtures  of  various  kinds.  The  quantity  of 
opium  in  paregoric  is  generally  too  small  to  allow  it  to  be  estimated, 
but  meconic  acid,  proving  the  presence  of  opium,  may  be  detected  by 
applying  the  ferric  chloride  test  to  the  ethereal  solution  obtained  on 
extracting  the  neutralised  benzoic  acid  with  ether.  Particular  atten- 
tion is  drawn  to  the  fact  that  cough  mixtures  almost  always  contain 
ipecacuanha  and  that  the  alkaloids  of  the  latter  may  be,  and  have 
been,  mi.staken  for  those  of  opium.  Both  groups  of  alkaloids  give 
somewhat  similar  colour  reactions  with  Frohde's  reagent  (sulphomolyb- 
dic  acid),  reduce  iodic  acid,  and  yield  a  blue  colour  with  a  mixture 
of  ferric  chloride  and  potassium  ferricyanide.  The  microscopic  crystals 
of  the  ipecacuanha  alkaloids,  however,  in  no  way  resemble  the 
characteristic  crystals  of  morphine.  W.  P.  S. 

Certain  Reactions  of  the  Alkaloids  of  Ipecacuanha.  Alfred 
H.  AllKxX  and  George  E.  Scott-Smith  {Anali/st,  1902,  27,  345—349). 
— The  reactions  refer  to  the  three  alkaloids,  emetine,  cephaeline  and 
psychotrine.  The  mixed  alkaloids  give,  with  ferric  chloride,  a  blue 
coloration  changing  to  green.  "With  Frohde's  reagent,  the  colours 
vary  from  bluish-purple  to  violet,  resembling  those  given  by  mixed 
opium  alkaloids.  Some  extracts  of  ipecacuanha  give  an  immediate 
blue  coloration  with  starch  and  iodic  acid.  Psychotrine  appears  to  be 
the  alkaloid  which  yields  the  colour  reactions  with  ferric  chloride 
and  iodic  acid,  but  the  authors  believe  that  another  substance  is  present 
which  partly  accounts  for  the  colorations.  The  following  table  shows 
the  reactions  of  the  separate  alkaloids  : 


Reagent. 


Emetine. 


Ferric  chloride   Indefinite 


Cephaeline. 


Psychotrine. 


Friihde's  reagent -{ 

Friihde's  reagent  and"\ 
hydrocliloric  acid..  J 

Starch  and  iodic  acid... 

Ferric  chloride  andl 
jiotassium  ferri-  - 
cyanide     J 


/Blnish-green  (B)        I /Pale  cherry-red  (B) 
,  VIndefinite  (C)  \Tndefinite  (C) 

Dirty  green  (B)  f  ^'"1^4,^^''"'    '°  '  l^^^^  ^^^"^  ^^^ 
Blni.sh  (C)  JRSh-lSrple  (C)      [Dull  pnrplo  (C) 

r>  i     T)        ■       v.!  r  VoXq  ])ink,  changing 

Gra.ss-grcen  Prussian  blue  {      .    '    ,   '         "    " 

"  (_     to  pale  green 

Negative  Negative  Blue 

r<     1     1      ui     '  f  Almost       immediate  'i 

Gradual      blue  I      ^^^^^  ^^^  llmmediate  blue 

(immediate  bhic  (B)     j 


coloration 


B  denotes  Brazilian,  and  C  Columbian  (Cartagena)  ipecacuanha, 
Microscopic  cry.>tals  of  psychotrine  resemble  crystals  of  arsenic  tri- 
oxide  or,  sometimes,  rice  granules.  W.   I'.  S,. 
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Detection  of  Pilocarpine  and  Reactions  for  Apomorphine. 
A.  Wanqerix  {Chem.  Centr.,  1902,  ii,  1009—1010  ;  from  Pharin.  ZeiL, 
47,  739 — 740). — When  1  c.c.  of  a  freshly  prepared  1  per  cent,  .solution 
of  apomorphine  hydrochloride  is  shaken  with  4  drops  of  0*3  per  cent, 
potassium  dichromate  solution,  the  yellowish-green  coloration  changes 
to  dark  greeu.  On  shaking  the  solution  with  10  c.c.  of  ethyl  acetate, 
the  latter  ])ecomes  violet.  By  adding  5  drops  of  stannous  chloride 
solution  and  shaking,  the  violet  coloration  is  changed  to  green, 
but  is  restored  by  the  addition  of  a  few  drops  of  potassium  dichromate. 
Using  ether  instead  of  ethyl  acetate,  the  reaction  is  not  so  sharp, 
whilst  benzene,  toluene,  xylene,  carbon  disulphide,  and  carbon  tetra- 
chloride are  unsuitable.  Chloroform  may  be  used,  in  which  case  the 
addition  of  stannous  chloride  gives  an  indigo-blue  coloration  not 
altered  by  potassium  dichromate.  AVith  amyl  alcohol,  a  blue  colora- 
tion-is obtained,  turning  green  on  addition  of  stannous  chloride,  and 
yellow  when  a  further  quantity  of  potassium  dichromate  is  added. 
Pilocarpine,  when  oxidised  with  potassium  dichromate  and  hydrogen 
peroxide,  gives  blue  or  violet  coloured  solutions  on  the  addition  of 
ether,  ethyl  acetate,  and  amyl  alcohol.  Very  little  of  the  colour 
dissolves  in  light  petroleum,  carbon  disulphide,  or  carbon  tetrachloride. 
An  excess  of  stannous  chloride  destroys  the  coloration. 

W.  P.  S. 

Evaluation  of  Digitalis  Leaves.  Hans  Ziegenbein  (Arch. 
Pharm.,  1902,  240,  454—470). — An  alcoholic  extract  of  the  leaves 
was  prepared,  and  the  residue  left  after  this  had  been  concentrated 
was  diluted  with  water  ;  increasing  quantities  of  this  solution  were 
injected  into  the  lymph  sac  of  a  fi'og,  and  the  minimum  dose  was  thus 
found  which  produced  paralysis  of  the  heart's  action.  This  varied 
between  limits  corresponding  with  0'03  to  0-06  gram  of  the  dried 
leaves  per  100  grams  of  the  body  weight  of  the  frog,  according  to  the 
locality  from  which  the  leaves  came  and  the  commercial  fineness  of 
the  sample  ;  it  was  as  high  as  O'l  gram  in  the  case  of  leaves  which  had 
been  coarsely  powdered  and  kept  for  a  couple  of  years,  and  was  also 
high  in  the  case  of  a  comparatively  recent  sample  which  ha^d  been 
powdered  finely.  There  is  no  relation  between  the  percentage  of 
digitoxin  and  the  toxicological  action,  and  therefore  the  percentage 
of  digitoxin  in  the  drug  does  not  indicate  its  therapeutic  value.  The 
digitoxin  was  estimated  by  Keller's  method  as  improved  by  Fromme  ; 
it  was  dissolved  in  dilute  alcohol,  and  the  toxicological  action  of  this 
solution  was  also  determined.  This  was  always  less  than  that  of  an  extract 
of  the  leaves,  corresponding  with  the  same  weight  of  dried  leaves  for 
the  same  volume  of  solution  but  containing  the  other  glucosides  in 
addition  ;  it  stood  in  no  constant  relation  to  the  latter,  but  varied 
between  3  and  7  times  less  from  case  to  case.  C.  F.  B. 

Detection  of  Chestnut  Tree  Extract  in  Oak  Extract. 
Ferdinand  Jean  {Com2}t.  rend.,  1902,  135,  536 — 537).— Chestnut  tree 
extract  liberates  iodine  from  a  solution  of  iodic  acid,  but  oak  extract 
and  the  other  ordinary  wood  extracts  do  not  give  this  reaction,  with 
the  exception  of  campeachy  wood  extract,  which  liberates  a  small 
quantity  of  iodine.     The  oak  extract  is  repeatedly  agitated  with  an 
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aqueous  solution  of  iodic  acid  and  carbon  disulphide,  chloioforni, 
benzene,  or  carbon  tetrachloride,  the  latter  l)eing  after.wards  sojiarated 
in  the  usual  way.  The  liberation  of  iodine  shows  the  presence  of 
chestnut  wood  extract,  and  the  quantity  of  iodine  can  be  estimated  by 
titration  ;  1  part  of  iodine  corresponds  with  625  parts  of  dry  chestnut 
tree  extract,  19  parts  of  extract  of  20"  B,  or  16  parts  of  extract  of 
25°  B.  C.  H.  B. 

Detection  of  Proteids,  &c.,  in  Urine.  Maurice  Bernard 
{Chem.  Centr.,  1902,  ii,  828  ;  from  Pliarm.  Zeit.,4n,  657).— A  turbidity 
or  precipitate  on  adding  a  little  acetic  acid  in  the  cold  points  to  pyiu 
or  mucin.  The  liquid  is  decanted  and  the  deposit  treated  with 
ammonia,  which,  in  the  presence  of  pyin,  forms  a  slimy  solution  ; 
mucin  may  be  suspected  when  the  urine  sediment  contains  but  few 
leucocytes  but  many  epithelial  cells.  The  tiltrate  from  the  pyin  and 
mucin  is  mixed  with  a  few  drops  of  Tanret's  reagent  (3 '32  parts  of 
potassium  iodide,  1*35  of  mercuric  chloride,  20  of  acetic  acid,  and 
10  of  water).  A  precipitate  or  turbidity  shows  globulin  or  serum- 
albumin  ;  globulin  may  be  detected  by  adding  to  the  carefully  neutral- 
ised original  sample  a  saturated  solution  of  magnesium  sulphate,  and 
the  serum-albumin  may  be  precipitated  in  the  filtrate  by  warming  and 
adding  a  little  trichloroacetic  acid.  To  the  filtrate  from  the  serum- 
albumin  is  added  a  solution  of  potassium  ferrocyanide  in  acetic  acid  : 
a  precipitate,  disappearing  on  warming  but  reappeainng  on  cooling  and 
soluble  in  sodium  hydrogen  carbonate,  is  due  to  the  presence  of 
albumoses.  A  precipitate  obtained  in  the  cold  with  ferrocyanide 
after  removing  proteids  in  the  original  urine  with  Tanret's  reagent, 
which  disappears  on  warming  but  reappears  on  cooling,  is  due  to 
peptones.  The  estimation  of  serum-albumin  is  effected  as  follows: 
100  c.c.  of  the  liltered  urine  are  freed  from  nucleoalbumius  anl  glob- 
ulin and  if  the  sp.  gr.  should  be  below  1-015,  2  to  5  grams  of  sodium 
sulphate  are  also  added.  After  adding  a  few  drops  of  trichloroacetic 
acid,  the  liquid  is  heated  to  boiling,  a  few  drops  more  of  the  acid  are 
added,  and  the  boiling  is  continued  for  half  a  minute  longer.  The 
coagulated  albumin  is  collected  on  a  weighed  filtei-,  washed  with  water 
acidified  with  acetic  acid,  then  with  alcohol  and  ether,  and  finally  dried 
at  105°  and  weighed.  L.  de  K. 

Estimation  of  Moist  Gluten  in  Flour.  Marcel  Akpin  (Ann. 
Chilli,  anal.,  19i)2,  7,  325  -331,  376—381,  416— 420).— A  criticism 
of  the  method  of  judging  the  quality  of  flour  by  the  amount  of  moist 
gluten  obtained  therefrom.  Tables  are  given  showing  the  effect  of 
the  temperature,  the  time  the  dough  is  kept  before  w-ashing  out  the 
starch,  the  time  of  washing,  and  the  nature  of  the  water.  Gluten  is 
perceptibly  soluble  in  pure  water,  but  a  moderate  amount  of  temporary 
hardness  diminishes  the  solubility.  The  results  are  more  concordant 
and  nearer  the  truth  when  the  gluten  is  dried  at  105°  before  being 
weighed,  but  even  then  the  process  is  only  an  approximate  one.  It  is 
therefore  proposed  to  estimate  the  gluten  (which  practically  means 
the  whole  of    the  albuminous  matters)  by  Kjeldahl's  nitrogen  process. 

L.  DE  K. 
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Modification  of  Huppert's  Test  for  Bile  Pigment.  M. 
Nakayama  {Zeit.  'physiol.  Ghem.,  1902,  36,  398— 400).— The  following 
is  the  new  method  of  performing  the  test,  which  is  more  delicate  than 
Huppert's.  Five  c.c.  of  icteric  urine,  mixed  with  an  equal  volume 
of  a  10  per  cent,  solution  of  barium  chloride,  are  centrifugalised. 
The  clear  fluid  is  decanted  and  the  precipitate  treated  with  2  c.c.  of 
a  reagent  consisting  of  99  parts  of  95  per  cent,  alcohol  and  1  part 
of  fuming  nitric  acid  which  contains  4  grams  of  ferric  chloride  per 
litre,  the  mixture  being  stirred  and  heated  to  boiling.  The  super- 
natant liquid  assumes  a  green  or  blue-green  coloui",  which,  on  the 
addition  of  fuming  nitric  acid,  changes  to  violet  and  red. 

W.  D.  H. 

Action  of  Hydrogen  Peroxide  on  Blood.  Jules  Ville  and 
Joseph  Moitessier  {Bull.  Soc.  chim.,  1902,  27,  [iii],  1003—1008. 
Compare  Cotton,  Abstr.,  1901,  ii,  295). — When  a  solution  of  hydrogen 
peroxide  is  mixed  with  defibrinated  blood,  the  amount  of  oxygen 
disengaged  is  dependent  on  the  masses  of  the  reacting  ingredients. 
It  increases  with  the  proportion  of  peroxide  to  a  maximum  and  then 
diminishes,  the  maxima  varying  with  each  kind  of  blood  (compare 
Cotton,  loc.  cit.) ;  it  is  increased  by  previous  dilution  of  the  blood  with 
water ;  it  is  diminished  to  a  minimum  and  then  increased  by  previous 
dilution  of  the  hydrogen  peroxide  solution.  The  activity  of  the 
latter  is  also  greatly  diminished  by  the  presence  of  sulphuric  acid. 
These  observations  are  explained  by  assuming  that  blood  contains 
substances  other  than  haemoglobin  and  fibrinogen  which  react  with 
hydrogen  peroxide.  T.  A.  H. 

Estimation  of  the  Ferment-secretions  in  the  Stomach,  Based 
on  the  Action  of  the  Fat  destroying  Enzymes.  Franz  Volhard 
[and,  in  part,  Stade]  {Cheni.  Centr.,  1902,  ii,  947  —  948;  from  Verh.  Deitt. 
Naturf.  u.  Aerzte.,  1902,  2,  43  —  47.  Compare  Abstr.,  1901,  ii,  518).— 
Instead  of  proceeding  as  in  the  method  originally  given  for  the 
extraction  of  the  powder  containing  the  fat,  it  is  better  to  shake 
the  digested  mass  with  a  mixture  of  75  c.c.  of  ether  and  2  c.c. 
of  alcohol.  To  50  c.c.  of  the  ethereal  layer,  75  c.c.  of  alcohol 
are  added,  the  solution  is  titrated  and  boiled  for  6  hours  on  a 
water-bath  with  10  c.c.  iV-potassium  hydroxide,  10  c.c.  of  i\^-hydro- 
chloric  acid  are  then  added,  and  the  solution  titrated  back  with  iV/lO 
alkali.  The  ratio  between  the  decomposed  and  undecomposed  fat  is 
thus  obtained.  In  this  way,  further  action  of  the  enzyme  during  the 
drying  of  the  kaolin  mixture  is  avoided. 

As  the  result  of  further  experiments  on  these  lines,  the  authors 
state  (contrary  to  their  former  conclusion)  that  the  action  regularly 
increases  in  proportion  to  the  time,  so  far  confirming  Schiitz-Borissow's 
statement  that  the  amount  of  enzyme  may  be  calculated  from  the 
digestive  products  formed.  W.  P.  S. 
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Refractive  Powers  of  Hydrocarbons  -with  Heterocyclic 
Chains.  Giovanni  Pellixi  and  Domenico  Loi  {Gazzetta,  1902,  32,  ii, 
lit?— 20S.  Compare  Chilesotti,  Abstr.,  1900,  i,  339,  and  Pellini, 
Abstr.,  1901,  ii,  365.) — Measurements  have  been  made  of  the  refrac- 
tive indices  for  the  Ha>  H^>  Hy,  and  sodium  lines  of  the  spectrum,  of 
acridine,  diliydroacridine,  a-naphtliaquinoline,  tetrahydro-a-naphtha- 
quinoline,  /3-uaphthaquinoline,  and  tetrahydro-/3-naphthaquinoline  in 
benzene  solutions.  The  following  table  contains  the  experimental 
numbers  for  the  molecular  refractions  for  the  Ha  Hue  together  with 
the  corresponding  cilcuUited  values  : 


Per  cent. 

in 
solution. 


Acridine    

)i  

Dihydroacridine 

j>  

o-Naphthaquinoliue   ... 

)» 
Tetrahy  di  o-o-naphtha- 

quiiioline  

Tetrah3-dro-a-naplitha- 

quiuoline  , 

/B-Naphthaquinoline    .. 

>» 

Tetrahydro-/3-naplitha- 
quinoline  , 

Tetr.ihydro-)3-naphtha- 
quinoline  


8-6930 
15-6954 
3-2151 
2-5991 
7-36325 
7-84836 

10-6363 

4'7774 
15-5370 
15-7392 

8-54624 

7-4685 


i^j-  MHg  - 1 


Found. 

Calc. 

111-66 
11209 
99-86 
99-49 
106-46 
107-89 

1 
96-26'\ 

98-861 

96-26\ 

109-42 

99-061 

110-12 
105-92 
105-77 

-1 

99-26| 

107-71 

99-06 1 

106-12 

-  1 

+  15-61 

+  0-81 

+  10-91 

+  10-71 
+  9-58 

+  7-85 


M. 


l^u, 


-I 


(ML  +  2)f^ 


Found.    Calc.       Diff. 


62-61 
62-36 
56-90 
57-56 
60-53 
60-16 

61-12 

61-61 
60-05 
59-67 

61-06 

61-01 


54-99| 

57-071 

-    J 

54-99\ 

57-37 


+  7-49 
+  0-14 
+  5-35 

+  3-99 


54_99y^,.S7 


57-37 


+  3-66 


It  will  be  seen  from  these  figures  that  the  molecular  refraction  of 
acridine  exhibits  a  large  increase  on  the  calculated  value.  Whilst, 
however,  the  excess  in  the  value  for  quinoline  is  equal  to  that  observed 
in  the  corresponding  naphthalene  group,  in  the  case  of  acridine  the 
molecular  refraction  is  much  greater  than  that  of  anthracene  ;  the 
latter  compound  shows  excesses  over  the  calculated  number  of  11-91: 
and  5-35  for  the  Gladstone  and  Lorenz  and  Lorentz  formula)  respec- 
tively. When,  however,  acridine  is  hydrogenised,  tlie  experimental 
and  calculated  numl)ers  agree,  as  they  do  al.'^o  for  dihydroaiitlimceiie. 
In  the  formation  of  the  last-named  compound,  the  so-called  Gladstone 
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carbon  atoms  of  the  anthracene  (namely,  those  which  are  united  by 
all  their  bonds  to  other  doubly-linked   carbon   atoms)  are   destroyed. 

It  would  therefore  appear  as  if  the  carbon  atoms  connecting  two 
nuclei  may  be  combined  with  other  carbon  atoms  united  in  their  turn 
with  atoms  of  varying  nature  and  yet  have  an  influence  on  the  refrac- 
tive power  analogous  to  that  of  true  Gladstone  atoms. 

As  regards  the  hypothesis  of  centric  valencies,  it  would  seem  that  this 
cannot  be  applied  to  the  case  of  heterocyclic  molecules,  the  influence  of  a 
centric  linking  varying  widely  for  the  different  compounds,  as  is  seen 
from  the  following  table,  the  numbers  in  which  are  calculated  for  the 
Gladstone  formula : 


Number 

of 
centric 
bonds. 

Mol.  refraction. 

Value 
of  the 

Found. 

Calc. 

59-26 
81-86 
81-86 
81-86 

Diff. 

centric 
bond. 

Quinoliue    

12 

18 
18 
18 

73-03 
111-87 
107-17 
105-84 

13-77 
30-01 
25-31 
23-98 

1-14 

Aciidine 

1-66 

a-Naphthaquiuoline 

)3-Naphtliaquinoliue 

1-40 
1-33 

For  the  Lorenz  and  Lorentz  formula,  the  respective  values  for  the 
centric  bond  are  0-75,  0-95,  0-83,  and  0-80.  For  homocyclic  nuclei,  on 
the  other  hand,  the  increase  of  the  molecular  refraction  due  to  the 
centric  bond  is  constant,  and  has  the  value  1  '46  for  the  /x.  formula  and 
0-89  for  the  /x"^  formula.  T.  H.  P. 

Spectroscopic  Methods.  Heinrich  Konen  {Ann,  Physik,  1902, 
[iv],  9,  742 — 780). — The  author  has  made  an  exhaustive  study  of  the 
spectra  obtained  when  an  electric  discharge  passes  in  various  liquids 
between  poles  of  metal  or  carbon.  The  arc  spectru.m,  apparently,  is 
dependent  only  on  the  nature  of  the  metallic  poles  and  not  on  the 
character  of  the  surrounding  liquid  ;  when  the  poles  are  of  carbon, 
there  is  sometimes  a  slight  indication  in  the  spectrum  of  the  nature 
of  the  surrounding  liquid.  The  question  of  the  origin  of  the  Swan 
spectrum  (compare  Smithells,  Abstr.,  1901,  ii,  366;  Baly  and  Syers, 
Abstr.,  1901,  ii,  633)  is  discussed  at  length,  but  no  decisive  experi- 
mental evidence  is  brought  forward.  J.  C.  P. 

Spectrum  of  Lithium.  August  Hagenbach  (-47i?i.  P/iysj^,  1902, 
[iv],  9,  729 — 741). — As  is  well  known,  the  line  spectra  of  the  alkali 
metals,  with  the  exception  of  lithium,  have  been  analysed  into  primary 
and  secondary  series  consisting  of  pairs  of  lines,  and  the  diflierences 
between  the  reciprocal  wave-lengths  for  such  pairs  have  been  found  to 
be  nearly  proportional  to  the  square  root  of  the  atomic  weight  of  the 
metal.  The  author  now  shows  that  in  the  case  also  of  lithium,  such  a 
pair  exists  at  4603.  The  difference  of  the  reciprocal  wave-lengths  of 
the  two  lines  is  only  very  approximately  proportional  to  the  square 
root  of  the  atomic  weight.  J.  C.  P. 
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Pluoreecence  and  Phosphorescence  of  Diamonds  and  Their 
Influence  on  the  Photographic  Plate.  Otto  Kosenheim  {C/iem. 
News,  1902,  86,  247). — Every  diamond,  but  uot  carbonados, 
examined  by  the  author,  tiuoresced  under  the  influence  of  jiohmium, 
and  the  rays  emitted  were  photographically  active,  but  differed  from 
those  from  the  polonium  by  their  power  of  penetrating  various  media, 
glass,  paper,  celluloid,  etc.  On  the  other  hand,  only  a  few  diamonds  phos- 
phoresced after  exposure  to  magnesium  light,  and  the  phosphorescent 
rays  did  not  affect  the  photographic  plate.  D.  A.  L. 

Measurements  on  the  Magnetic  Rotation  of  the  Plane  of 
Polarisation  in  Liquefied  Gases  under  Atmospheric  Pressure. 
II.  Measurements  with  Methyl  Chloride.  L.  H.  Siertsema 
(Proc.  K.  Akad,  Wetensch.  Amsterdam,  1902,  5,  243 — 247). — Defects  in 
the  apparatus  previously  employed  are  pointed  out  and  an  improved 
form  is  described,  diagrams  being  added.  Determinations  of  the 
magnetic  rotation  of  liquid  methyl  chloi'ide  at  atmospheric  pressure 
were  again  made  ;  the  rotation  constant  was  found  to  be  0"01372  for 
sodium  light,  and  the  rotation  dispersion  normal,  differing  little  from 
that  of  gases  or  water.  The  values  of  the  ratio  pjp^  obtained  for 
different  wave-lengths  included  : 


A. 

pIpd. 

A. 

P/Pu. 

420 

2-003 

(589) ■ 

1-000 

512 

1-351 

604 

0-947 

555 

1-145 

659 

0-794 

(compare  Abstr.,  1901,  ii,  5).  L.  M.  J. 

Photoelectric  Action.  Theodor  Wulf  {Ann.  Physik,  1902,  [iv], 
9,  946 — 963). — Under  the  action  of  ulti'a-violet  rays,  the  dissipation  of 
a  negative  charge  from  a  platinum  electrode  polarised  with  hydrogen 
is  much  more  rapid  than  from  one  polarised  with  oxygen,  chlorine,  or 
ozone,  and  the  order  of  photoelectric  efficiency  is  also  the  order  of 
electrolytic  potential.  The  nature  of  the  medium  surrounding  the 
electrode  is  of  importance,  and  it  seems  probable  that  the  greater  the 
chemical  potential  difference  between  the  electrode  and  the  surrounding 
atmosphere,  the  greater  is  the  photoelectric  action  ;  it  is  further  prob- 
able that  the  dissipation  of  electricity  by  light  is  associated  with  some 
chemical  process. 

In  the  course  of  the  investigation,  a  lamp  has  been  devised  for  the 
combu-stion  of  carbon  bisulphide  in  oxygen ;  the  light  so  obtained 
was  very  steady  and  effective.  J.  C.  P. 

Excited  Radioactivity  and  lonisation  of  the  Atmosphere. 
E.  RuTHEUFOKD  and  S.  J.  Allen  {l^hil.  Mag.,  1902,  [vi],  4,  704 — 723). 
—  Elster  and  Geitel  have  shown  that  a  negatively  cliarged  conductor 
placed  in  the  open  air  becomes  temporarily  radioactive.  VVitli  the  help 
of  a  sensitive  quadrant  electrometer,  the  authors  have  studied  this 
excited  radioactivity  and  the  ionisation  of  air.  A  long  wire  was 
negatively  charged  and  hung  for  several  hours  in  the  open  air ;  it  wan 

9—2 
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then  wound  on  a  frame  and  suspended  in  a  metal  cylinder  kept  at  a 
fixed  potential,  the  wire  itself  being  connected  with  the  electrometer. 
The  radiation  from  the  wire  ionised  the  air  inside  the  cylinder,  and 
there  was,  thei'efore,  a  gradual  decay  of  the  excited  radioactivity.  The 
rate  of  decay  is  regular,  independent  of  the  nature  and  diameter  of 
the  wire  and  of  the  negative  potential  during  exposure.  This  is 
analogous  to  what  is  known  of  the  excited  radiations  produced  by 
thorium  and  radium  (compare  Rutherford  and  Brooks,  Abstr.,  1902, 
ii,  590).  The  amount  of  excited  radioactivity,  on  the  other  hand, 
varies  greatly  with  the  weather  and  the  wind,  and  increases  with  the 
voltage  of  the  exposed  wire.  The  excited  radiation  produced  in  air,  as 
described  above,  has  a  penetrating  power  greater  than  the  x'adiations, 
not  deviated  by  a  magnetic  field,  from  uranium,  thorium,  and  radium, 
and  greater  than  the  excited  radioactivity  due  to  radium  and  thorium 
(compare  Rutherford  and  Brooks,  loc.  citX  There  seems  to  be  little 
doubt  that  the  excited  activity  is  due  to  a  deposit  of  a  minute  quantity 
of  intensely  active  radioactive  matter. 

An  apparatus  is  described  for  determining  the  number  of  ions 
produced  per  c.c.  per  second  in  air  and  for  tracing  the  variation  of  the 
ionisation  cux'rent  with  the  sti'ength  of  the  electric  field.  The  number 
of  ions  produced  per  c.c.  per  second  was  thus  found  to  be  15,  a  number 
not  very  different  from  that  found  by  Wilson  by  another  method 
(Abstr.,  1901,  ii,  435).  J.  C.  P. 

Heat  and  Light  Radiations  of  Certain  Oxides.  Ch.  Fery 
{Ann.  Chim.  Phijs.,  1902,  [vii],  27,  433— 548),— The  total  radiations, 
both  luminous  and  non-luminous  at  500 — 1700°,  were  investigated  in 
the  case  of  retort  carbon,  chromium  sesquioxide,  platinum,  the.  oxides  of 
calcium,  magnesium,  zirconium,  lanthanum,  thorium,  cerium,  and  the 
mixture  used  in  the  Auer  lamp  (thorium  98'7  and  cerium  l"3per 
cent.).  For  the  source  of  heat,  a  modified  Bunsen  burner  was  used; 
the  temperature  was  measured  by  means  of  a  thermoelectric  pile,  one 
junction  of  which,  carrying  a  small  quantity  of  the  substance  under 
investigation,  was  kept  in  rapid  rotation  in  the  flame.  The  total 
radiation  was  measured  by  a  thermoelectric  pile,  and  the  luminous 
radiation  by  comparing  a  given  wave-length  in  the  green  (0  562  /x/a) 
with  a  similar  wave-length  of  known  luminosity,  the  assumption  being 
made  that  the  total  luminous  radiation  was  proportional  to  tho 
monochromatic  radiation  in  the  green.  The  oxides  of  calcium,  thorium, 
and  lanthanum  and  the  Auer  lamp  mixture  show,  at  a  given  tempera- 
ture, a  higher  total  radiation  in  the  oxidising  than  in  the  reducing 
flame  ;  cerium,  on  the  other  hand,  a  lower  radiation  ;  a  similar  relation 
holds  for  the  luminous  radiations,  except  that  the  Auer  lamp  mixture 
gives  a  higher  value  in  the  reducing  flame.  The  colour  of  the  light 
emitted  by  the  various  oxideo  in  the  oxidising  and  reducing  flame  is 
different 

The  major  portion  of  the  paper  deals  with  matter  mainly  of  physical 
interest.  The  conclusion  is  drawn  from  the  observations  that  at  high 
temperatures  the  oxides  suffer  both  chemical  and  physical  changes. 

As  regards  the  part  played  by  the  constituents  of  the  Auer  lamp 
mixture,  the  opinion  is  expressed  that  the  cerium  intensifies  locally 
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the  chemical  action  owing  to  its  power  of  condensing  gases  on  its 
surface,  and  thus  brings  about  a  raising  of  the  temperature  ;  the 
thorium  merely  acts  as  a  medium  for  diffusing  the  cerium,  and  at  the 
same  time  has  the  advantage  of  being  transparent  to  radiations. 

K.  J.  P.  0. 

Researches  on  Voltaic  Elements  founded  on  the  Reciprocal 
Action  of  Two  Saline  Liquids.  ^Iarcellin  P.  E.  Berthelot  (Ann. 
Chim.  Phys.,  1902,  [vii],  27,  289—328,  328—348.  Compare  this  vol., 
ii,  51). — A  continuation  of  a  more  detailed  account  of  work  which  has 
previously  been  published  (Abstr.,  1902,  ii,  375,  376,  439,  440,  546, 
547,  591,  and  this  vol.,  ii,  3).  K.  J.  P.  O. 

lonisation  of  a  Flame  containing  Salt.  Georges  Moreau 
(Compt.  rend.,  1902,  135,  898— 900).— The  conductivity  of  a  flame 
containing  salt  at  a  constant  temperature  depends  on  the  E.M.F., 
the  distance  between  the  electrodes,  which  consist  of  small,  flat,  platinum 
condensers  plunged  in  the  flame,  and  the  concentration  of  the  salt 
solution,  the  evaporation  of  which  gives  the  salt  to  the  flame.  The 
results  show  that  there  is  no  dissociation  in  the  vapour  of  the  salt 
before  the  introduction  of  the  electrodes ;  the  conductivity  of  the  flame 
is  unipolar,  ionisation  occurring  mainly  at  the  negative  electrode,  and 
is  thus  analogous  to  the  conductivity  of  gases  in  the  neighbourhood  of 
a  metal  illuminated  with  ultra-violet  light.  The  current  is  given  by 
the  equation  7=7^(1 -e-*-^),  where  e  is  the  base  of  the  Napierian 
logarithms,  x  the  distance  between  the  electrodes,  and  7q  a  function 
varying  with  the  electric  field,  the  temperature,  and  the  nature  of  the 
metal  in  the  salt  ;  k  is  independent  of  the  salt  and  of  the  field,  but 
varies  slowly  with  temperature.  It  is  supposed  that  on  the  negative 
electrode,  electrons  are  formed  which  ionise  the  salt  vapour  in  much 
the  same  way  as  do  the  emanations  from  uranium.  K.  J.  P.  O, 

Behaviour  of  Water  relatively  to  Air.  Friedrich  Kohl- 
R.KUSCii  (Zeit.  physikal.  Chem.,  1902,  42,  193 — 201).— The  author  has 
studied  the  influence  of  the  atmosphere  on  the  conductivity  of  water, 
and  describes  methods  of  obtaining  pure  water  which  will  not  deteriorate 
on  contact  with  air  if  ordinary  precautions  are  taken.  One  simple 
method  of  freeing  the  water  in  a  flask  from  carbon  dioxide  is  to  place 
a  collar  of  slaked  lime  on  the  outside  of  the  neck,  and  to  protect  the 
lime  from  contact  with  the  atmosphere  by  means  of  an  inverted 
beaker  ;  this  effects  a  reduction  in  the  conductivity  of  a  large  quantity 
of  water  from  0'9  x  10"*^  to  05  x  10"*^  in  the  course  of  a  few  days.  The 
conductivity  can  be  reduced  to  0"3  x  10"'"  either  by  simple  contact  with 
platinum  electrodes  or  by  the  passage  of  a  current  of  air  freed  from 
carbon  dioxide  through  the  cell  containing  the  electrodes  (not 
platinised). 

The  author  indicates  the  precautions  that  are  necessary  in  handling 
such  pure  water  if  its  conductivity  is  to  remain  constant.  The  water 
should  not  be  stored  in  the  laboratory,  and  the  stopper  of  the  contain- 
ing vessel  should  be  protected  against  dust.  The  breath  is  a  very 
common  source  of  contamination,  and  transference  of  the  water  from  one 
vessel  to  another  should  take  place  at  an  open  window ;  on  no  account 
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must  the  water  be  blown  from  a  wash-bottle.  Water  of  conductivity 
I'O  X  10~'Mmproves  by  prolonged  passage  of  air  from  the  open,  but 
deteriorates  at  once  if  shaken  in  a  room  in  which  there  is  a  person  or 
a  flame.  J.  C.  P. 

Equivalent  Conductivity  of  the  Hydrogen  Ion  derived  from 
Transference  Experiments  with  Hydrochloric  Acid.     Arthur 
A.    NoYEs   and    G.    Y.    Sammet    (/.    Amer.    Chem.    Soc,    1902,    24, 
944 — 968). — The  apparatus  previously  described  (Abstr.,  1901,  ii,  143) 
was  used  in  the  determination.     In  order  to  prevent  the  introduction 
of  any  foreign  salts,  a  silver  anode  was  used,  and   precautions  were 
taken,  by  using  a  low  current-density,  against  evolution  of  chlorine. 
iV720  and  ^7^0  hydrochloric  acid  solutions  were  used.   The  cui-rent  was 
passed  through  for  three  hours  at  constant  temperature  and  the  quantity 
of  electricity  was  measured  by  a  silver  voltameter.     The  liquid  was 
divided  into  five  portions,  one  at  the  anode,  one  at  the  cathode,  and 
three   in    the    middle,  and  each  was  titrated  with   standard   barium 
hydroxide  solution    and    also    analysed    by  precipitation  with    silver 
nitrate.     For  the  transference  number  at  20°,  the  ^/20  solution  gave 
165'69  (the  values  given  have  been  multiplied  by  10~^)  with  an  average 
deviation  of  0-12;  the  ^/60  solution  gave   167'43  with  an  avei'age 
deviation  of  0'25  ;  at   10°,  the  i\720  solution  gave  158-62  with  an 
average  deviation   of   0'15,   and    the   /y/60   solution   177"34   with   an 
average  deviation  of  0-16.     It  is  shown  that  the  error  does  not,  in  all 
probability,  exceed  0-45   per  cent.     It  is   not  known   to  what  extent 
the  difference  in  the  results  of  the  two  solutions  is  due  to  change  of 
concentration,  as   it  may  partially  be  accounted  for  by  experimental 
error,  and  it  must  be  admitted  that  an  error  of  1  to  2  per  cent,  might 
be  made  by  assuming  no  further  change  in  the  transference  number 
after  HjQO  is  reached,  although  this  is  not  probable, 

The  conductivity  of  iV/58  and  JVJ252  hydrochloric  acid  was  deter^ 
mined  at  10°,  20°,  and  30°;  the  results  agree  to  within  1  per  cent, 
with  those  of  Kohlrausch  and  Deguisne,  and  the  temperature  co- 
efiicient  (1606)  agrees  even  more  closely. 

From  previous  determinations  of  the  conductivity  of  potassium 
chloride,  the  authors  calculate  the  mobilities  of  the  chlorine  ion  to  be 
54-5  at  10°,  68-5  at  20°,  and  83-3  at  30°,  and,  further,  the  following 
values  for  the  equivalent  conductivity  of  completely  dissociated  hydro- 
chloric acid  and  the  mobility  of  the  hydrogen  ion  : 

10° 

ir-f-Cl' 343-2 

H* 288-7 

The  error  in  this  final  result  cannot  exceed  at  the  outside  0-8  per 
cent.  The  value  at  25°  is  greater  by  5-8  per  cent,  than  that  calcu- 
lated by  Ostwald,  and  3-8  per  cent,  greater  than  that  calculated  by 
Kohlrausch  for  18°.  J.  McC. 

Electrical  Conductivity  of  Potassium  Chloride  in  Mixtures 
of  Water  and  Ethyl  Alcohol.  \V.  A.  Kotii  {Zeit.  j^hysikal.  Chem., 
1902,   42,    209— 224),— Careful    determinations  (accurate  to  0-1  per 


18° 

20° 

25° 

30°, 

395-5 

408-5 

440-7 

472-4 

329-8 

340'0 

364-9 

389-1 
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cent.)  of  the  conductivity  of  potassium  chloride  in  8  and  20'3  per 
cent,  alcohol  at  18°  have  been  made,  the  range  of  concentration  being 
from  V=  30  to  V=  600.  It  is  found  that  the  molecular  conductivity 
A  decreases  as  the  percentage  of  alcohol  increases,  but  the  percentage 
decrease  becomes  less  as  the  quantity  of  alcohol  increases.  Tiie 
variation  of  the  conductivity  with  the  dilution  is  represented  for  a 
given  alcohol  concentration  by  the  formula  (A^  —A.)/A.P  =  G.rj^ 
(compare  Kohlrausch,  Abstr.,  1901,  ii,  221);  the  older  formula, 
Ajo  -A  =  c.7;i  (Kohlrausch,  Abstr.,  1894,  ii,  79),  is  inadequate. 

The  ratio  Ah.,o,/Aaic  decreases  as  V  increases,  and  it  must  therefore 
be  supposed  that  both  the  mobility  of  the  ions  and  the  degree  of 
dissociation  are  diminished  by  the  addition  of  alcohol.  The  formula 
given  by  Arrhenius  (Abstr.,  1892,  1038),  Aaic  =  Ah2o(1 +«;V2)^ 
where  />  is  the  percentage  of  alcohol  by  volume,  is  found  to  hold  up 
to;>=10. 

The  temperature  coefficient  of  conductivity  rises  rapidly  as  the 
percentage  of  alcohol  increases,  slowly  as  V  increases,  so  that  the  ratio 
An'.o'A.vic  decreases  as  the  temperature  rises. 

the  formula  A/;;(100 -;;)  =  const.  (Wakeman,  Abstr.,  1893,  ii,  257), 
in  which  A  is  the  fall  in  value  of  the  ionic  mobility  corresponding 
with  the  addition  of  p  per  cent,  by  volume  of  alcohol,  holds  fairly 
accurately  for  both  the  alcohol  concentrations  used  in  this  investi- 
gation. 

When  A  A^  is  taken  as  the  degree  of  dissociation,  it  is  found  that 
of  the  formulae  for  a  dissociation  constant  given  by  Ostwald,  Rudolphi, 
and  van't  Hoff,  none  leads  to  satisfactory  results.  J.  0.  P. 

Electrical  Conductivity  of  Compressed  Powders.  Franz 
Stueintz  (Ann.  J'/n/sik,  1902,  [iv],  9,  854 — 885). — In  continuation  of 
a  previous  investigation  (Abstr.,  1900,  ii,  641),  a  number  of  metallic 
oxides  and  sulphides  have  been  examined.  All  white,  yellow,  red,  and 
grey  compounds  are  non-conductors,  and  at  the  ordinary  temperature 
only  those  dark  coloured  compounds  are  conductors  which  can  be 
compressed  into  compact  masses  exhibiting  metallic  lustre  and  hard- 
ness ;  in  no  case  was  evidence  obtained  of  electrolytic  conduction. 

The  compounds  that  conduct  fairly  well  at  the  ordinary  temperature 
(such  as  lead  dioxide,  cuprous  and  cupric  sulphides)  have  a  positive 
resistance-temperature  coefficient,  much  smaller,  however,  than  that  of 
metals.  On  the  other  hand,  the  electrical  behaviour  of  compounds  which 
exhibit  only  a  small  conductivity  at  the  ordinary  temperature  (such 
as  manganese  dioxide,  lead,  mercuric  and  silver  sulphides)  is  very  much 
affected  by  change  of  temperature.  In  certain  cases  (such  as  cadmium 
oxide),  the  conductivity  and  its  temperature  coefficient  exhibit  rather 
marked  differences  for  different  temperature  ranges — an  observation 
which  leads  the  author  to  suggest  the  existence  of  more  than  one  form 
of  the  substance.  If  this  view  is  accepted,  cadmium  oxide  would 
have  a  transition  point  about  200°.  J.  C.  P. 

Diminution  of  Cathodic  Depolarisation  by  Potassium  Chrom- 
ate.  Krkjii  Mlllkk  {/^ei(.  Eleklrodipjn.,  1902,  8,  909—914.  Compare 
4-hstr.,    1901,    ii,    218). — Potassium   iodate   is   reduced,  in    alkaline 


128  ABSTRACTS   OF   CHEMICAL   PAPERS, 

solution,  at  a  lower  potential  than  potassium  chromate.  For  this 
reason,  no  hydrogen  is  evolved  when  an  alkaline  solution  of  potassium 
iodate  and  chromate  is  electrolysed  with  a  small  cathodic  current 
density,  the  iodate  being  reduced ;  when  the  current  density  is 
increased,  the  P.D.  at  the  cathode  soon  reaches  the  value  at  which 
chromate  is  reduced,  a  film  of  an  oxide  of  chi'omium  is  formed  on  the 
cathode  and  hydrogen  is  evolved,  no  further  reduction  of  iodate  taking 
place.  The  film  once  formed  is  fairly  stable ;  it  survives  an  inter- 
ruption of  the  current  for  15  minutes,  but  not  for  30  minutes.  At 
75°,  periodate  is  formed,  and  the  chromium  oxide  film  'breaks  down 
when  its  concentration  i-eaches  a  certain  limit.  It  is  found  that 
periodate  oxidises  chromic  oxide  to  chromium  trioxide,  whilst  iodate 
does  not.  Solutions  of  chromates  cannot  be  reduced  to  chromic  oxide 
owing  to  the  formation  of  the  film  on  the  cathode,  but  if  a  mercury 
cathode  is  used,  on  which  a  coherent  film  cannot  form,  the  reduction 
becomes  possible.  T.  E. 

Dissociation  of  Electrolytes.  C  Liebexow  (Zeit.  Elektrochem., 
1902,  8,  933). — Equilibrium  between  the  ions  and  the  molecules  of  an 
electrolyte  exists  when  equal  numbers  of  molecules  are  split  up  into, 
and  formed  from,  ions  in  vinit  time.  Assuming  the  molecules  to  consist 
of  oppositely  charged  portions  held  together  by  the  attractions  of 
the  charges,  then  this  attraction  will  be  diminished  in  proportion  to 
the  dielectric  constant  of  the  solvent.  The  attraction  of  the  free 
ionic  charges  for  the  one  half  of  the  electron  molecule  attached  to  the 
undissociated  molecule  and  their  repulsion  of  the  other  half  will 
produce  another  force  tending  to  split  up  the  molecule.  This  force  is 
proportional  to  the  square  of  the  distance  between  the  ions  and  the 
undissociated  molecules  or  to  the  2/3  power  of  the  concentration  of  the 
ions.  It  is  also  proportional  to  the  number  of  charges  carried  by  an 
ion.  Setting  out  from  these  considerations,  the  author  arrives  at  the 
following  formula  for  the  relation  between  the  concentrations  of  the 
ions  and  the  undissociated  molecules  in  a  solution  of  a  binary  electro- 
lyte, a;^(£c -?/)=  .4  +  jBx^/^,  where  X  is  the  concentration  of  an  ion,  y 
the  total  concentration  of  the  electrolyte,  A  a  constant  which  is 
proportional  to  the  number  of  molecules  which  dissociate  into  ions 
in  unit  time  independently  of  the  ionic  attractions,  and  B  a  similar 
constant  for  the  dissociation  under  the  influence  of  the  ionic  attractions. 
Using  the  values  ^  =  0-027,  ^  =  2-75,  and  Xoc  =130*1  (A  =  molecular 
conductivity  at  18°),  the  author  shows  that  his  formula  permits  the 
conductivities  of  solutions  of  potassium  chloride  to  be  calculated  with 
an  error  not  exceeding  1  per  cent.  T.  E. 

The  Passage  of  a  Direct  Current  through  an  Electrolytic 
Cell.  Samuel  L.  Bigelow  {J.  Physical  Chem.,  1902,  6,  603—628).— 
Various  explanations  have  been  offered  for  the  cause  of  the  current 
through  an  electrolyte  produced  by  an  E.M.F.  less  than  the  decom- 
position E.M.F.,  but  none,  in  the  author's  opinion,  is  completely 
satisfactory.  His  own  experiments  show  that  with  an  E.M.F.  of  1 
volt,  a  current  is  produced  iu  an  aqueous  solution  of  sulphuric  acid  which 
decreases  with  time  to  a  minimum  value  of  about  0*2  microamperes. 
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Sliaking  or  wiping  the  electrodes  caused  a  considerable  increase,  which, 
however,  passes  off  in  a  few  minutes,  the  original  minimum  being  again 
attained.  The  minimum  current  obtained  with  a  Nj'l  solution  of 
sulphuric  acid  was  practically  identical  with  that  obtained  in  a  i\7200 
solution,  and  from  this  fact  the  author  considers  that  the  current  is  not 
carried  by  the  ions  resulting  from  the  dissociation  of  the  electrolyte. 
The  temperature  coefficient  of  the  current  was  found  to  be  greatly  in 
excess  of  the  average  rate  of  increase  of  conductivity  of  an  electrolyte. 
Temporary  small  variations  of  the  E.M.F.  do  not  produce  any  per- 
manent effect  on  the  residual  current.  The  author  considers  that  such 
conductivity  can  be  explained  best  on  the  assumption  that  the 
molecules  themselves  are  also  able  to  carry  electrical  charges,  just  as 
the  molecules  of  a  rarefied  gas  do,  and  this  would  further  explain 
the  behaviour  of  solutions  which  conduct  electricity,  although  cryo- 
scopic  methods  indicate  no  dissociation.  L.  M.  J. 

Principle  of  Electrolytic  Dissociation  and  Conductivity  in 
Gases,  Electrolytes,  and  Metals.  J.  Stark  {Chem,.  Centr.,  1902,  ii, 
1171  —  1172.  From  Xaturw.  Kundsch.,  1902,  17,  533— 536).— When 
the  elements  are  arranged  in  the  order  of  their  ionic  energies,  a  series 
is  obtained  beginning  with  the  electronegative  elements  and  ending 
with  the  electropositive  elements.  By  ionic  energy  is  understood  the 
potential  energy  which  the  negative  electron  as  ion  possesses  with 
reference  to  the  positive  atom.  According  to  the  view  expressed, 
sodium  chloride  is  to  be  regarded  as  a  compound  of  chlorine  with  the 
negative  electron  of  sodium,  which  is  secondarily  accompanied  by  a 
compound  of  sodium  with  its  negative  electron.  Those  atoms  or  radicles 
which  are  charged  with  negative  electrons  are  to  be  viewed  as 
saturated,  whilst  the  metal  ions — not  possessing  this  negative  charge  — 
are  inactive  substances. 

The  author  further  divides  ions  into  three  groups  :  (1)  electron  ions, 
that  is,  free  negative  electrons  ;  (2)  atom  ions,  that  is,  positive  or  negative 
electrons  attached  to  a  component  of  a  chemical  compound  (H*,  NH^' 
Cr,  SO/) ;  (3)  molions,  that  is,  atom  ions  united  to  several  molecules 
(hydrates  of  ions).  J.  McC. 

Electrolysis  of  Formic  and  Oxalic  Acids  and  of  Potassium 
Carbonate.  Franz  Salzer  {Zeit.  Ekktrochem.,  1902,  8,  893 — 903). 
—  When  a  .solution  of  formic  and  sulphuric  acids  is  electrolysed  with 
smooth  and  platinised  anodes,  a  lai-ger  E.M.F.  is  required  with  the 
former  and  considerably  less  oxidation  of  the  formic  acid  occurs. 
Similar  results  were  obtained  with  solutions  of  formic  acid  alone  and 
of  sodium  formate  in  presence  of  potassium  hydroxide.  With  a 
solution  of  oxalic  and  sulphuric  acids,  the  E.M.F.  required  for 
electrolysis  is  very  little  higher  with  a  smooth  anode  than  with  a 
platinised  one,  so  long  as  the  curi'ent  density  is  small  and  the  con- 
centration of  the  oxalic  acid  large.  Under  these  circumstances, 
practically  the  whole  current  is  employed  in  oxidising  the  oxalic  acid. 
WitJi  larger  current  densities,  or  smaller  concentrations  of  the  oxalic 
acid,  however,  oxygen  is  evolved  along  with  carbon  dioxide  at  the 
anode,  and  the  E.M.F.  required  is  very  considerably  larger  with  tlie 
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smooth  anode.  Aqueous  and  alkaline  solutions  of  oxalic  acid  behave 
in  much  the  same  way  as  those  of  formic  acid.  These  results  are 
similar  to  those  obtained  by  Foerster  and  Miiller  (Abstr.,  1902,  ii, 
640). 

Finally,  some  experiments  on  the  electrolysis  of  concentrated  solutions 
of  potassium  carbonate  show  that  potassium  percarbonate  is  most  readily 
formed  in  neutral  solution  ;  the  presence  of  OH  ions  or  of  hydrogen  car- 
bonate is  unfavourable.  A  platinised  anode  diminishes  the  yield  con- 
siderably, although  the  E.M.F.  required  is  smaller  than  with  a  smooth 
anode.  T.  E. 

Limits  of  Combustibility.  L.  Pelet  and  P.  Jominj  {Bull.  Soc. 
chim.,  1902,  [iii],  27,  1207 — 1212).— When  a  combustible  substance  is 
allowed  to  burn  in  a  determinate  volume  of  air  until  extinction  of 
the  flame  occurs,  the  volume  of  the  residual  oxygen  depends  on  the 
nature  of  the  combustible,  especially  as  regards  its  volatility  and 
the  temperature  of  its  flame,  and  also  on  the  temperature  of  the 
surrounding  air.  The  results  obtained  in  such  combustions  of  a 
variety  of  substances,  elementary  and  compound,  ai-e  tabulated  in  the 
original.  T.  A.  H. 

Clapeyron-Clausius  Equation  for  the  Latent  Heat.  K.  Hall- 
STEN  {Zeit.  2^^iysikal.  Chem.,  1902,  42,  369 — 374). — The  equation  re- 
ferred to  may  be  written  as  follows  :  o'=2){w- v)  + p  —  T.dpjdT{w  —  v), 
where  r  is  the  latent  heat,  ^;(i«  -  v)  the  external  work,  and  p  the  in- 
ternal work.  Hence  if  pjwv^x,  it  follows  that  x=  T.dp/dT-p.  This 
pressure  x  is  identical  with  the  so-called  internal  pressure,  and  varies 
with  the  temperature,  remaining  constant,  however,  during  the  change 
from  one  state  of  aggregation  to  another.  Using  the  data  obtained  by 
Eegnault  and  others  for  water,  ether,  alcohol,  acetone,  chloroform, 
carbon  tetrachloride,  carbon  disulphide,  and  mercury,  it  is  shown  that 
for  the  change  liquid  — >-  vapour  x  is  greater  than  ^?,  the  external 
pressure,  but  that  the  ratio  x/p  decreases  slowly  as  the  temperature 
rises.  Similar  calculations  have  been  made  with  the  data  for  the 
freezing  points  of  mercury,  lead,  and  water,  x  in  these  cases  being  of 
the  order  10000—100000  atmospheres.  J.  C.  P. 

Latent  Heat  of  Evaporation  of  Mercury.  W.  A.  Kurbatoff 
(/.  Buss.  Fhys.  Chem.  Soc,  1902,  34,  659— 665).— The  latent  heat  of 
evaporationof  mercury  was  determined  by  the  method  of  mixturescarried 
out  in  a  specially  devised  apparatus.  The  mean  result  of  four  experi- 
ments; in  which  the  rise  of  temperature  obtained  was  about  3*5°  and  the 
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quantity  of  mercury  evaporated  about  150  grams,  is :  I       c.dt  +  p  =  80"5. 

Measurements  were  also  made  of  the  specific  heat  of  mercury  between 
340°  and  20°,  the  mean  value  obtained  being  0-03730.  Hence  the 
latent  heat  of  evaporation  =67'8  cal. 

Trouton's  constant   (atomic  wt.   x   latent  heat  -t-  absolute   boiling 
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point)  has  the  value    21 '5,  which   shows   tliat   litjuid  mercury  is  not 
associated  at  the  boiling  point. 

Making  use  of  the  known  boiling  point  curves  of  mercury,  the 
Clausius-Clapeyron  formula  gives:  dp/dt  =  0  0l71d4:,  irom  which  the 
density  of  saturated  mercury  vapour  with  reference  to  that  of 
hydrogen  has  the  approximately  theoretical  value  1003.  Tliese 
i-esults  are  in  accord  with  the  supposed  high  critical  temperature  of 
mercury.  T.  II.  P. 

Heat  of  Solution.  Adolfo  Varali-Tiievenet  (N'liovo  Cim.,  1902, 
[v],4, 186 — 192). — By  Staub's  method,  using  a  Bunsen  ice  calorimeter, 
the  author  has  made  measurements  of  the  heat  absorbed  on  dissolving 
varying  amounts  of  potassium  and  sodium  nitrates,  chlorides,  and 
sulphates  in  water.  The  numbers  obtained  are  compared  with  those 
given  by  other  investigators. 

The  results  show  that,  for  not  very  dilute  solutions,  an  increase  in  the 
concentration  is  accompanied  by  an  almost  exactly  proportional  diminu- 
tion in  the  quantity  of  heat  absorbed  in  the  dissolution  of  a  definite 
amount  of  salt,  whilst  in  the  case  of  dilate  solutions  the  heat  absorbed 
diminishes  more  rapidly  than  the  dilution.  Further,  for  salts  containing 
radicles  of  equal  atomicity,  there  exists  a  constant  relation  between  the 
molecular  weight  and  the  quantity  of  heat  absorbed  for  infinitely  dilute 
solutions.  Estimating  the  latter  by  extrapolation,  it  is  found  that  the 
ratios  to  them  of  the  corresponding  molecular  weights  have  the  values  i 
for  potassium  or  sodium  nitrate,  1  ;  for  potassium  chloride,  0"92  ;  for 
sodium  chloride,  1-38;  for  potassium  sulphate,  2-14 ;  and  for  sodium 
sulphate,  2-29.  T.  H.  P. 

Lowering  of  the  Freezing  Point  of  Aqueous  Hydrogen 
Peroxide  produced  by  certain  Salts  and  Acids.  Harry  C.  Jones 
and  CuARLEs  G.  Carroll  {Amer.  Cheni.  J.,  1902,  28,  284— 291).— It 
was  previously  observed  by  Jones,  Barnes,  and  Hyde  (Abstr.,  1902,  ii, 
203)  that  potassium  chloride,  sodium  nitrate,  and  potassium  nitrate 
lower  the  freezing  point  of  aqueous  hydrogen  peroxide  less  than  they  do 
that  of  water.  The  observed  lowerings  cannot  be  interpi'eted  by 
supposing  that  aqueous  hydrogen  peroxide  has  less  dissociating  power 
than  water.  Experiments  of  Bredig  {Zeit.  Elektrochem.,  1901,  7,  622) 
and  of  Calvert  (Abstr.,  1902,  ii,  11),  indicate  that  hydrogen  peroxide 
acts  like  a  weak  acid  and  can  form  definite  compounds  with  strong 
alkalis. 

The  freezing  point  determinations  of  Jones,  Barnes,  and  Hyde  were 
confirmed  with  potassium  chloride  and  nitrate  respectively.  Experi- 
ments were  also  made  with  solutions  of  ammonium  sulphate  in  water 
and  in  hydrogen  peroxide.  The  lowerings  observed,  more  particularly 
those  with  potassium  nitrate,  do  not  warrant  the  assumption  that  the 
Bait  molecules  had  been  polymerised  or  that  their  dissociation  had  been 
diminished  by  the  hydrogen  peroxide.  The  probable  explanation  is 
that  the  molecules  of  the  individual  salts  combined  with  tlie  molecules 
of  the  peroxide  (compare /lanatar,  Abstr.,  1902,  ii,  11),  Preliminary 
experiments  on  the  molecular  lowerings  produced  by  sulphuric  acid 
acid  oxalic  acid  in  water  and  hydrogen  peroxide  respectively,  indicate 
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that  those  acids  are  more  largely  dissociated  by  the  peroxide  than  by 
water.  A.  McK. 

Critical  States  of  a  Binary  System.  Paul  Saurel  {J.  Physical 
Chem.,  1902,  6,  629 — 635). — A.  mathematical  paper,  in  which  a  simple 
demonstration  is  given  of  Gibbs's  conditions  for  the  critical  state  in  a 
binary  system.  L.  M.  J. 

Pycnometers.  Robert  Leimbach  [J.  ]»'■  Chem.,  1902,  [ii],  QQ, 
475 — 477). — The  author  describes  two  new  pycnometers,  which  are 
intended  to  simplify  the  operation  of  tilling.  G.  Y. 

Significance  of  Changing  Atomic  Volume.  III.  Tjieodore 
W.  Richards  {Zeit.  physikal.  Chem.,  1902,  42,  129 — 154.  Compare 
Abstr.,  1902,  ii,  305). — The  relations  between  changes  in  the  heat 
capacity,  changes  in  the  free  energy,  changes  in  volume,  heat  of 
reaction,  and  chemical  affinity  are  discussed,  and  it  is  shown  that  these 
relationships  are  adequately  interpreted  with  the  help  of  the  hypothesis 
of  compressible  atoms.  J.  C.  P. 

New  Determinations  of  the  Surface  Tension  of  Liquids, 
based  on  the  Capillary  Wave  Method.  Leo  Grunmach  {Ann. 
Physih,  1902,  [iv],  9,  1261— 1285).— The  following  values  of  the 
tension  at  a  fresh  surface  were  found  :  pure  mercury,  0"50  gram/cm.  at 
18°;  pure  distilled  water,  0*077  gram/cm.  at  17°;  absolute  alcohol, 
0'019  gram/cm.  at  22-8°.  The  effect  of  leaving  the  surface  exposed 
to  air  has  been  traced  ;  in  the  case  of  mercury,  prolonged  exposure 
to  air  lowers  the  value  of  the  surface  tension  to  0  33. 

The  surface  tensions  of  sulphuric  acid  solutions  and  of  certain  oils 
have  also  been  determined.  J.  C.  P. 

Surface  Tension  of  Mixtures  of  Normal  Liquids.  Edouard 
Herzen  {Arch.  Sci.  phys.  Nat.,  [iv],  1902,  14,  232— 260).— The  values 
of  the  surface  tension  of  mixtures  of  normal  liquids  ai'e  usually  not 
equal  to  those  calculated  by  means  of  a  simple  mixture  formula.  The 
author  has  attempted  to  show  that  the  variations  are  due  to  the 
variations  of  internal  attraction  in  the  mixtures.  The  value  of  the 
Van  der  Waals'  constant  a  is  given  by  (1)  the  expression  y{M/d)i.3I/d 
where  y  is  the  surface  tension.  The  value  of  a  is  also  (2)  equal  to 
ajx2  +  2«j2^(l  -  x)  +  a2{l  -  x)-  where  ctj,  a^  are  values  in  the  case  of  the 
pure  liquids,  and  «^,  a  constant  dependent  on  the  influence  on  one 
another  of  the  different  molecules.  The  author  shows  that  the  values 
for  Ox  obtained  experimentally  as  in  (1)  agree  well  with  those 
calculated  by  (2),  the  values  of  rtj.,  being  calculated  from  the  means. 
The  mixtures  examined  were  aniline  and  toluene,  dimethylaniline  and 
toluene,  benzene  and  ethyl  acetate,  nitrobenzene  and  ethyl  acetate, 
dimethylaniline  and  ethyl  acetate,  aniline  and  benzene,  toluene  and 
o-toluidine,  toluene  and  nitrobenzene,  benzene  and  nitrobenzene, 
aniline  and  o-toluidine,  benzene  and  dimethyl-o-toluidine,  toluene  and 
dimethyl-o-toluidine,  aniline  and  dimethylaniline.  L.  M.  J. 
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Relation  between  Negative  Pressure  and  Osmotic  Pressure. 
Geokgk  a.  Hulett  {Zeit.  physikal.  Chem.,  1902,  42,  353 — 368). — A 
summary  is  giveu  of  the  work  done  by  Berthelot,  O.  Reynolds, 
Worthington,  Askenasy  and  others  on  negative  pressure.  Experiments 
are  described  in  which  a  tube  two  metres  long,  closed  at  one  end  by  a 
porous  porcelain  plate  containing  a  semipermeable  membrane,  was 
tilled  with  air-free  water  and  inverted,  with  the  porcelain  plate  upper- 
most, in  a  mercury  trough.  Evaporation  of  tiie  water  took  place 
through  the  porcelain  plate,  and  the  mercury  rose  to  a  height  much 
exceeding  the  atmospheric  pressure  (in  one  case  to  lll'l  cm,)  before 
the  water  broke  away  from  the  under  side  of  the  plate.  It  was 
further  observed  that  the  rate  of  evaporation  diminished  as  the 
mercury  column  rose  ;  in  other  words,  the  vapour  pressure  fell  as  the 
negative  pressure  increased.  The  author  draws  attention  to  the 
analogy  between  negative  pressure  and  osmotic  pressure,  and  on  the 
ground  of  this  conception  of  osmotic  pressure  as  a  negative  pressure 
on  the  solvent  deduces  the  formula  P—  -  V^p/(f}{d  -  g),  whei-e  P  is 
the  osmotic  pi'e.ssure,  </>  the  molecular  volume  of  water,  d  the  weight 
of  solution  per  c.c,  and  g  the  weight  of  dissolved  substance  per 
c.c. ;  V  is  the  molecular  volume  of  water  vapour,  and  A^^  is  the 
change  in  vapour  pressure.  J.  C.  P. 

Molecular  Surface-energy  of  some  Mixtures  of  Liquids. 
Sir  "WiLi.LiM  Ramsay  and  Miss  Emily  Aston  (Trans.  Roy.  Irish  Acad., 
1902,  32,  93—100.  Compare  Abstr.,  1895,  ii,  40).— The  molecular 
surface-energy  of  mixtures  containing  from  10 — 20  per  cent,  of  one 
liquid  up  to  80  or  90  per  cent,  was  determined  by  the  capillarity 
method  (Ramsay  and  Shields,  Trans.,  1893,  63,  1089),  the  following 
liquids  being  employed;  carbon  disulphide  and  chloroform,  ethylene 
bromide  and  chlorobenzene,  toluene  and  acetic  acid,  ethylene  bromide 
and  acetic  acid,  ethyl  alcohol  and  benzene,  and  ethyl  alcohol  and 
chloroform.  No  definite  conclusions  are  drawn  from  the  results, 
although  it  appears  that  in  these  cases  the  molecules  are  not  evenly  dis- 
tributed over  the  surface.  The  addition  of  a  non-dissociated  substance 
to  a  di.'-sociable  one  does  not  result  merely  in  the  increased  dissociation 
of  the  latter.  J.  McC. 

Deduction  of  the  Magnitude  of  the  Osmotic  Pressures  in 
Dilute  Solutions  according  to  the  Kinetic  Theory.  Peter 
EiKEMAN  (/.  rhjsical  Chem.,  1902,  6,  636  — 639).— The  molecular 
kinetic  energy  of  both  solute  and  solvent  is  solely  dependent  on 
temperature,  and  equal  to  that  of  a  gas  at  the  same  temperature. 
The  presence  of  the  solvent  will  not  affect  the  number  of  impacts  per 
unit  surface  of  the  solute,  so  that  this  number  wiil  be  that  obtaining 
in  the  case  of  a  gas  at  the  .same  concentration  and  temperature.  It 
follows  that  the  osmotic  pressure  due  to  the  solute  is  equal  to  the 
corresponding  gas  pressure.  Conversely,  if  the  latter  is  regarded  as 
experimentally  proved,  it  would  be  deduced  that  the  kinetic  energy  of 
the  molecules  of  a  liquid  is  equal  to  that  of  gas  molecules  at  the  same 
temperature.  L.  M.  J. 
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Composition  of  the  Hydrates  of  Gases.  Robert  de  Forcra.ni) 
{Compt.  rend.,  1902,  135,  959  —  961.  Compare  Abstr.,  1902,  ii,  392, 
446). — By  applying  the  formula  previously  developed,  QjT=30,  whei'e 
Q  is  the  heat  of  formation  and  T  is  the  temperature,  the  following 
probable  compositions  of  gas  hydrates  have  been  calculated :  A,  4  or 
5H2O,  CH^,6H20,  COo,6HoO,  NgO.eHoO,  CoH^.THgO,  CoH2,6H20, 
C,>l4,7H20,  PHg.eHjO,  'H„S,6H20, "  C2H5F,8H20,  SOg.SHgO, 
CH3C1,7H20,  H2Se,6H20,  Cla.TH.p,  and  Bro.lOHgO. 

It  may  be  noted  that  the  majority  of  these  contain  6H2O  for  one 
molecule  of  gas  and  the  quantity  of  water  appears  more  or  less  to 
increase  with  decreasing  volatility  of  the  gases.  The  compounds  are 
the  more  stable  the  more  water  they  contain.  J.  McC, 

Constitution  of  certain  Organic  Salts  of  Nickel  and  Cobalt 
as  they  exist  in  Aqueous  Solution.  Olin  F.  Tower  (/.  Amer. 
C/tem.  Soc,  1902,  24,  1012 — 1023). — The  molecular  conductivities 
of  solutions  of  the  tartrates^  malates,  and  succinates  of  nickel, 
cobalt,  magnesium,  manganese,  and  barium,  and  the  depression  of  the 
freezing  point  of  water  caused  by  the  dissolution  of  these,  have  been 
determined.  In  the  more  concentrated  solutions,  the  results  give 
higher  molecular  weights  than  those  calculated  from  the  formula, 
except  for  nickel  and  cobalt  tartrates,  and,  in  a  less  degree,  the 
malates.  The  molecular  conductivity  of  the  tartrates  of  magnesium, 
barium,  and  manganese  do  not  vary  very  much  from  each  other,  but 
the  conductivities  of  nickel  and  cobalt  tartrates  are  of  an  entirely 
different  order.  The  explanation  offered  is  that  the  solution  contains 
double  molecules  as  well  as  complex  ions.  The  presence  of  hydroxyl 
groups  is  not  the  conditioning  factor  of  the  polymerisation,  because 
tartronates  give  normal  results  as  compared  with  the  malonates,  both 
in  conductivity  and  osmotic  experiments. 

In  connection  with  these  results,  attention  is  called  to  the  influence 
of  hydroxyl  groups  in  increasing  the  affinity  constant  of  succinic  acid ; 
this  change  is  apparent  when  malic  and  tartaric  acids  are  examined,  but 
is  not  noticed  when  we  pass  from  malonic  to  tartronic  acid.     J.  McC. 

Velocity  of  Reaction  between  Potassium  Permanganate  and 
Oxalic  Acid.  Richard  Ehrenfeld  {Zeit.  anorg.  Chem..,  1902,  33, 
117 — 128). — It  has  been  proved  that  reaction  takes  place  quantitatively 
between  potassium  permanganate  and  oxalic  acid,  in  absence  of 
mineral  acid,  according  to  the  equation:  SCgHjO^  +  2KMn04  = 
2MnC2O4  +  K2C2O4+10CO2  +  8H2O.  The  velocity  of  the  reaction 
was  measured  by  mixing  the  substances  in  solution  and  after  a 
definite  time  adding  a  dilute  sulphuric  acid  solution  of  potassium 
iodide  ;  the  libei-ated  iodine  was  estimated,  and  from  it  the  amount  of 
permanganate  which  had  been  used  was  deduced.  A  fairly  satisfactory 
constant  was  obtained,  but  this  could  be  improved  by  adding  previously 
to  the  solution  either  potassium  oxalate  or  manganous  oxalate.  The 
reaction  is  unimolecular. 

It  is  shown  that  it  is  the  undissociated  potassium  permanganate 
which  carries  out  the  reaction.  The  effect  of  the  addition  of  mineral 
acid   is   to   increase    the   pressure    of    the    free    positive    electricity 
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(MnO;  :;=  :Mii02  +  20"  +  3' ;  WnO;  :^  IM  i.O  +  30"  +  5*)  and  so  intensify 
the  oxidising  power.  J-  McC, 

General  Theory  of  the  Action  of  certain  Diastases.  Victor 
Henri  {Compt.  rend.,  1902,  135,  916—919.  Compare  Abstr.,  1902, 
ii,  127). — It  has  been  shown  {loc.  cit.)  that  in  the  decomposition  of 
sucrose  by  invertase,  of  salicin  by  emulsin,  and  of  starch  by  amylase, 
the  course  of  the  I'eaction  differs  markedly  from  that  induced  by  acids. 
According  to  Bodenstein,  this  difference  is  due  to  the  depressing 
iuliuence  exerted  both  by  (for  example)  sucrose,  and  still  moi-e  by 
invert  sugar,  on  the  ferment  ;  if  this  influence  is  taken  into  account,  a 
velocity  coefficient  of  constant  value  is  given  by  a  logarithmic  formula. 
"With  very  dilute  solutions,  however,  the  author  finds  that  this  is  not 
the  case.  It  is  suggested,  on  the  other  hand,  that  part  of  the  ferment  is 
combined  with  the  substance  to  be  hydrolysed,  part  with  the  product 
of  hydrolysis,  and  part  remains  free.  Either  the  latter  is  the  active 
hydrolytic  agent,  or  the  compound  of  the  ferment  with  the  substance 
to  be  hydrolysed  breaks  up  into  the  products  of  hydrolysis  and  the 
ferment.  Both  hypotheses  lead  to  the  same  equation  for  the  velocity 
of  reaction.  The  velocity  coefficient  calculated  in  this  manner  from 
measurements  made  with  invertase  and  emulsin  has  a  constant  value. 

K.  J.  P.  O. 

Phase  Rule.  Jacobus  H.  van't  Hoff  [Ber.,  1902,  35, 
4252 — 426-i). — A  lecture  of  a  general  character  delivered  before  the 
German  Chemical  Society,  dealing  with  the  phase  rule  and  its  appli- 
cation to  particular  cases.  J.  C.  P. 

A  Representation  in  Space  of  the  Regions  in  which  Solid 
Phases  occur.  H.  W.  Bakhuis  Roozeboom  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1902,  5,  279 — 283). — Photographs  are  given  of  the  solid 
representation  of  the  equilibrium  in  a  binary  system.  The  solid 
enables  the  exact  composition  and  condition  to  be  read  off  at  any 
temperature  and  pressure  and  indicates  the  changes  the  system  under- 
goes by  alteration  of  temperature,  pressure,  or  concentration. 

L.  M.  J. 

Equihbria  of  Phases  in  the  System  Acetaldehyde — 
Paracetaldehyde,  with  and  without  Molecular  Transformation. 
H.  \V.  Bakhuis  KoozEEOOM  (7Voc.  K.  Akad.  Wetensch.  Amsterdam,  1902, 
6,  283 — 288). — If  a  system  contains  isomeric  molecules  which  can  pass 
into  one  another,  then,  if  the  velocity  of  molecular  change  is  small,  the 
system  on  being  treated  rapidly  will  behave  like  one  with  more  com- 
ponents than  it  shows  if  treated  more  slowly.  The  system  acetaldehyde 
— paracetaldehyde  has  been  studied  by  the  author,  the  isomeric  change 
only  proceeding  in  the  presence  of  a  small  quantity  of  a  catalyst, 
preferably  an  acid.  Without  this  addition,  the  freezing  point  curve 
passes  from  1255''  paracetaldehyde  to  -  11845"  acetaldehyde,  with  a 
fcutecticpoint  at  -  119-9^  with  1-4  per  cent. paracetaldehyde.  The  boiling 
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point  curve  is  convex  below,  passing  from  20'7°  to  123"7°,  the  vapour 
composition  curve  being  widely  separated  from  it.  Thus,  at  41  "7°,  the 
liquid  contains  53'7  per  cent,  paracetaldehyde,  but  the  vapour  only  25 
per  cent.  The  critical  temperature  curve  extends  from  188 — 286°.  In 
the  i^resence  of  a  trace  of  acid,  the  boiling  point  of  all  mixtures  soon 
I'eaches  41  "7°,  where  the  composition  of  the  liquid  and  vapour  is  as 
stated  above,  so  that  the  point  indicates  the  equilibrium  for  41 '7° 
and  1  atmosphere.  By  lowering  of  temperature,  the  equilibrium  is 
displaced,  and  at  6 '8°  the  melting  point  curve  is  reached,  the  percentage 
of  paracetaldehyde  being  88"1.  The  critical  curve  is  reached  at  221°,  at 
which  temperature  liquid  and  vapour  contain  11  per  cent,  of  paracet- 
aldehyde.   The  form  of  the  spacial  representation  is  briefly  considered. 

L.  M.  J. 

Equilibrium  between  Carbamide  and  Ammonium  Cyanate. 
James  Walker  (Zeit.  jihysikal.  Chem.,  1902,  42,  207— 208).— The 
author  points  out  that  the  results  obtained  in  his  laboratory  (Walker 
and  Hambly,  Trans.,  1895,  67,  746  ;  Walker  and  Kay,  Trans.,  1897, 
71,  507;  Walker  and  Wood,  Trans.,  1900,77,  28)  are  in  no  way 
inconsistent  with  Fa,wsitt's  observations  (this  vol.,  ii,  15)  on  the 
displacement  of  the  equilibrium  with  rise  of  temperature.  On  the 
contrary,  when  the  author's  value  for  the  heat  effect  accompanying 
the  transition  of  cyanate  into  carbamide  and  Fawsitt's  value  for  the 
equilibrium  constant  at  90°  are  inserted  in  van't  Hoff's  equation, 
the  equilibrium  constant  at  99°  can  be  calculated  in  close  agreement 
with  experiment.  J.  C.  P. 

Equilibrium  Phenomena  in  Precipitation  Reactions.  III. 
The  Precipitation  of  Mixed  Bromide  and  Thiocyanate  Solu- 
tions by  Silver.  Friedrich  W.  Kuster  and  A.  Thiel  (Zeit.  anorg. 
CAewi.,  1902,  33,  129—139.  Compare  Abstr.,  1899,  ii,  205;  1900, 
ii,  255,  521). — The  composition  of  the  precipitate  formed  by  adding 
silver  niti'ate  solution  to  a  mixed  solution  of  potassium  bromide  and 
thiocyanate  was  determined  by  heating  in  a  Rose  crucible  in  a 
current  of  chlorine  and  weighing  as  silver  chloride. 

The  results  are  graphically  represented  ;  the  molecular  percentages 
of  silver  bromide  in  the  precipitate  are  taken  as  abscissre,  whilst  the 
ordinates  are  the  molecular  percentages  of  potassium  bromide  in  the 
solution.  Silver  bromide  and  silver  thiocyanate  are  only  partially 
miscible.  Silver  thiocyanate  takes  up  only  about  3  per  cent,  of  silver 
bromide,  and  if  more  is  added  a  saturated  solution  of  silver  thio- 
cyanate (10  per  cent.)  in  silver  bromide  is  formed. 

The  solubility  of  the  precipitates  was  measured  by  determination 
of  the  potential  as  before  (loc.  cit.).  The  results  obtained  indicate 
that  the  silver  ion  concentration  multiplied  by  the  bromine  ion  con- 
centration is  smaller  than  the  solubility  product  of  silver  bromide 
(65'3  X  10"^^),  and  therefore  the  solubility  of  the  silver  bromide  has 
been  diminished  by  isomorphous  admixture  with  silver  thiocyanate. 
The  solubility  of  silver  thiocyanate  is  calculated  to  be  1*08  x  10"*^. 

J.  McC. 
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Intramolecular  Rearrangement  of  Atoms  in  Halogen-acet- 
anilides  [Acetylphenylchloroamines]  and  its  Velocity.  II. 
Jan  J.  Blanksma  (Froc.  K.  Akad.  Wetensch.  Amsterdav),  1902,  5 
359—362.  Compare  Abstr.,  1902,  ii.  646).— The  chan<?e  which  acetyl- 
phenylchloroaniine  undergoes  in  acetic  acid  in  presence  of  hydrochloric 
acid  proceed.s  as  a  unimolecular  reaction.  The  velocity  of  reaction 
both  in  alcoholic  and  acetic  acid  solution  is  decreased  by  addition  of 
water  ;  the  velocity  increases  with  increasing  concentration  of  the 
hydrochloric  acid,  and  would  apparently  be  zero  in  ab.sence  of  this 
acid.     Tlie  velocity  is  greater  in  acetic  acid  solution  than  in  alcohol. 

J.  McC. 

Transition  of  Polymorphous  Substances.    Julius  Meyer  {Zeit. 
anonj.   Ghem.,  1902,  33,  140— 148).— The  author  develops  the  follow- 
ing relationship  :  log.-?  =  -^  I      -       \  where  Ca  and  Cb  are  the  solu- 
Ch      2  \  8       T J 

bilities  of  two  different  forms  of  a  substance,  Q  is  the  heat  of  transi- 
tion (equal  to  Qa  —  Qb>  the  heats  of  solution),  and  8  is  the  transition 
temperature.  The  solubility  of  specially  prepared  rhombic  sulphur 
was  determined  at  25 '1°  and  13'3°  in  chloroform,  benzene,  and  ether. 
The  solubility  of  monoclinic  sulphur  was  determined  at  the  same 
temperatures  by  saturating  the  solvents  with  rhombic  sulphur  and 
allowing  the  monoclinic  variety  to  crystallise  out  at  the  right 
temperature. 

The  solubility  quotient,  CrhJCm.i  is  approximately  constant ;  at 
25*1°,  in  chloroform,  it  is  0'9954j  in  benzene,  0'9949  ;  and  in  ether, 
0-9961  ;  at  133^  it  is  0-9925  in  chloroform;  in  benzene,  09971;  and  in 
ether,  0-9992.  The  monoclinic  sulphur  is  therefore  more  soluble  than 
the  rhombic,  and  the  ratio  of  the  solubilities  is  constant  at  constant 
temperature  and  independent  of  the  nature  of  the  solvent.  The 
natural  logarithm  of  the  solubility  quotient  agrees  with  that  calcu- 
lated by  means  of  the  above  formula  from  the  heat  of  transition. 

J.  McC. 

Nature  of  Liquid  Crystals.  Rudolf  Schenck  {Ann.  Physik,  1902, 
[iv],  9,  1053—1060.  Compare  Abstr.,  1898,  ii,  286,  563;  1899,  ii,  360, 
637;  1900,  ii,  339). — The  author  criticises  Tammann's  work  (Abstr., 
1901,  ii,  231;  1902,  ii,  445),  and  argues  against  the  emulsion  theory. 
Further  evidence  in  favour  of  the  existence  of  crystalline  liquids  is 
found  in  the  fact  that  the  intensity  of  turbidity  in  the  case  of  ;>azoxy- 
anisole,  as  measured  by  the  absorption,  does  not  increase  with  falling 
temperature  ;  this  would  certainly  be  the  case  if  the  emulsion  theory 
were  the  correct  one.  Stress  is  also  laid  on  the  fact  that  there  is  a 
discontinuity  both  in  the  viscosity  and  in  the  density  at  the  point 
where  the  turbid  crystalline  liquid  becomes  clear  and  non-crystalline. 

Reference  is  made  to  ethyl  j)-azoxybenzoate,  which  has  been  found 
to  melt  at  113-5'^  to  a  turbid  liquid,  exhibiting  the  usual  character- 
istics of  crystalline  liquids,  and  becoming  clear  at  1205'^. 

J.  C.  P. 

EflFects  of  Strain  on  the  Crystalline  Structure  of  Lead. 
J.  C.  W.  HuMFUEV  {}'hil.  Trans.,  1902,  200,  225— 240).— Large 
crystals  of  lead  were  produced  by  slowly  cooling  the  molten  metal 
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from  the  top  and  pouring  off  the  residual  liquid  after  partial  solidifi- 
cation had  taken  place.  The  etch-figures,  produced  by  5  per  cent, 
nitric  acid,  are  of  a  cubo-octahedral  form.  When  the  crystal  is  strained 
in  tension,  elongation  takes  place,  due  to  numerous  slips  along  the 
gliding  planes  of  the  crystal.  The  strained  crystals  were  etched  and 
the  slip  planes  oriented  by  their  relation  to  the  etch-figures.  Lead 
tends  to  slip  along  planes  perpendicular  to  the  octahedral  axes  of  the 
crystals.  Some  slight  differences  of  orientatiou  of  the  slip  lines 
occurred  after  a  single  crystal  had  been  strained,  but  this  is  not  due  to 
i-ectystallisation,  but  to  the  fact  that  the  strain  was  not  homogeneous ; 
when  a  slip  has  occurred  in  a  certain  part,  it  tends  to  go  on  there 
rather  than  in  other  parts  of  the  specimen.  After  straining,  the  lead 
recrystallises,  and  it  has  been  proved  that  the  recrystallisation  is  not 
a  direct  and  instantaneous  effect  of  the  strain,  but  severe  strain  and 
high  temperature  both  tend  to  increase  the  subsequent  rate  of  change 
of  structure.  The  patches  of  new  orientation  probably  start  from  a 
cleavage  plane,  and  this  gives  rise  to  the  formation  of  twin  crystals, 
the  occurrence  of  which  has  been  very  frequently  observed. 

J.  McC. 

New  Controllable  Apparatus  for  Heating  Sealed  Tubes. 
Alfred  Junghahn  {Ghem.  Zeit.,  1902,  26,  1176 — 1177). — A  furnace  is 
described  (with  a  figure)  in  which  a  sealed  tube  can  be  heated,  and  at 
the  same  time  observed,  without  removal  from  the  appax-atus.  An 
arrangement  is  also  fitted  by  means  of  which  the  tube  can  be  partially 
withdrawn  from  the  mantle  and  thus  opened  with  safety. 

H.  J.  P.  O. 
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Amount  of  Free  Hydrogen  in  the  Air  and  the  Density  of 
Atmospheric  Nitrogen.  Aemand  Gautier  (Compt.  rend.,  1902, 
135,  1025 — 1032). — The  author  discusses  the  observations  of  Leduc, 
Rayleigh,  himself,  and  earlier  observers  on  the  densities  of  the  air 
and  its  constituents,  and  on  the  amount  of  hydrogen  in  the  air. 
Whilst  hydrogen  seems  to  be  always  present  in  the  air,  its  proportion 
varies  considerably.  The  presence  of  hydrogen  affects  the  accuracy 
of  the  older  determinations  of  the  proportion  of  nitrogen  in  the  air, 
and  its  variable  amount  affords  an  additional  reason  against  the  use 
of  air  as  a  standard  for  the  density  of  gases.  C.  H.  B. 

Reaction  of  Iodine  with  Mercuric  Oxide  in  Presence  of 
Water.  Kobert  L.  Taylor  {Mem.  Manchester  Phil.  Soc,  1902,  1, 
[i],  1—6.  Compare  Abstr.,  1897,  ii,  207;  and  Proc,  1902,  18,  72).— 
The  i-eason  why  Orton  and  Blackman  (Trans.,  1900,  77,  835)  obtained 
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such  a  small  quantity  of  hypoiodite  was  that  their  experiments 
extended  over  too  long  a  period,  and  the  hypoiodite  had  time  to 
decompose.  The  author's  previous  experiments  have  been  confirmed. 
Using  precipitated  iodine,  the  amount  of  hypoiodous  acid  present 
amounts  to  about  50  per  cent,  of  that  possible  according  to  the  equa- 
tion HgO  +  2Io  +  H._,0  =  HgI.,  +  2HOI,  whilst  with  iodine  in  solution, 
the  yield  varies  from  90  to  95  per  cent.  J.  McC. 

Amorphous  Sulphur  and  its  Relation  to  the  Freezing  Point 
of  Liquid  Sulphur.  Alexander  Smith  {Proc.  Ro>/.  Soc.  Edin.,  19U2, 
24,  299 — 301). — Amorphous  sulphur  is  formed  by  heating  liquid 
sulphur,  in  increasing  proportion  as  the  tempei-ature  is  raised.  It  is 
shown  that  specimens  of  liquid  sulphur  wliich  have  been  thus  heated 
solidify  at  a  temperature  below  the  freezing  point  of  pure  soluble 
sulphur,  the  depression  being  proportional  to  the  amount  of  amorphous 
sulphur  which  has  been  formed.  Investigation  of  samples  containing 
from  0'76 — 3"72  grams  of  amorphous  sulphur  per  100  grams  of  soluble 
sulphur  has  given  42  G""  as  the  mean  value  of  the  atomic  depression. 
The  molecular  depression,  calculated  by  van't  Hoff's  formula,  is  325, 
whence  it  seems  that  the  molecule  of  amorphous  sulphur  contains 
eight  atoms.  Soluble  sulphur  has  been  shown  to  have  the  formula 
Sg  in  solution,  and  it  is  therefore  probable  that  the  change  taking 
place  when  liquid  sulphur  is  heated  consists  in  an  intramolecular 
rearrangement.  J.  C.  P. 

Causes  which  Determine  the  Formation  of  Amorphous 
Sulphur.  Alexander  Smith  {Proc.  Roy.  Soc.  Edin.,  1902,  24, 
342 — 343). — The  quantities  of  amorphous  sulphur  formed  on  heating 
liquid  sulphur  to  various  temperatures  from  130 — 448°  vary  in  an 
irregular  manner,  and  investigation  shows  that  foreign  substances,  for 
the  most  part  without  chemical  action  on  sulphur,  exert  a  great 
influence  on  the  production  of  the  amorphous  form.  This  produc- 
tion is  favoured  by  passing  dry  air,  sulphur  dioxide,  or  dry  hydrogen 
chloride  through  the  liquid  sulphur  or  by  adding  glacial  phosphoric 
acid  ;  it  is  hindered  by  nitrogen,  carbon  dioxide,  hydrogen  sulphide, 
or  ammonia.  These  gases  also  reduced  the  quantity  to  the  same 
minima  when,  by  use  of  air  or  sulphur  dioxide,  the  larger  amounts  had 
already  been  formed.  In  the  case  of  phosphoric  acid,  however,  tx'eat- 
ment  with  carbon  dioxide  does  not  reduce  the  proportion,  presumably 
because  this  acid  is  non-volatile.  Conversely,  air  and  sulphur  dioxide 
restore  the  amorphous  sulphur,  which  has  been  destroyed  by  treat- 
ment with  carbon  dioxide.  It  is  inferred  that  absolutely  pure  sulphur 
would  not  form  any  amorphous  sulphur  on  heating  (compare  Mains, 
Abstr.,  1902,  ii,  131).  J.  C.  P. 

Transformation  of  Pyrophosphoric  into  Orthophosphoric 
Acid.  H.  fJiRAN  {Compt.  rend.,  1902,  135,  961—963.  Compare 
Aljstr.,  1902,  ii,  549). — By  maintaining  syrupy  pyrophosphoric  acid 
at  about  -  10^  for  three  months,  it  was  obtained  in  the  form  of  white 
needles  which  melt  at  61°.  The  crystallisation  is  exceedingly  slow. 
The  heat  of  solution  of  the  crystallised  acid  was  found  to  be  7"93 
Cal.     The  heat  of  fusion,  determined  from  the  difference  of  the  heats 
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of  solution  of  the  solid  and  of  the  liquid,  is  -  2*29  Cal.  The  heat  of 
solution  of  orthophosphoric  acid  obtained  from  the  solid  pyrophos- 
phoric  acid  was  determined  and  the  following  deduced  from  the  result : 
H^P,07  (solid)  +aq.  =  2H3PO4,  aq.  +6-97  Cal.;  H^PgO^  (liquid)  + 
aq.  =  2H3PO4  aq.  +9-09  Cal.  ;  H^P^  aq.  =  2H,P04  aq.  +4-25  Cal.; 
[IT4  +  P,  +  0-]  -  H4P2O,  (solid)  +  532-23  Cal.         "  J.  McC. 

The  Diffusion  of  Arsenic  in  Nature.  F.  Garrigou  {Compt. 
rend.,  1902,  135,  1113—1115.  Compare  Bertrand,  this  vol.,  ii,  91, 
and  Gautier,  ibid.). — The  method  adopted  for  recognising  the  presence 
of  very  small  quantities  of  arsenic  is  as  follows :  the  powdered 
substance  is  evaporated  nearly  to  dryness  with  pure  aqua  regia  three 
times,  then  three  or  four  times  with  pure  hydrochloric  acid  to  expel 
the  nitric  acid.  The  residue  is  dissolved  in  dilute  hydrochloric  acid, 
filtered,  and  a  current  of  sulphur  dioxide  passed  through  for  an  hour. 
The  dissolved  sulphur  dioxide  is  expelled  by  heating  and  a  current 
of  hydrogen  sulphide  is  then  passed  through  the  solution  for  50  hours. 
The  liquid  is  digested  at  40°  for  50  hours  and  a  current  of  hydrogen 
sulphide  again  passed  through  for  12  hours.  After  settling,  the  clear 
liquor  is  decanted  off  and  the  precipitate  washed  with  boiling  water. 
The  precipitate  is  treated  with  ammonia,  which  dissolves  the 
arsenious  sulphide,  and  the  residue  obtained  by  evaporating  the  solu- 
tion is  examined  in  the  flame.  In  this  way,  the  presence  of  1/100000 
mg.  of  arsenic  can  be  detected. 

Experiments  extending  over  thirty  years  have  shown  the  presence 
of  arsenic  in  all  the  rocks  and  metalliferous  deposits  examined  ; 
crystalline  minerals  are  apparently  free  from  it.  All  mineral  and 
potable  waters  investigated  contain  arsenic,  which  has  also  been  found 
in  all  plant  ashes  and  in  wine.  It  has  been  detected  too  in  12 
poisoning  cases,  where  compounds  of  copper,  zioc,  mercury,  or 
potassium  cyanide  were  the  poisoning  agents.  The  author  regards 
arsenic  as  one  of  the  most  widely  distributed  elements  in  nature. 

J.  McC. 

Diffusion  of  Arsenic  in  Nature.  Armand  Gautier  {Compt. 
rend.,  1902,  135,  1115.  Compare  preceding  abstract). — The 
assumption  that  arsenic  is  distributed  throughout  the  various  organs 
of  animals  is  incorrect.  It  is  only  found  in  the  skin  and  in  glands 
near  the  skin.  In  these  researches,  care  must  be  taken  that  the 
reagents  and  the  glass  do  not  contain  arsenic ;  Jena  glass  contains 
an  appreciable  amount  of  this  element,  J.  McC. 

Action  of  Sodium  Ortharsenite  on  the  Solutions  of  Salts  of 
Metals.  C.  Reichard  {Chem.  Zeit.,  1902,  26,  1141— 1145).— The 
preparation  and  properties  of  the  following  salts  are  described : 
5CuO,As20,;  SHgCAsgO^;  3Hg20,As203;  3Ag20,As.03; 

2Ag20,As263,4NH3 ;  I4NiO,AsoO. ;  TCoOjAsgOg  ;  and  5CdO,As203. 

K.  J.  P.  O. 

Action  of  Ammonia  on  Boron  Chloride.  Alexandre  Joannis 
{Compt.    rend.,    1902,    135,    1106— 1109).— A    current    of   hydrogen 
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carrying  with  it  boron  chloride  vapour  was  passed  through  liquid 
ammonia  kept  at  between  -  70°  and  -  50°.  The  temperature  of 
the  product  was  then  raised  to  -  23°  and  the  excess  of  ammonia 
volatilised.  At  this  temperature,  1  mol.  of  boron  chloride  fixes 
15  mols.  of  ammonia ;  when  the  temperature  is  raised  to  0°,  9  mols.  of 
ammonia  are  expelled,  and  the  vapour  tension  during  this  loss  of 
ammonia  is  the  same  as  that  of  the  additive  compound  NH^CljSNH^. 
During  the  reaction,  no  hydrogen  or  nitrogen  is  evolved  (that  no 
hydrogen  is  produced  was  proved  by  carrying  out  the  experiment  with 
a  cun-ent  of  air),  and  from  the  increase  in  weight  and  the  action  of 
water  on  the  product,  whereby  boric  acid  is  formed,  it  is  found  that 
for  the  three  ammonium  groups  formed  three  amino-groups  are 
produced  which  are  united  to  the  boron.  The  reaction  at  —  23°  is : 
BCl3  +  15NH,  =  3(NH,Cl,3KH3)  +  B(NH2)3;  andat0°:  BC1.,  +  6NH3  = 
3NH,C1  +  B(NH,).^.  When  boramide  is  heated  to  440°,  it  loses 
1-5NH3  and  is  converted  into  borimide  :  2B(NH2)3=  3NH3  + B2(NH)3. 
This  decomposition,  although  slow,  begins  at  the  ordinary  temperature, 
consequently  the  reaction  of  ammonia  on  boron  chloride  at  the 
ordinary  temperature  is  complicated,  and  this  explains  why  varying 
results  have  been  obtained. 

It  has  not  been  possible  to  completely  separate  the  boramide  from 
the  ammonium  chloride,  although  the  latter  is  more  soluble  in 
liquid  ammonia,  but  the  borimide  can  be  easily  obtained  free  from 
ammonium  chloride  by  washing  with  liquid  ammonia. 

It  is  probable  that  the  products  obtained  by  the  action  of  ammonia 
on  boron  sulphide,  bromide,  and  iodide  are  not  additive  compounds, 
but  mixtures  of  ammonium  salt  with  boramide.  J.  McC. 

Temperature  of  Inflammation  and  the  Combustion  of  Three 
Varieties  of  Carbon  in  Oxygen.  Henri  Moissan  {Comjit.  rend., 
rj02,  135,  921 — 928). — Diamond  was  heated  in  a  porcelain  tube  with 
glass  ends  in  a  current  of  oxygen,  and  the  gas  was  passed  into  a  solu- 
tion of  barium  hydroxide.  The  temperature  was  measured  by  a  Le 
Chatelier  thermo-electric  couple  ;  at  710°,  there  was  no  evidence  of  the 
formation  of  carbon  dioxide  after  heating  for  15  minutes,  but  at  720° 
a  distinct  turbidity  appeared  in  the  bai-yta  solution.  The  amount  of 
carbon  dioxide  formed  increased  with  rise  of  temperature,  and  at 
790"^  the  formation  was  abundant.  When  the  temperature  reached 
800°,  the  diamond  became  incandescent  and  surrounded  by  a  flame. 
This  has  been  repeated  with  other  diamonds  and  the  inflammation 
temperature  has  always  been  found  to  lie  between  800°  and  850°.  The 
combustion  proceeds  quickly  at  a  temperature  20°  below  the  point 
of  inflammation.  The  diamond  does  not  depolymerise  during  the 
active  combustion. 

The  point  of  inflammation  of  graphite,  artificially  prepared  by  the 
action  of  silicon  on  fused  iron  rich  in  carbon,  was  determined  in  the 
same  way.  At  570°,  there  was  an  evident  formation  of  carbon  dioxide, 
which  was  abundant  at  600°,  and  the  graphite  inflamed  at  690°. 
Graphite  obtained  by  heating  diamond  in  the  electric  furnace  began  to 
form  carbon  dioxide  at  510°,  and  its  point  of  inflammation  was  likewise 
found  to  be  690°. 
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Amorphous  wood  charcoal  was  carefully  purified  and  freed  from 
absorbed  gases.  When  it  was  heated  in  a  current  of  oxygen  at  200°, 
no  appreciable  quantity  of  carbon  dioxide  was  formed.  At  230°,  the 
formation  of  carbon  dioxide  was  observed  ;  as  the  temperature  rose, 
the  production  increased  and  the  material  inflamed  at  345°. 

Amorphous  carbon  was  placed  with  oxygen  in  sealed  tubes.  Carbon 
dioxide  was  not  formed,  either  when  preserved  at  the  ordinary  tem- 
perature in  the  dark  for  a  year  or  when  the  tubes  were  exposed  to  sun- 
light during  September.  When  the  tubes  were  heated  for  300  hours 
at  50°,  no  carbon  dioxide  was  formed,  but  at  100°,  after  140  hours,  the 
presence  of  carbon  dioxide  was  detected.  When  heated  at  104 — 110° 
for  200  hours,  about  10  per  cent,  of  the  oxygen  was  converted  into 
carbon  dioxide,  and  at  198°,  after  24  hours,  half  of  the  oxygen  was 
transformed. 

Acetylene  black,  when  heated  in  a  current  of  oxygen,  gave  traces  of 
carbon  dioxide  at  240°  and  became  incandescent  at  635°. 

The  extent  of  the  oxidation  depends  on  the  presence  of  water  and 
on  the  nature  of  the  surface  of  the  cai'bon.  J.  McC. 

Artificial  Diamonds.  Rudolf  von  Hasslinger (il/ona^s^.,  1902,  23, 
S17 — 822). — One  to  two  per  cent,  of  carbon  is  added  to  a  mixture,  the 
composition  of  which  is  close  to  that  of  the  matrix  in  which  diamonds 
are  found,  and  the  mass  fused  by  the  alumino-thermal  method.  After 
cooling,  the  mass  is  dissolved  by  ammonium  fluoride  and  sulphuric 
acid,  leaving  small,  clear,  colourless  diamonds  (diameter  0'05  mm.). 
The  author  considers  that  slower  cooling  would  result  in  larger 
diamonds  (compare  Ludwig,  Abstr.,  1902,  ii,  451).  G.  Y. 

Transformation  of  Diamond  into  Charcoal  during  Oxidation. 
Marcellin  p.  E.  Berthelot  {Compt.  rend,,  1902,  135,  1018—1020).— 
When  the  diamond  is  burnt  in  oxygen,  a  small  quantity  of  black, 
amorphous  carbon  is  formed,  seemingly  as  the  result  of  an  isomeric 
change  at  the  moment  of  combustion.  C.  H.  B. 

Action  of  an  Oxide  or  a  Metallic'  Hydroxide  on  the  Solutions 
of  Salts  of  other  Metals.  Mixed  Basic  Salts.  Amable  Mailhe 
{Ann.  Chim.  Phys.,  1902,  [vii],  27,  362— 397).— A  resume  of  a  series 
of  researches,  previously  published  (Abstr.,  1901,  ii,  452,  509,  601  ; 
1902,  ii,  140,  261).  K.  J.  P.  0. 

Theory  of  the  Action  of  Halogens  on  Alkalis.  Fritz 
Foerster  and  Erich  Muller  {Zeit.  Elektrochem.,  1902,  8,  921—926).— 
The  fundamental  reaction  between  a  halogen  (X.^,)  and  a  solution  con- 
taining hydroxyl  ions  may  be  written  X^-h  20H.' =  2X'-f  H^O -1- 0. 
With  the  exception  of  fluorine,  the  halogens  only  react  in  this  way 
in  presence  of  a  catalyser  such  as  platinum  black  or  cobalt  oxide  ; 
otherwise,  the  reaction  stops  at  an  intermediate  stage,  X.j  +  OH' =  X' + 
XOH.  In  presence  of  excess  of  OH  ions,  another  equilibrium  is  also 
attained  :  XOH  -f-  OH'  =  XO'  -t-  HgO.  The  concentrations  of  the  different 
substances  are  connected  by  the  equations  CxJCx'  =  -K^iCxou/Con'  = 
^(iC'ox'/C(oiiy-  These  equilibria  can  only  be  realised  when  the  con- 
centrations are  such  that  the  further  reactions,  2X0H -f- XO' =  XO3' -J- 
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2X'  +  2H'  and  2X'  +  2H*  +  2X0'  =  2X0H  +  2X',  take  place  very  slowly. 
The  authors  apply  thi«  theory  to  the  action  of  chlorine  on  alkali 
hydroxides  and  tind  that  although  data  for  the  accurate  calculation  of 
the  equilibrium  constants  are  not  yet  in  existence,  the  approximate 
values  obtainable  agree  well  with  the  observed  phenomena.       T.  E. 

Action  of  Alkalis  on  Glass  and  on  Paraffin.  Francis  Jonks 
(Mem.  Manchzster  Phil.  Soc,  1902,  47,  iii,  1—17).— In  order  to 
find  whether  the  glass  vessel  used  in  Pettenkofer's  method  of 
estimating  carbon  dioxide  in  air  has  any  influence  on  the  I'esult,  the 
action  of  lime  and  baryta  water  on  glass  was  examined.  The  results 
show  that  lime-water,  in  contact  with  the  glass  of  bottles,  loses 
strength  much  more  quickly  than  baryta  water  under  the  same 
circumstances,  and  tliat  lime-water  combines  with  silica  more  rapidly 
than  baryta  watei".  Neither  solution  exerts  any  appreciable  action  on 
glass  bottles  in  the  first  few  hours,  hence  the  accuracy  of  the  Petten- 
kofer  test  cannot  be  affected.  As  a  matter  of  fact,  the  loss  of  strength 
of  baryta  water,  even  on  standing  in  a  glass  bottle  for  six  months,  was 
found  to  be  very  trifling.  A  paraffined  bottle  may  safely  be  used  in 
carrying  out  the  Pettenkofer  test,  but  the  storage  in  paraffined  bottles 
is  quite  inadmissible,  since  baryta  acts  on  paraffin  to  a  very  marked 
extent  after  some  time.  J.  MgC. 

Potassium  Sulphates.  Willem  Stortenbeker  (Rec.  trav.  chim., 
1902,  21,  399 — 411). — The  composition  of  a  salt  deposited  by  a 
solution  containing  sulphuric  acid  and  potassium  sulphate  is  dependent 
upon  (rt)  the  mol.  ratio  H^SO^/K.^SO^  in  the  solution  and  (b)  the  con- 
centration of  the  solution.  When  a  salt  containing  1  mol.  each  of 
potassium  sulphate  and  potassium  hydrogen  sulphate  is  concentrated, 
there  separates  a  salt  of  the  composition  KgSOojKHSO^,  which  crystal- 
lises in  brilliant,  biaxial,  monoclinic  lamellse,  and  has  a  sp.  gr.  2'587 
(compare  Marignac,  Ann.  des  Mines,  1856,  9,  7,  and  Wyrouboff,  Bull. 
Soc.  Min.,  1880,  3,  209).  From  dilute  solutions  containing  1  mol.  of 
the  normal  sulphate  and  2 — 3  mols.  of  sulphuric  acid,  there  separates 
as  nacreous,  hexagonal  lamellse,  the  salt  K^S04,3KHS04,  which  has  a 
sp.  gr.  2"463,  and  from  solutions  more  concentrated,  but  having  the 
same  rehitive  amounts  of  potassium  sulphate  and  sulphuric  acid,  the 
salt  K.,80j.6KHSO^,  which  crystallises  in  minute  needles  and  has  a 
sp.  gr.  2-327  (compare  Wyrouboff,  Abstr.,  1886,  665).  This  has  a 
restricted  range  of  stability  and  readily  changes  into  either  of  the 
more  stable  salts  K2S04,3KHS04  or  KHSO^.  In  the  original  paper, 
a  diagram  is  given  showing  the  ranges  of  stability  of  these  salts. 

T.  A.  H. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XXVIII.  Artificial  Preparation  of  Kaliborite. 
Jacobus  H.  van't  Hofp  (S'itzungsber.  K.  Alcad.  Wiss.  Berlin,  1902, 
1008— 1012).— Kaliborite,  KMg2B,jO,^,9H,,0,  occurs  along  with 
pinnoite  and  kainite,  and  is  probably  formed  from  pinnoite  in 
contact  with  a  saturated  solution  of  kainite.  This  view  is  supported 
by  a  dilatometer  experiment,  and  the  conditions  are  thus  indicated 
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under  which  kaliboi'ite  may  be  obtained.  The  author  has  worked  out 
several  preparation  methods,  of  which  the  following  is  the  simplest ; 
it  is  founded  on  the  observation  that  kaliborite  in  water  at  100°  is 
only  slowly  converted  into  pinnoite,  and  that  the  presence  of  boric 
acid  almost  entii'ely  prevents  the  change. 

The  acid  borate  of  magnesium,  MgOjSB^OgjTH^O,  was  prepared  by 
adding  magnesium  hydroxide  to  30  grams  of  boric  acid  dissolved  in 
water,  and  the  solution  was  concentrated  to  75  c.c.  To  this  was 
added  another  solution  containing  3-6  grams  of  potassium  hydroxide 
and  10  grams  of  boric  acid  in  30  c.c.  of  water.  If  the  mixture  was 
kept  at  100°  and  stirred  to  prevent  the  formation  of  crust,  about 
13  grams  of  kaliborite  was  obtained. 

A  second  potassium  magijesium  borate  may  be  obtained  in  the  cold 
from  pinnoite  and  potassium  chloride  ;  this  borate  contains  K2O  13  3 
per  cent.,  and  is  soluble  in  warn^  water.  J.  C.  P. 

Formation  of  Oceanic  Salt  Deposits.  XXIX.  The  Tem- 
perature of  Formation  of  "Hartsalz."  Jacobus  H.  van't  Hoff 
and  WiLHELM  Meyerhoffer  {Sitzungsber.  K.  Akod.  Wiss.  Berlin,  1902, 
1106—1109.  Compare  Abstr.,  1901,  ii,  558).— "  Hartsalz,"  a  mix- 
ture of  sylvite,  kieserite,  and  sodium  chloride,  is  a  secondary  product 
formed  by  the  action  of  solutions  on  a  previously  formed  combination 
of  carnallite,  kieserite,  and  sodium  chloride.  The  temperature  of 
formation  of  "  hartsalz  "  is  the  lowest  temperature  at  which  kainite 
splits  into  kieserite  and  sylvite,  and  by  heating  a  mixture  of  kainite 
(1  mol. ),  carnallite  (0'23  mol.),  and  sodium  chloride  (0"02  mol.)  in  sealed 
tubes  it  was  found  that  the  change  takes  place  between  45°  and  80°.  A 
dilatometric  examination  of  a  mixture  of  kainite  and  carnallite  showed 
that  the  change  occurs  above  70°,  and  the  exact  temperature  at  which 
"  hartsalz  "  is  formed  was  found,  by  means  of  the  tensimeter,  to  be 
72°.  J.  McC. 

Electrolysis  of  Fused  Sodium  Hydroxide.  Richard  Lorenz 
{Zeit.  Elektrochem.,  1902,  8,  873 — 874).  Max  Le  Blanc  and  Johannes 
Erode  {ibid.,  939 — 940). — Polemical  with  regard  to  Le  Blanc  and 
Brode's  criticisms  (this  vol.,  18)  of  Sacher's  results  (Abstr.,  1902, 
ii,  120).  T.  E. 

Sodium  Hypochlorite.  Ch,  Sunder  (Bull.  Soc.  ind.  Mulhouse, 
1902,  27,  255 — 260). — The  presence  of  sodium  hydrogen  carbon- 
ate in  the  sodium  carbonate  employed  for  the  manufacture  of  sodium 
hypochlorite  by  double  decomposition  with  bleaching  powder  leads  to 
rapid  decomposition  of  the  hypochlorite  first  formed  ;  a  similar  result 
is  brought  about  by  the  addition  of  ammonium  chloride  to  solutions  of 
sodium  hypochlorite,  or,  more  slowly,  by  the  application  of  heat  to  the 
latter.  The  action  of  the  sodium  hydrogen  carbonate  may  be  avoided 
in  practice  by  the  addition  of  calcium  hydroxide  to  the  bleaching 
powder  used.  Calcium  hypochlorite  in  solution  is  scarcely  affected  by 
the  addition  of  potassium  or  sodium  hydrogen  carbonates  or  by  heating 
to  ebullition. 

The  sodium  derivative  of  phenolphthalein  is  immediately  decolorised 
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by  sodium  hypochlorite,  so  that  it  is  not  possible  to  titrate  alkali 
hydroxides  in  presence  of  hypochlorites,  using  phenolphthalein  as  an 
indicator,  as  suggested  by  Blattner  (Abstr.,  1893,  ii,  91).     T.  A.  H. 

Behaviour  of  Sodium  Sulphate  in  Aqueous  Solution.  Arthur 
Hantzsch  {Zeit.  p/ti/sikal.  Chem.,  1902,  42,  202—206). — According  to 
Wyrouboff  (Abstr.,  1901,  ii,  149),  a  freshly  prepared  solution  of 
llienardite  behaves  differently  on  precipitation  with  alcohol  from  one  of 
fused  sodium  sulphate.  This  observation  is  shown  to  be  incorrect,  for  if 
the  temperature  is  the  same  in  the  two  cases  and  is  not  allowed  to 
rise  above  32^^,  analysis  proves  that  crystals  of  Na.^SO^.lOHoO  sepai'ate 
from  both  solutions.  J.  C.  P. 

Preparation  of  Metallic  Calcium.  Wilhelm  Borchers  and 
L.  Stoc'Ke.m  {Zeit.  Eleklrochem.,  1902,  8,  938). — The  methods  de- 
scribed by  Arndt  (this  vol.,  ii,  76)  and  by  Pv.uff  and  Plato  (this  vol.,  19) 
are  no  better  than  the  old  Bunsen  and  Matthiessen  process  owing  to 
the  fact  that  fused  calcium  is  rapidly  dissolved  by  fused  calcium 
chloride.  Good  yields  can  be  obtained  only  when  the  metal  is  depos- 
ited in  the  solid  form.  T.  E. 

Formation  of  Bleaching  Powder.  F.  Winteler  {Zeit.  anorg. 
Chem.,  1902,  33,  161 — 192). — Ditficulty  has  been  experienced  in  the 
production  of  bleaching  powder  from  electroly tically  prepared  chlorine, 
and  this  has  been  traced  to  the  carbon  dioxide  with  which  the  gas 
is  always  contaminated.  The  author  discusses  also  the  presence  of 
carbon  dioxide  in  chlorine  prepared  by  the  ordinary  methods,  and  the 
experiments  are  directed  towards  establishing  the  conditions  most 
favourable  for  the  production  of  a  good  bleaching  powder. 

From  a  consideration  of  the  work  carried  out  on  chlorine  water,  the 
author  concludes  that  the  balance  of  evidence  is  iu  favour  of  regard- 
ing this  as  a  solution  of  hydrochloric  and  hypochlorous  acids. 

The  various  theories  which  have  been  suggested  to  explain  the 
formation  of  bleaching  powder  are  discussed  ;  three  points  may  be 
mentioned  as  important  in  the  production  of  a  good  bleaching  powder  : 
(a)  the  calcium  hydroxide  must  be  as  pure  as  possible,  free  from 
other  mineral  constituents  and  from  carbonate,  (b)  the  excess  of 
water  pi-esent  should  not  exceed  5  per  cent.,  and  (c)  the  chlorination 
temperature  should  not  be  too  low,  neither  should  it  exceed  40°; 
the  optimum  temperature  is  about  20^. 

The  lime  used  in  the  experiments  was  obtained  by  igniting  a  pure 
marble.  The  marble  was  heated  to  redness  for  24  hours,  then  thrown 
into  water,  and  the  granular  hydrate  thus  obtained  was  again  heated 
to  redness.  The  lime  so  obtained  was  incompletely  slaked  and  exposed 
to  the  action  of  clilorine  ;  when  7"4  per  cent,  of  water  is  present,  the 
bleaching  powder  formed  contains  8"2  per  cent,  of  active  chlorine  ; 
when  there  is  12'1  per  cent,  of  water,  the  product  contains  17"2  per 
cent,  of  active  chlorine.  The  lime  was  then  completely  slaked  and 
the  calcium  hydroxide  dried  at  120°.  In  contact  with  dry  chlorine, 
no  reaction  took  place,  but  chloritiation  started  as  .soon  as  a  drop  of 
water  was  added,  and  the   temperature  rose  very  considerably.     This 
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indicates  that  bleaching  powder  is  not  formed  directly  from  calcium  hydr- 
oxide and  chlorine,  but  that  an  intermediary  product  with  water  is 
formed  ;  the  water  is  essential  for  the  process  and  plays  a  catalytic 
part.  It  is  probable  that  the  chlorine  dissolves  in  the  water  and 
the  products  of  hydrolysis  then  act  on  the  calcium  hydroxide.  On 
cooling  a  concentrated  solution  of  bleaching  powder,  crystals  of 
calcium  hydroxychloride,  Cl*Ca*OH,  separate.  These,  however, 
always  contain  some  hypochlorite  chlorine  which  can  be  removed  by 
washing  with  calcium  chloride  solution.  Since  the  hydrochloric  acid 
of  the  hydrolysed  chlorine  acts  on  the  calcium  hydroxide  to  produce 
calcium  hydroxychloride,  it  seems  probable  that  the  hypochlorous  acid 
will  act  in  like  manner  and  give  rise  to  calcium  hydroxyhypochlorite, 
ClO'Ca-OH.  The  hypochlorous  acid  reacts  also  with  the  calcium 
hydroxychloride  :  it  is,  indeed,  known  that  by  passing  hypochlorous 
acid  over  calcium  hydroxychloride,  bleaching  powder  is  formed. 
Furthermore,  hypochlorous  acid  reacts  also  on  calcium  chloride,  wliich  is 
likewise  produced  by  the  action  of  the  hydrochloric  acid  on  the  cal- 
cium hydroxide. 

The  decomposition  of  bleaching  powder  into  calcium  chloride  and 
oxygen,  a  change  which  takesplacein  alkaline  solution  at  a  high  tempera- 
ture, has  been  studied.  This  is  a  condition  which  prevails  in  the 
bleaching  powder  chambers  at  the  beginning  of  the  proces  swhen  the 
chlorine  is  conducted  over  moist  calcium  hydroxide,  much  heat  being 
developed.  The  occurrence  of  free  oxygen  has  actually  been  established 
in  the  manufacture.  This  decomposition  can  be  prevented  by  adequate 
cooling  or  by  using  a  diluted  chlorine.  The  influence  of  the  hydroxyl 
concentration  has  been  followed,  and  it  was  found  that  the  greater  this 
concentration  the  greater  is  the  decomposition.  Up  to  a  concentra- 
tion of  10  per  cent.,  sodium  hydroxide  exercises  a  preserving  influence 
on  the  hypochlorite  chlorine,  then  to  a  concentration  of  about  35  per 
cent,  the  formation  of  chlorate  takes  place,  but  above  that  only  decom- 
position with  evolution  of  oxygen  occurs. 

Free  hypochlorous  acid  decomposes  with  formation  of  chloi'ic  and 
hydrochloric  acids  until  an  equilibrium  is  established,  and  if  calcium 
carbonate  is  added  the  hypochloi'ous  acid  does  not  act  on  this,  but  the 
hydrochloric  acid  does,  and  as  the  equilibrium  is  thus  disturbed  fur- 
ther decomposition  of  the  hypochlorous  acid  takes  place. 

When  dry  carbon  dioxide  is  passed  over  dry  bleaching  powder,  no 
diminution  in  the  amount  of  active  chlorine  takes  place,  and  if  the 
amount  of  water  present  in  the  calcium  hydroxide  be  such  that  the 
velocity  of  reaction  of  the  chlorine  with  the  water  is  greater  than  that 
of  the  carbon  dioxide  with  water,  bleaching  powder  can  be  obtained 
from  chlorine  containing  carbon  dioxide  provided  that  the  mixture  of 
gases  is  dry.  J.  McO. 

Dicalcium  Silicate  in  Portland  Cement.  Orazio  Rebuffat 
{Gazzetta,  1902,  32,  ii,  243 — 253). — A  controversial  paper  criticising 
the  work  of  various  authors  on  this  subject.  T.  H.  P. 

Action  of  Cadmium  Hydroxide  on  Ammonium  Salts.  Her- 
mann GuossMANN  {Zeit.  anorg.  Chem.,  1902,  33,  149 — 155.  Compare 
Abstr.,  1902,  i,  662).— Cadmium  hydroxide  is  dissolved  by  ammonium 
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chloride  solution,  and  from  the  solution  there  crystallises  an  additive 
product  of  cadmium  chloride  with  ammonia,  CdCl.ijSNITg,  and  the 
double  salts  NH^Cl,CdCl.,  and  4NH/;i,CdCl2.  The  "last  named  pre- 
dominates, and  possibly  the  other  is  formed  from  it. 

When  ammonium  bromide  solution  is  saturated  with  cadmium 
hydroxide,  the  compound  CdBro,2NH3  first  crystallises  out.  Am- 
monium bromide  then  separates, and  then  the  double  salt  CdBr^,4NH4Br, 
which  crystallises  in  monoclinic,  rhombohedric  prisms.  The  mother 
liquor  deposits  crystals  of  the  double  salt  CdBro,NH^Br,?,H.,0. 

With  ammonium  iodide  solution,  the  ammonia  additive  product 
Cdl2,2NH3,  was  obtained,  and  the  double  salt  Cdlq.NH^IjHoO. 

J.  McC. 

Supposed  Transition  Point  of  the  Hydi-ate  of  Cadmium 
Sulphate,  CdSO^.^ffoO.  H.  von  Steinweiir  {Aim.  Physik,  1992, 
[iv],  9,  1046 — 1052). — The  irregular  behaviour  of  the  Weston  cell 
(compare  Jaeger  and  Wachsmuth,  Abstr.,  1897,  ii,  86  ;  Jaeger,  Abstr., 
1898,  ii,  364;  Cohen,  Abstr.,  1900,  ii,  702;  1901,  ii,  142;  Jaeger  and 
Lindeck,  Abstr.,  1900,  ii,  703  ;  1901,  ii,  368;  Wind,  Abstr.,  1901,  ii, 
368  ;  Bijl,  this  vol.,  ii,  6)  has  been  attributed  by  Kohnstamm  and  Cohen 
(Abstr.,  1898,  ii,  495)  partly  to  a  change  undergone  by  cadmium 
sulphate  at  15°,  experimental  evidence  of  this  change  being  obtained 
from  the  solubility  curve.  The  author  has  accurately  determined  the 
solubility  of  cadmium  sulphate  from  13*7 — 25°,  and  finds  no  evidence 
in  favour  of  the  view  that  cadmium  sulphate  has  a  transition  point 
at  15°.  J.  C.  P. 

Thallic  Chloride.  Yictor  Thomas  {Compt.  rend.,  1902,  135, 
1051—1054.  Compare  Abstr.,  1902,  ii,  322,  658).— Thallic  chloride, 
TiCl3,4HoO,  forms  long,  transparent  needles  and  melts  at  36 — 37°. 
At  17°,  it  is  not  deliquescent  unless  the  hygrometric  condition  of  the 
atmosphere  is  higher  than  63  per  cent. ;  at  this  temperature,  86'2 
parts  dissolve  in  100  parts  of  water,  and  the  saturated  solution  has  a 
sp.  gr.  of  1*85.  If  the  hydrated  chloride  is  enclosed  in  a  vacuum 
with  some  sodium  hydroxide  contained  in  a  separate  vessel,  the 
chloride  first  melts  more  or  less  completely,  rapidly  losing  water, 
and  yielding  the  anhydrous  chloride  in  large,  hexagonal  crystals  which 
melt  at  about  25°,  dissolve  in  most  solvents,  and  rapidly  become  hydrated 
in  contact  with  moist  air.  Dehydration  in  a  vacuum  is  not  accom- 
panied by  any  loss  of  chlorine.  Since,  however,  the  compounds 
TiCl2Br,4ir.,0  and  TiClBr2,4H20,  previously  described  {loc.  cit.),  lose 
both  chlorine  and  bromine  in  a  vacuiun,  they  cannot  be  regarded  as 
compounds  of  thallic  chloride  with  thallic  bromide.  C.  H.  B. 

Solubility  of  Red  and  Yellow  Mercuric  Oxide  and  its 
Dissociation.  Kakl Schick  {Zeit.physihd. C7t«?H.,  1902,42, 155 — 173). 
— At  25°,  a  litre  of  pure  water  dissolves  0'0518  gram  of  yellow 
mercuric  oxide  and  0051 3  gram  of  the  red  oxide  ;  at  100°,  the 
corresponding  quantities  dissolved  are  041  and  0*38  gram.  The 
amount  of  dissolved  oxide  was  determined  both  by  evaporation  and  by 
titration  with  standard  acid  after  addition  of  .sodium  clilorido  in  cxces-s. 
The  author  regards  his  experiments  as  strongly  supporting  Ostwald's 
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view  (Abstr.,  1900,  ii,  712  ;  compare  also  Hulett,  Abstr.,  1901,  ii, 
493),  that  the  red  and  yellow  oxides  differ  only  in  their  state  of 
division  and  are  not  isomeric  (compare  Cohen,  Abstr.,  1900,  ii,  184,  381). 

The  solubility  of  mercuric  oxide  is  increased  in  the  presence  of 
OH'  ions,  and  it  is  probable  that  a  salt  is  formed  in  which  the  mercury 
is  part  of  a  complex  anion. 

Prolonged  action  of  mercuric  oxide  solution  on  ethyl  acetate  at  25°  did 
not  cause  the  least  trace  of  hydrolysis.  From  this,  and  also  from  the 
fact  that  the  conductivity  of  mercuric  oxide  solutions  is  only  slightly 
greater  than  that  of  pure  water,  it  follows  that  the  degree  of  disso- 
ciation in  these  solutions  is  extremely  small.  On  the  other  hand, 
when  alkali  chloride  is  added  to  mercuric  oxide  solutions,  there  is  a 
formation  of  mercuric  chloride  or  allied  complex  compounds,  and, 
consequently,  a  formation  of  OH'  ions.  Thus,  ethyl  acetate  is  hydro- 
lysed  by  a  solution  containing  both  mercui'ic  oxide  and  sodium 
chloride,  but  not  by  a  solution  containing  either  alone. 

The  tint  of  yellow  mercuric  oxide  varies  with  the  temperature ;  as 
the  latter  rises,  it  gradually  becomes  red.  J.  C.  P. 

Decomposition  of  Mercuramraonium  Salts  by  Heat.  Jatin- 
DRANATH  Sen  {Zeit.  miorg.  Ohem.,  1902,  33,  197— 208).— "Infusible 
white  precipitate,"  NH.^HgCl,  was  prepared  by  adding  a  dilute  solution 
of  ammonia  to  a  concentrated  solution  of  mercuric  chloride.  When 
heated,  a  third  of  the  nitrogen  is  evolved  in  the  free  state  and  the 
remainder  as  ammonia.  The  solid  residue  consists  of  mercurous 
chloride  mixed  with  a  relatively  small  quantity  of  ammonium 
chloride. 

The  action  of  ammonia  on  mercurous  chloride  was  examined. 
"When  ammonia  is  passed  over  dry  mercurous  chloride,  scarcely  any 
action  takes  place  at  first,  but  after  some  time  the  additive  compound, 
HgCljNHg,  is  formed.  By  the  action  of  aqueous  ammonia  on 
mercurous  chloride,  dimercuroammonium  chloride,  NHoHggCl,  is 
produced.  Even  when  the  ammonia  is  dry,  however,  some  ammonium 
chloride  is  formed,  proving  that  substitution  takes  place,  and  a  small 
quantity  of  dimercuroammonium  chloride  is  formed. 

When  "  infusible  white  precipitate  "  is  boiled  for  a  considerable 
time  with  water,  hydrated  dimercuriammonium  chloride,  ]SrHg2Cl,H20, 
is  formed.  When  this  is  heated,  almost  the  whole  of  the  nitrogen  is 
evolved  in  the  elementary  condition,  and  free  mercury  is  also  obtained 
as  well  as  mercurous  chloride. 

By  the  action  of  potassium  hydroxide  on  the  double  salt, 
2HgBr2,NH,Br, 
dimercuriammonium  bromide,  2NHg<,Br,H20,  was   obtained,    which 
decomposes  on  heating  in  precisely  the  same  way  as  the  corresponding 
chloride.  J.   McC. 

Dimercuriammonium  Nitrate.  Phafulla  Chandea  Pay  (Zeit. 
anorg.  Chem.,  1902,  33,  209—211.  Compare  Trans.,  1902,  81,  644). 
— When  a  solution  of  dimercuriammonium  nitrite  is  stirred  into 
concentrated  nitric  acid  by  means  of  a  pipette,  a  white,  amorphous 
powder  of  dimercuriammonium  nitrate,  2NHg2N03,H20,  is  obtained. 
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It  decomposes,  when  heated,  without  melting  and  the  residue  consists 
essentially  of  mercuric  oxide. 

It  is  identical  with  "  mercuroxyammonium  nitrate,''  obtained  by 
shaking  a  concentrated  solution  of  mercuric  nitrate  with  dilute 
ammonia,  J.  McC. 

Separation  of  the  Cerite  Elements  by  means  of  Chromic 
Acid.  C.  Richard  Bohm  (Zeit.  angew.  Chem.,  1902,  15, 
1282 — 1299). — When  a  solution  of  the  rare  earths  in  chromic  acid  is 
fractionally  precipitated  with  potassium  chromate,  the  earths  ai'e  .separ- 
ated in  the  following  order  :  I.  Cerite  eai'ths  :  {a)  cerium,  (b)  lanthanum, 
(c)  praseodymium,  (</)  neodymium,  (e)  samarium.  II.  Ytterite  earths  : 
(/)  terbium,  (g)  ytterbium,  (A)  erbium,  (i)  yttrium,  {h)  gadolinium. 
Any  of  the  rare  earths  may,  therefore,  be  concentrated  in  a  small 
bulk  and  its  isolation  for  technical  purposes  be  much  facilitated. 
In  order  to  be  successful,  the  precipitation  must  take  place  in  very 
dilute  and  boiling  solutions,  and  the  precipitates  should  be  very  finely 
divided. 

Tables  are  given  showing  the  colours  of  the  chromates,  oxalates, 
and  oxides  of  the  various  fractions,  their  microscopic  appearance,  and 
spectroscopic  behaviour  (also  compare  Abstr.,  1902,  ii,  455). 

L.  DE  K. 

Catalytic  Action  of  Aluminium  Chloride  in  the  Reactions  of 
Sulphuryl  Chloride  (Dissociation  Catalysis).  Otto  Ruff  {Ber., 
1902,  35,  4453—4470.  Compare  Abstr.,  1901,  ii,  500  ;  1902,  ii,  13). 
— By  the  direct  action  of  liquid  sulphur  dioxide  on  aluminium  chloride 
in  a  sealed  tube,  a  well-defined,  crystalline  compound,  AlCl3,S0.3,  is 
obtained.  It  is  produced  also  by  the  action  of  aluminium  chloride  on 
sulphuryl  chloride  according  to  the  equation :  AICI3  +  SOgClg  =  AlClg.SOg 
+  CI0,  for  it  can  be  shown  that  whilst  a  current  of  dry  carbon  dioxide 
passed  through  a  flask  containing  sulphuryl  chloride  carries  sulphur 
dioxide  and  chlorine  with  it  in  equivalent  proportions,  there  is  an 
excess  of  chlorine  evolved  when  aluminium  chloride  has  been  added  to 
the  sulphuryl  chloride ;  further,  if  the  temperature  is  gradually  raised 
to  120^,  the  residue  in  the  flask  is  largely  AlClg.SOo.  These  pre- 
liminary experiments  led  to  the  view  that  the  reaction  expressed  by 
the  above  equation  is  reversible,  and  accordingly  the  author  has  studied 
the  effect  of  varying  the  concentrations  of  the  reacting  substances. 
It  is  not  possible,  however,  to  obtain  a  satisfactory  equilibiuum 
constant,  and  this  is  traced  to  another  reaction,  namely  :  AlCl3,S02  ^^ 
AICI3  +  SO2.  The  compound  AlCl^.SO^,  is  stable  at  100°  in"  an 
atmosphere  of  sulphur  dioxide,  but  in  sulphuryl  chloride  solution  it 
ean  be  entirely  decomposed  at  the  ordinary  temperature  by  carrying  off 
the  free  sulphur  dioxide  with  a  current  of  dry  carbon  dioxide.  The 
net  result,  therefore,  of  adding  aluminium  chloride  to  sulphuryl 
chloride  is  the  simultaneous  production  of  sulphur  dioxide,  chlorine, 
and  the  double  compound  AlCl3,S0.„  in  other  words,  aluminium  chloride 
increases  the  extent  to  which  sulphuryl  chloride  is  di.ssociated. 

The  experiments  recorded  above  explain  the  catalytic  effect  of 
aluminium    chloride    on    a    reaction    previously    studied    {loc.    cit.)  : 
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2S  +  SO2CI.2  =  S^Clo  +  SOg;  for  in  this  paper  it  has  been  shown  that 
chlorine  is  liberated  in  the  interaction  of  aluminium  chloride  and 
sulphuryl  chloride,  and  free  chlorine  converts  sulphur  into  disulphur 
dichloride  even  at  the  ordinary  temperature. 

The  effect  of  aluminium  chloride  is  therefore  not  a  pui-ely  catalytic 
one,  inasmuch  as  the  cataly.ser  is  itself  involved  in  the  equilibrium. 
The  case  is  somewhat  akin  to  those  of  "pseudo-catalysis"  (Wagner, 
Abstr.,  1899,  ii,  275;  although  Ostwald  proposes  the  term  '' Ueber 
tragungskatalyse  ").  The  author  suggests  that  the  name  "  dissociation 
catalysis  "  be  applied  to  those  cases  where  the  effect  of  the  catalyser 
is  to  increase  the  dissociation  of  one  of  the  reacting  substances. 

J.  C.  P. 

Aluminium  Fluoride.  E.  Baud  {Compf.  rend.,  1902,  135, 
1103  — 1106). — When  alcohol  is  added  to  a  neutral  solution  of  alumina 
in  hydrofluoric  acid,  a  crystalline  precipitate  of  AloFgjTHgO  is  formed, 
which  is  easily  soluble  in  watei\  Its  heat  of  solution  at  15°  is  3  Cal. 
The  heats  of  solution  of  this  salt  and  of  the  insoluble  aluminium 
fluoride  hydrate  of  the  same  composition  in  hydrofluoric  acid  differ  by 
1  Cal.,  which  corresponds  with  the  heat  change  in  the  transformation 
of  the  soluble  into  the  insoluble  modification.  In  a  current  of 
hydrogen  at  110— 120°,  iH^O  are  expelled;  at  150— 170°,  H^O  is 
driven  off,  and  at  210 — 250°  a  sixth  HgO  is  liberated,  and  the  residue 
is  AlgFg.HgO.  At  a  red  heat,  anhydrous  aluminium  fluoride  volatilises, 
but  with  much  decomposition. 

The  monohydrate  is  insoluble  in  water,  and  its  heat  of  solution  in 
hydrofluoric  acid  at  15°  is  51-55  Cal.,  whilst  that  of  the  insoluble 
heptahydrate  is  888  Cal.  The  difference,  42*27  Cal.,  corresponds  with 
the  fixation  of  GHgO.  From  the  analogy  with  the  heat  of  hydration 
of  aluminium  chloride,  the  heat  of  formation  of  the  solid  monohydrate 
from  solid  aluminium  fluoride  and  liquid  water  is  deduced  to  be  23'68 
Cal.,  and  consequently : 
AlgFg  (solid)  +  7H„0  (liquid)  = 

'  A,,Fe,7H,o(.o,id){'xir::::::  t^^^. 

The  heat  of  formation  of  anhydrous  aluminium  fluoride  from  the 
elements  is  found  to  be  499  Cal.,  which  is  the  greatest  of  all  the 
aluminium  and  halogen  compounds.  J.  McC. 

The  Acid  Reaction  of  Alums  and  the  Influence  of  this  Acid- 
ity in  the  Action  of  Chrome  Alum  on  Gelatin.  Auguste 
LuMiiiRE  and  Alphonse  Seyewitz  (Bull.  Soc.  chim.,  1902,  27,  [iii], 
1073  — 1077). — The  quantity  of  sulphuric  acid  liberated,  as  measured 
by  the  amount  of  sodium  hydroxide  necessary  to  produce  a  slight 
permanent  precipitate,  when  chrome  alum  is  dissolved  in  water  at 
from  0°  to  50°  is  8' 435  per  cent.,  and  in  water  at  100°  12  8  per  cent.  ; 
the  amount  of  acid  libei'ated  by  dissolving  iron  or  aluminium  alum  is, 
at  any  temperature,  5'134  per  cent.  These  values  are  those  required 
by  a  progressive  decomposition  of  the  kind  2(M203,3S03)  — » 
2M203,5S03  +  S03 -*  2M203,4S03+2S03;    this    decomposition    being 
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complete  in  the  case  of  chrome  alum,  but  arrested  at  the  end  of  the 
first  stage  with  the  other  alums. 

The  rate  of  solidification  of  gehitin  solutions  by  chrome  alum  solu- 
tions increases  with  the  concentration  of  the  former,  but  decreases 
with  that  of  tlie  latter,  the  acidity  neutralising  the  hardening  effect  of 
the  chromium  salt.  The  product  is  not  insoluble  in  boiling  water  unless 
the  amount  of  gelatin  in  the  final  solution  is  at  least  10  per  cent., 
and  that  of  chrome  alum  at  most  2'5  per  cent.  When  chrome  alum 
solutions  are  first  neutralised  with  sodium  hydroxide,  their  effect  on 
gelatin  solutions  increases  with  the  mass  added,  up  to  a  certain  limit, 
beyond  which  further  addition  produces  no  effect.  T,  A.  H.  • 

The  Violet  Manganic  Metaphosphate  described  by  Gmelin. 
PniLirPE  Barbiek  {Compt.  rend.,  1002,  135,  1054 — 1055).— The 
violet  manganic  metaphosphate  described  by  Gmelin  is  obtained  by 
heating  precipitated  manganese  dioxide  with  4"5  times  its  weight  of 
phosphoric  acid  solution  of  sp.  gr.  1'70  until  nearly  dry,  then  adding 
2  more  parts  of  phosphoric  acid,  and  heating  until  the  mass  acquires 
a  peach-blossom  colour.  It  has  the  composition  Mn.,(P03)g,  is  in- 
soluble in  water,  but  dissolves  in  hydrochloric  acid  with  liberation  of 
chlorine,  and  is  decomposed  by  alkali  hydroxides  with  separation  of 
manganic  oxide.  C.  H.  B, 

A  Violet  Ammonio-manganic  Phosphate.  Philippe  Barbier 
{Compt.  rend.,  1902,  135,  1109 — 1110).— By  heating  a  mixture  of 
precipitated  manganese  dioxide  and  diammonium  hydrogen  phos- 
phate made  up  to  a  paste  with  water,  a  decomposition  takes  place 
with  liberation  of  ammonia.  The  product  is  heated  with  syrupy 
phosphoric  acid  until  it  becomes  violet.  On  washing  out  with  water, 
an  insoluble,  violet  powder  of  the  composition  Mn2P40j4,2NIl3  is  left. 
This  ammonio-manganic  dipyrophosphate  is  decomposed  by  hydi-o- 
chloric  acid  and  by  alkalis.  When  heated  to  redness,  it  leaves  a 
residue  of  manganous  metaphosphate.  J.  McC, 

Manganese  Aluminate.  Emile  Dufau  {Compt.  rend.,  1902,  135, 
963 — 964). — A  mixture  of  100  parts  of  alumina  and  230  parts  of 
manganous  oxide  is  heated  in  the  electric  furnace  for  three  minutes 
by  a  current  of  1000  amperes  at  60  volts.  The  product  is  boiled 
with  hydrochloric  acid,  then  freed  from  graphite  by  throwing  the 
powder  into  methylene  iodide.  The  manganese  aluminate  has  the 
formula  MnAl.204  ;  it  is  obtained  in  clear,  yellow,  octahedral  crystals 
of  about  the  s-ame  hardness  as  quartz,  and  has  a  sp.  gr.  of  4"12  at  20°. 
It  is  quite  stable  at  the  ordinai-y  temperature,  but  when  heated  in  air 
darkens  owing  to  a  superficial  oxidation.  Sulphur  has  no  action 
on  it  at  the  melting  point  of  glass.  It  is  attacked  when  heated  in 
fluorine,  but  bromine  and  iodine  have  no  action  on  it.  It  is  in- 
soluble in  hydrochloric  acid,  but  is  readily  attacked  by  hydrofluoric, 
nitric,  or  sulphuric  acid,  and  is  easily  disintegrated  by  fusion  with 
alkali  chlorate,  nitrate,  oxide,  or  carbonate.  J.  McC. 

Theory  of  Oxidation  Processes.  Wilhelm  Manciiot  (.i^ina^en,, 
1902,  325,  93  —  104.  Compare  Abstr.,  1900,  ii,  546;  1901,  ii,  549). 
— In  many    processes    of    oxidation,    oxygen   is   rendered  active  and 
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capable  of  effecting  certain  oxidations  which  ordinai-y  oxygen  will 
not  perform.  According  to  the  author,  an  addition  of  whole  mole- 
cules of  oxygen  to  tho  substance  oxidised  first  occurs ;  the  fate  of 
these  "  primary  oxides,"  which  generally  possess  a  peroxide  character, 
is  varied  (Engler  and  Wiihler,  Abstr.,  1902,  ii,  127).  Rarely  they 
are  the  final  products  of  oxidation,  although  this  case  seems  to  have 
been  observed  not  un frequently  in  the  formation  of  organic  per- 
oxides. More  generally,  the  "  primary  oxide  "  decomposes  into  the 
final  product  of  the  oxidation  and  "  active  oxygen,"  which  occasion 
ally  appears  as  oxygen  gas,  but  more  frequently  combines  with  some 
oxidisable  substance  in  the  system ;  this  oxidisable  substance  is  called 
the  "acceptor"  (compare  Engler  and  Wohler,  loc.  cit.),  and  may 
either  be  a  farther  portion  of  the  substance  which  forms  the  primary 
oxide,  or  it  may  be  some  third  substance.  Stress  is  laid  on  the  fact 
that  the  primary  oxide  is  the  first  step  in  oxidation,  and  that  the 
final  product  is  only  formed  from  this  primary  oxide ;  thus,  in  the 
oxidation  of  fen'ous  to  ferric  salts,  the  primary  oxide,  which  contains 
quadrivalent  or  quinquevalent  iron  according  to  the  oxidising  agent 
used,  is  the  first  product  of  oxidation  ;  it  breaks  down  into  the  ferric 
salt  and  "  active  oxygen,"  which  then  oxidises  a  further  portion  of 
the  ferrous  salt  to  ferric  salt,  the  ferrous  compound  in  this  case  being 
the  "  acceptor." 

The  apparent  reduction  by  means  of  hydrogen  peroxide  is  due  to 
the  formation  of  a  highly  oxidised  primary  product,  which  then  breaks 
down.  In  this  case,  the  final  substance  is  less  oxidised  than  the 
oi^iginal  material,  the  hydrogen  peroxide. 

It  is  thought  that  although  there  is  little  hope  of  isolating  these 
primary  oxides,  yet  their  existence  must  be  granted,  just  as  inorganic 
chemistry  the  necessity  of  supposing  a  primary  additive  process  has 
lately  become  recognised.  K.  J.  P.  0. 


Formation  of  Peroxide  in  the  case  of  Iron.  Wilhelm 
Manchot  [with  0.  WiLHELMs]  (A7incden,  1902,  325,  105—124. 
Compare  preceding  abstract). — A  large  number  of  experiments  have 
been  made  on  the  oxidation  of  ferrous  salts  by  means  of  oxygen, 
chromic  acid,  permanganic  acid,  hydrogen  peroxide,  and  hypochlorous 
acid.  In  order  to  determine  the  nature  of  the  "  primary  oxide  "  in 
each  case,  the  oxidation  was  carried  out  in  the  presence  of  an 
"acceptor,"  by  which  the  "primary  oxide"  was  reduced  to  ferric 
salt.  When  the  oxidation  was  effected  by  chromic  acid,  hydriodic 
acid,  which  was  not  oxidised  under  the  conditions,  was  used  as 
"acceptor"  ;  a  dilute  solution  of  ferrous  salt  was  run  into  a  solution 
containing  chromic  acid  and  hydriodic  acid  and  the  iodine  set  free 
during  the  process  titrated  by  thiosulphate.  It  was  found  that  each 
equivalent  of  iron  required  three  equivalents  of  oxygen  ;  the  "primary 
oxide "  is  therefore  Fe205.  In  the  absence  of  the  "  acceptor," 
hydriodic  acid,  the  primai-y  oxide  would  break  down  into  ferric  salt 
and  oxygen,  which  would  be  utilised  in  oxidising  a  further  quantity  of 
ferrous  salt,  acting  as  "acceptor." 

Permanganic  acid  similarly  appears  to  produce  the  "  primary  oxide  " 
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Fe.>Oj  ;  in  this  case,  as  the  result  of  numerous  experiments,  it  was  found 
that  tartaric  acid  was  the  most  convenient  "acceptor."  The  ferrous 
salt  was  added  to  a  solution  containing  peimanganic,  tartaric, 
and  sulphuric  acids,  and  the  excess  of  permanganic  acid  estimated  by 
titrating  the  iodine  set  free  from  hydriodic  acid.  Hydrogen  peroxide 
(Al'Str.,  1901,  ii,  658)  produces  the  "  primary  oxide"  FogOj;.  Oxygen 
gas,  on  the  other  hand,  seems  to  lead  only  to  the  production  of  FeO,,  as 
"primary  oxide."  Experiments  witli  hypochlorous  acid,  which  did 
not  give  very  certain  results,  indicate  thac  tor  each  equivalent  of  iron 
four  equivalents  of  oxygen  are  required  ;  the  "acceptor"  in  this  case 
was  tartaric  acid. 

Persulphuric,  chloric,  bromic,  iodic,  and  nitric  acids  all  behave  in  a 
similiir  manner,  but  means  of  carrying  out  quantitative  experiments 
could  not  be  devised. 

According  to  the  views  here  expressed,  not  only  should  ferrous 
salts  be  oxidised  to  "primary  oxides,"  which  then  oxidise  the  ''ac- 
ceptors," but  ferric  salts  should  also  be  able  to  effect  the  oxidation  of 
the  "  acceptors."  Experiments  have  shown  that  ferric  salts  can  act 
in  this  manner,  but  ferric  salts  act  more  slowly  than  do  ferrous  salts, 
or,  in  other  words,  ferrous  salts  yield  the  "primary  oxide"  more 
readily  than  ferric  salts.  Comparative  experiments  have  been  made 
on  the  decolorisation  of  indigo  in  the  presence  of  ferrous  or  ferric 
salts  by  nitric  acid,  potassium  persulphate,  chlorate,  bromate,  and 
iodate,  and  sodium  hypochlorite,  to  demonstrate  this  fact. 

Contrary  to  0?twald's  opinion  that  acids  hasten  oxidation  processes 
(Abstr.,  1888,  1024),  it  is  found  that  the  oxidising  action  of  hydrogen 
peroxide  is  hindered. 

The  "  primary  oxides,"  the  existence  of  which  is  assumed  in  these 
processes,  have  in  no  case  been  isolated.  K.  J.  P.  0. 

Peroxidation  of  Chromous  Compounds.  Wilhelm  Maxchot 
and  O.  WiLHELMS  [Annalea,  1902,  325,  125 — 128.  Compare  preceding 
abstracts  and  Abstr,,  1901,  ii,  5-49). — The  oxidation  of  chromous  oxide 
by  the  oxygen  of  the  air  has  been  investigated.  The  chromous  oxide 
was  used  in  the  form  of  chromous  oxalate,  which  is  easily  prepared 
and  is  stable.  The  chromous  oxalate  was  dissolved  in  a  concentrated 
alkaline  solution  of  potassium  arsenite,  which  acted  as  "acceptor"; 
the  solution  was  placed  in  a  niti'ometer,  filled  with  moist  oxygen,  and 
the  absorption  of  oxygen  measured.  In  the  presence  of  the  acceptor, 
two  equivalents  of  oxygen  were  absorbed  for  eash  equivalent  of 
chromous  oxide.  When  oxidised  by  oxygen,  the  "primary  oxide" 
is  CrOg.  K.  J.  P.  O. 

Colloidal  Hydroxides.  Wilhelm  Biltz  {Ber.,  1902,  35, 
4-4ol — 4138). — The  use  of  metallic  nitrate  solutions  is  recommended 
for  the  preparation  of  colloidal  hydroxides,  since  it  has  been  previously 
shown  that  the  nitrate  ion  has  not  so  great  a  precipitating  action  as 
most  other  anions.  Kuhne's  parchment  tubes  were  employed,  but  it 
was  not  found  possible  to  obtain  the  dialysed  colloidal  solution  free 
from  nitrate. 

Colloidal  chromic  hydroxide  solution  is  perfectly  clear,  has  a  dark 
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green  colour,  and  is  quite  neutral.  Ferric  hydroxide  solution  has  a 
bi-ownish-red  colour  and  is  not  affected  by  boiling.  The  solution  of 
stannic  hydroxide  is  cloudy,  and  when  warmed  readily  coagulates. 
With  aluminium  nitrate,  the  greater  part  of  the  salt  dialyses  through 
the  parchment,  and  only  a  very  dilute  colloidal  solution  of  tue 
hydroxide  is  obtained. 

Colloidal  solutions  of  cerium  hydroxide,  thorium  hydroxide,  aud 
zirconium  hydroxide  have  been  prepared.  The  cerium  hydroxide 
solution,  when  evaporated,  leaves  a  dry,  gummy  mass  free  from 
ammonium  salts,  but  containing  nitrate.  Zirconium  hydroxide 
solution  has  a  faintly  acid  reaction. 

The  coagulating  influence  of  iV/5  solution  of  different  electrolytes 
on  the  various  colloidal  solutions  has  been  studied.  The  thorium 
hydroxide  solution  appears  to  be  the  most  stable,  and  the  chroiiic 
hydroxide  solution  relatively  stable.  The  cerium  hydroxide  solution 
is  very  readily  coagulated. 

The  "gold  number"  (compare  Zsigmondy,  Abstr.,  1902,  ii,  188)  for 
zirconium  hydroxide  solutions  varies  from  01)46  to  009. 

J.  J.  S. 

Observations  on  Uranous  Oxide.  William  CEchsner  de 
CoNiNCK  {Cornpt.  rend.,  1902,  135,  900— 901).— Whilst  uranyl 
chloride,  when  calcined  in  the  air,  is  converted  into  the  oxide,  UgOg, 
uranyl  bromide  readily  gives  up  the  whole  of  its  bromine,  leaving  the 
oxide,  UUg,  as  a  brick-red  mass  which  is  very  stable  at  high  tempera- 
tures ;  when  heated  in  a  current  of  hydrogen,  it  changes  into  a  black 
modification,  without,  however,  losing  an  appreciable  amount  of  oxy- 
gen. It  is  suggested  that  this  decomposition  may  be  utilised  for  deter- 
mining the  mol.  weight  of  uranous  oxide  and  also  for  checking  the 
atomic  weight  of  bromine.  K.  J.  P.  O. 

Antimony  Pentaiodide.  R.  W.  Emerson  MacIvor  {Chem.  News, 
1902,  86,  223 — 224). — in  earlier  experiments  with  mixtures  of 
iodine  and  antimony  (this  Journal,  1876,  i,  329),  as  in  more  recent 
ones  in  which  Pendleton's  directions  (Abstr.,  1884,  19)  were  followed, 
the  author  has  failed  to  obtain  antimony  pentaiodide;  he  doubts  its 
existence,  and  regai'ds  Pendleton's  product  as  a  mixture  of  iodine  and 
the  triiodide.  D-  A.  L. 

Action  of  Tellurium  and  Selenium  on  Gold  and  Silver  Salts. 
Roy  D.  Hall  and  Victor  Lknher  (/.  Amer.  Cliem.  8oc.,  1902,  24, 
918—927.  Compare  Abstr.,  1902,  li,  402). — Tellurium  easily  reduces 
gold  chloride  solution ;  the  precipitation  is  complete,  but  the  tellurium 
must  be  finely  powdered  or  it  becomes  coated  with  gold  and  further 
action  is  prevented.  Tellurium  reduces  silver  solutions  with  forma- 
tion of  silver  telluride,  which  in  turn  is  able  to  reduce  solutions  of 
gold  salts.  The  silver  telluride  formed  in  this  way  behaves  quite 
similarly  to  that  prepared  Irom  silver  tellurite,  and  to  the  native 
bubsiauce. 

belenium  is  not  such  au  active  reducing  agent.  It  only  reduces 
gold  solutions  when  boiled.     On  reduction  of  silver  solutions,  silver 
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selenide    is    formed,  which  acts   as   a   x'educing    agent    towards    gold 
chloride  solution. 

In  addition  to  the  minerals  previously  examined  [loc.  cit.),  it  has 
been  found  that  calaverite,  hessite,  and  krennerite  reduce  gold 
chloride  solutions  to  metallic  gold.  J.  McC. 

Monochloroplatinic  Acid.  Italo  Bellucci  (Atti  R.  Accad. 
Lincei,  1902,  [v],  11,  ii,  241—248;  271— 275).— The  author'^  re- 
searches were  made  with  a  view  to  determining  the  constitution  of 
the  compound  first  obtained  by  Herschel  in  1832  {Ann.  Phariti., 
3,  337)  by  the  action  of  sunlight  on  chloroplatinic  acid  in  presence 
of  lime,  and  subsequently  examined  by  several  other  chemists. 
His  results  confirm  the  view  of  Miolati  [Zeit.  anorg.  Chem.,  1900, 
22,  464;  Abstr.,  1900,  ii,  214),  that  the  compound  is  a  calcium 
salt  having  the  composition  [PtCl(OH)5]Ca,H20.  The  corre- 
sponding barium  and  strontium  salts  were  also  prepared  by  a 
similar  method  and  analysed.  If  alkali  hydroxides  are  employed 
in  place  of  the  alkaline  earths,  similar  salts  are  not  obtained,  but  non- 
chlorinated  products  result,  so  that  other  metallic  derivatives  of  the 
acid,  [PtCT(OII).]H.,,  must  be  prepared  from  the  alkaline  earth  salts. 
The  silver,  basic  lead,  [PtCl(0H)^]Pb,Pb(0H)2,  thallium,  and  mercury 
salts  were  thus  prepared  and  analysed. 

Monochlorojulatinic  acid,  [PtCl(OH)5]H2,  prepared  by  the  action  of 
dilute  sulphuric  acid  on  the  barium  salt,  was  obtained  as  a  brown, 
deliquescent  syrup ;  it  is  dibasic  and  its  solutions  decompose  car- 
bonates slowly  in  the  cold,  but  readily  on  heating.  T.  H.  P. 


Miueralogical  Chemistry. 


Analysis  of  Combustible  Gas  evolved  in  the  Caspian  Sea 
near  the  Gulf  of  Baku.  K.  W.  Chakitsciikofp  (/.  Russ.  Rhys. 
Chem.  ib'oc,  1902,  34,  712 — 713). — Two  samples  of  combustible  gas 
obtained  from  different  parts  of  the  Caspian  Sea  gave  the  following 
results  on  analysis:  (1)  methane,  96*28,  and  nitrogen,  3*72  per  cent.; 
(2)  methane,  95"17,  and  nitrogen,  4"83  per  cent.  T.  H.  P. 

Presence  of  Argon,  Carbon  Monoxide,  and  Hydrocarbons  in 
the  Gases  of  the  Fumerolles  of  Mount  Pelee  in  Martinique. 
Henui  jNIoissan  {CoMpl.  rend.,  1902,  135,  1085 — 1088). — The  samples 
of  gas  analysed  were  collected  from  a  fuuierolle  between  the  eruptions 
of  May  8Ui,  1902,  and  Augu.st  30th,  1902.  The  temperature  of  the 
gases  at  the  exit  was  about  400°.  The  gas  was  .saturated  with  water 
and  contained  truces  of  hydrogen  chloride  and  sulphur  vapour.  No 
hydrogen   sulphide,  acetylene,  ethylene,  or  helium  could    be  deticted. 

11  —  2 
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The  following  percentages  were  found:  carbon  dioxide,  1538;  oxygen, 
13'67  ;  nitrogen,  54-94  ;  argon,  0'71  ;  carbon  monoxide,  r60  ;  methane, 
5*46  ;  hydrogen,  8"12. 

The  relative  proportion  of  argon  to  nitrogen  and  oxygen  is  remark- 
ably high,  and  shows  that  it  does  not  come  from  an  admixture  of  the 
gas  with  air  during  the  collection.  The  quantity  of  carbon  monoxide 
present  is  sufficient  to  produce  a  toxic  effect.  J.  McC. 

Composition  of  Fire-damp  from  the  Coal-mines  of  the 
Donetz.  Nicolai  S.  Kurnakoff  {J.  Russ.  Phys.  Chem.  Soc,  1902, 
34,  654 — 659). — The  author  gives  analyses  of  samples  of  fire-damp 
collected  in  the  coal-mines  of  the  Donetz  basin.  The  following  are 
typical  results,  and  refer  to  gases  taken  at  different  depths ;  the 
numbers  give  percentages  by  volume  : 

CO,.  CHj.  0.  N. 

1   1-04  64-91  3-60  3045 

2   0-29  51-96  8-09  39-66 

3   0-57  61-08  3-81  34-50 

T.  H.  P. 

Nickel  contained  in  Nickelpyrrhotite  from  Sudbury  in 
Canada.  C.  W.  Dixon  {Chem.  Centr.,  1902,  ii,  1148;  from  Eng.  and 
Min.  J.,  1902). — When  the  non-magnetic  portions  are  removed  as 
completely  as  possible  from  very  pure  nickelpyrrhotite,  the  percentage 
of  nickel  is  reduced  from  4—5  to  0-68 — 120.  Hence  only  a  small 
portion  of  the  nickel  is  contained  in  the  pyrrhotite,  the  remainder 
being  present  in  another  mineral,  which  analysis  has  shown  to  be 
pentlandite,  (NiFe)S.  E.  W.  W. 

Calcite-sand  Crystals.  Edwin  H.  Barbour  and  Cassius  A. 
Fisher  {Amer.  J.  Sci.,  1902,  [iv],  14,  451 — 454). — Calcareous  sand- 
stones, composed  of  indistinct  crystals  having  the  form  of  calcite  but 
enclosing  about  64  per  cent,  of  sand,  are  distributed  over  a  wide  area 
in  South  Dakota,  Nebraska,  and  Wyoming.  The  habit  of  the  crystals 
differs  from  that  of  the  well-known  "  Fontainebleau  limestone." 
Analyses  by  W.  Warner  of  :  I,  a  sand-crystal,  and  II,  a  sand-concre- 
tion, gave : 

Uiuletermined 
SiOg.         FeaOa  +  Al.^Os.         CaCOs.        MgCOg.  P.  (Mii?). 

49-32  "  14-21  33-27         3-14         0-011         0049 

47-94  14-52  34-24         3-25         0-010         0-040 

L.  J.  S. 

Melanochalcite,  Ke-weenawite,  <fec.  George  A.  Koenig  (Amer. 
J.  Sci.,  1902,  [iv],  14,  404 — 416). — Melanochalcite, a  new  mineral. 
Amongst  the  copper-ores  of  Calumet,  near  Bisbee,  Arizona,  are  hard, 
spheroidal  nodules  occurring  embedded  in  a  brownish-red,  clayey 
matrix.  These  consist  of  a  nucleus  of  cuprite  surrounded  by  a  zone, 
a  few  millimetres  in  thickness,  of  a  pitchy-black  mineral,  and  outside 
this  of  banded  zones  of  malachite,  chrysocoUa,  and  quartz.     I'he  black 
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mineral  is  lustrous  and  banded  in  structure,  or  dull  and  without  band- 
ing :  it  is  extremely  brittle;  H  =  4.  The  fine  powder  is  coffee-brown, 
and  under  the  microscope  is  translucent,  yellowish-brown,  and  isotropic  : 
sp.  gr.  =4"14:1.  The  mineral  is  readily  decomposed  by  hydrochloric 
acid,  leaving  a  white  skeleton  of  silica.  The  three  following  analyses 
prove  it  to  be  a  basic  silico-carbonate  of  copper  with  the  formula 
Cu2(Si,0)0„Cu(0H),  : 

CuO.  SiOo.  H„0.  ("0.,.  Fc„0;,.         ZnO.  Total. 


76-72 

9-91 

12-52 

0-19 



99-34. 

76 -4  G 

8-83 

14-20 

0-14 



99-63. 

76-88 

7-80 

7-71            7-17 

0  07 

0-41 

100-04. 

Keweenawite,  a  new  mineral. — This  occurs  with  domeykite  and 
mohawkite  in  a  vein  in  amygdaloidal  rock  in  the  Mohawk  mine, 
Keweenaw  Co.,  Michigan.  It  is  massive,  very  finely  granular,  and 
of  a  pale  pinkish-brown  colour  with  metallic  lustre ;  on  exposui-e,  it 
tarnishes  to  bi'ownish-red  ;  sp.  gr.  7-681.  The  three  following 
analyses  agree  approximately  with  the  formula  (Ou,Ni,Co)2As  : 


As. 

Cu. 

Ni. 

Co. 

Fe. 

Quartz. 

Total. 

(Ca,Ni,Co; 

):As, 

36-96 

39  12 

17-96 

0-94 

trace 

4-98 

99-96 

1-915: 

1 

34-18 

53-96 

9-74 

0-94 

— 

0-78 

9960 

2-276: 

1 

38-42] 

40-72 

19-42 

0-82 

trace 

0-60 

100-00 

1-926: 

:1 

Mohawkite,  domeykite,  itc.  (Compare.  Abstr.,  1901,  ii,  108, 
515). — Analyses  are  given  of  several  other  samples  of  copper  arsenide 
from  the  Mohawk  mine ;  these  vary  considerably  in  appearance  and 
composition  (the  ratio  of  Cu  :  As  reaching  as  high  as  30  :  1),  even  in 
the  same  specimen,  and  they  are  rather  of  the  nature  of  alloys  than 
definite  mineral  species,  L.  J.  S. 

Borates  from  Argentina.  H.  Buttgenbach  {Zeit.  Kryst.  Min., 
1902,  37,  175;  from  Ann.  Soc.  geol.  Belg.,  1901,  28,  Mem.  99—116). 
—A  description  is  given  of  several  mineral  borates  from  the  "Salinas 
irrandes  "  on  the  Argentine  border  of  Bolivia  and  Chile.  Analyses  of 
very  impure  ulexite  agree  approximately,  after  deducting  impurities, 
with  the  usual  formula.  Pandermite,  when  examined  in  thin  sections 
under  the  microscope,  was  found  to  have  optical  characters  identical 
with  those  of  colemanite.  The  following  analyses  of  pandermite  from 
Sultan  Tchair,  Asia  Minor,  also  point  to  the  identity  of  this  mineral 
with  colemanite  : 


B203. 

CaO. 

H2O. 

Total. 

50-12 

29-94 

19-94 

100-00 

50-26 

31-42 

18-32 

10000 

T..  J 

s. 

Two  Rare  Minerals  found  on  the  Caucasus  in  the  Batoum 
Province.  G.  P.  Tschernik  [J.  liuss.  F/ii/s.  Chem.  Soc,  1902,  34, 
684 — 695). — The  two  minerals  were  found  in  granite  masses  in 
li:itoum. 
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The  first,  a  variety  of  samarskite,  is  velvety,  black  and  crystalline, 
having  a  conchoidal  fracture  and  giviug  a  reddish-brown  streak  ;  sp. 
gr.  5  485,  hardness  5  5.     Analysis  gave: 


Tao<:»5. 

m,0,.          Y2O3.         Er,03. 

CeoO.,. 

LaoOa. 

DioOs, 

ThOo. 

26-88 

33-80         6-65         2-72 

3-82 

1-07 

0-74 

4-23 

ZrO„. 

U2O.,.           FuO.           MuO. 

CaO. 

TiOa. 

WO3. 

SuOa- 

2-17 

4-35          7  36          traces 

0-94 

0-60 

1-90 

traces 

Mi 

5O.         K.,0  and  Na.O.        ALO.. 

GIO. 

H2O. 

Total. 

traces              0-48               0-80 

0-25 

0-22 

( 

39-03 

Thefollowing  formula  is  assigned toit:  2[(Ce,203,Li.,03,Di203)(Ta205')3], 
5[(Y20„Er20,)(Nb205)3],U203,2Zr02,Th02,?>iFeO,wCaO.[Ti02',VV03,G10, 
Al,03,('K20,Na20),H26]. 

The  second,  a  specimen  of  columbite  (niobite),  has  an  iron-black 
colour  and  metallic  lusti'e  and  exhibits  irregular  fractvire  and  a  dark 
brown  streak  ;  hardness  6,  sp.  gr.  5-396.     Analysis  gave  : 


m,o,. 

TaoO.5. 

FeO. 

MuO. 

WO,. 

SnOj. 

62-80 

19-72 

11-16 

2-85 

0-14 

0-60 

Z1O2. 

SiOa- 

ALP,. 

Total. 

0-54 

traces 

traces 

99-01 

which   leads   to   the    formula  :    7n(FeO,Nb205),m  (FeO,Ta205),«i"MnO, 
Sd02,Zi02,W03.  T.  h.  p. 


Composition  of  Dumortierite.  W.  E.  Ford  {Amer.  J.  ScL, 
1902,  [iv],  14,  426 — 430). — Previous  analyses  of  dumortierite  show 
considerable  variations,  and  the  following  were  undertaken  with  a 
view  of  establishing  a  formula  for  the  mineral.  Analysis  I  is  of 
material  from  Clip,  Arizona  ;  II,  of  lavender-coloured  material  from 
San  Diego  Co.,  California  ;  III,  from  Harlem,  New  York  : 


SiOa. 

AI2O3. 

FejOs. 

B2O3. 

H,0. 

Total. 

Sp.  gr. 

I. 

29-86 

63-56 

0-23 

5-26 

1-41 

100-32 

3-319 

II. 

30-58 

61-83 

0-36 

5-93 

2-14 

100-84 

3-226—3-43 

III. 

31-24 

61-26 

0-10 

6-14 

2-09 

100-83 

3-211—3-302 

Regarding  the  alumina,  boron  trioxide  and  water  as  bases,  there 
may  be  deduced  from  these  analyses  the  acid  Hg^Si^O^^  ;  if  the  hydro- 
gen of  this  acid  be  wholly  replaced  by  aluminium,  the  formula  becomes 
Al2oSi-0^^,  or,  as  a  basic  orbhosilicate,  (A10),f,Al4(Si04)7.  In  analysis 
I,  in  which  the  ratio  of  B.,0.^ :  Si02=  1  :  7,  tl>e  formula  approximates 
very  closely  to  [A10]jgAl2B2(Si04)7. 

Dumortierite,  as  small  spherules  of  a  beautiful  blue  colour  and  with 
radially  fibrous  structure,  occurs  embedded  in  a  light  coloured,  siliceous 
gangue  on  the  North  Fork,  Skamiuia  Cj.,  Washiugtou.         L.  J.  S. 
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Trachyte  from  Monte  Amiata  in  Tuscany  and  the  Supposed 
Element  X  contained  therein.  G,  Sturli  {Gazzetta,  lyOi',  32, 
ii,  208—210^. — Tracliyte  from  Monte  Amiata,  sp.  gr.  2"357,  gave  on 
analysis  : 

SiOa.  AI2O3.  FoaOa.  FeO.  TiOa.  CaO.  MgO.  MiiO, 

61-04  18-84  3-43       1-42  trace^  3-32  0-94       — 

KoO.  Na.,0.  Li.,0.  H^SOj.         CI.  \\0^.  H„0.  Total. 

5-91  2«73  0-03  0-13  O'Ol  —  1-92  99-72 

Of  the  two  unknown  substances  found  hy  ^^iWvxma  [Neues  Jahrh. 
Mill.,  5,  381)  in  such  trachyte,  the  first,  precipitated  by  the  action  of 
hydrogen  sulphide,  is  shown  by  the  author  to  be  a  basic  chloride  of 
iron,  whilst  the  second,  obtained  in  heavy,  white  flocks  when  the  pi-e- 
cipitated  iron  and  aluminium  hydroxides  and  silica  are  fused  with 
potassium  hydrogen  sulphate  and  the  mass  extracted  with  water, 
consists  of  calcium  sulphate  together  with  traces  of  calcium  phosphate 
and  silicate.  T.  II.  P. 

The  Salt  and  Water  of  Kef-el-Melah  in  the  Djebel  Amour, 
Octave  Le  Comte  {J.  Fharm.  Chivi.,  1902,  [vi],  16,  475—478). — 
Analyses  of  the  salt  deposits  and  saline  water  of  this  district. 

G.  D.  h. 


Physiological    Chemistry. 


Digestion  and  Absorption  in  the  Stomach  and  Small 
Intestine.  E.  Zunz  {BeAtr.  chem.  Fhysiol.  Path.,  1902,  3,  339—364. 
Compare  Abstr.,  1902,  ii,  672). — In  dogs,  after  the  ingestion  of  known 
amounts  of  proteid  food,  the  contents  of  the  stomach  and  first  part  of 
the  small  inte.-tine  were  examined,  and  the  products  separated  as 
in  previous  work. 

Attention  is  drawn  to  the  comparatively  small  amount  of  absorption 
in  the  stomach,  the  relatively  small  amount  of  peptone  found,  the 
existence  of  a  new  gx-oup  of  substances  termed  "  peptoids,"  which 
give  the  biuret  reaction  and  appear  to  be  intermediate  between  the 
peptones  and  their  simple  decomposition  products,  which  are  also  found. 

W.  D.  H. 

Influence  of  Oxygen  on  Proteolysis  in  Presence  of  Chloro- 
form. G.  Malfitano  (Ann.  Inst.  Pasteur,  1902,  16,  853  —  856). — In 
certain  cases,  proteolysis  is  stopped  by  chloroform  in  absence  of  oxygen, 
although  in  the  presence  of  oxygc-n  the  chlorofoim  has  no  effect  or 
only  diminishes  the  action  slightly.  This  is  the  case  in  the  autopro- 
teolysis  of  anthrax  bacilli  and  of  fibrin  and  in  the  proteolytic  action 
of  a  mixture  of  pancreatic  juice  and  intestinal  juice  on  white  of  egg. 
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The  action  of  pepsin  is  considerably  diminished  by  cliloroform,  and 
the  presence  or  absence  of  oxygen  produces  no  further  modification  of 
the  action.  A.  H. 

Influence  of  Hydroxyl  Ions  on  Tryptic  Digestion.  Aristides 
Kanitz  [and  Alhert  YyiKiz^'l^Zeit.  jihysiol.  Chem.,  1902,  37,  75 — 80). — 
Dietze  {/naug.  Diss.  Leipzig,  1900)  has  investigated  the  digestion  of 
fibrin  by  pancreatin  in  the  presence  of  calcium,  strontium,  and  barium 
hydroxides,  and  found  that  all  three  hydroxides  behave  in  a  similar 
manner  and  exhibit  a  maximum  effect  when  present  asAY140 — N/300 
solutions. 

It  would  follow,  therefore,  that  the  accelerating  influence  is 
greatest    with    solution    of    hydroxyl    ions   with  a    concentration    of 

ivyTo— iV/iso. 

When  potassium  carbonate  solutions  are  employed,  the  maximum 
effect  is  produced  with  concentrations  of  Njl^S — A''/20.  Using 
Shields's  data  for  the  hydrolysis  of  aqueous  solutions  of  alkali  carbonates 
(Abstr.,  1893,  ii,  449),  these  would  indicate  a  concentration  of  i\7200 
with  regard  to  hydroxyl  ions.  J.  J.  S. 

The  Glycogen-splitting  Ferment  of  the  Liver.  Friedel 
Pick  {Beitr.  chem.  Physiol.  Fath.,  1902,  3,  163— 183).— The  transform- 
ation of  glycogen  into  sugar  has  been  attributed  by  some  to  a  specific 
ferment,  by  others  to  the  "  vital "  activity  of  the  liver  cells.  This 
difference  of  opinion  is  now  rather  a  matter  of  words  only,  seeing 
that  the  existence  of  intracellular  enzymes  performing  portions  of  the 
metabolic  work  of  cell  protoplasm  is  admitted.  The  extracts  were  in 
the  present  experiments  made  with  a  2  per  cent,  solution  of  sodium 
fluoride  dissolved  in  physiological  saline  solution.  These  extracts  con- 
tain the  ferment  which  converts  glycogen  into  sugar.  This  power  is 
destroyed  by  heat.  The  activity  of  the  ferment  was  measured  by 
precipitating  the  unchanged  glycogen  by  means  of  alcohol  and 
weighing  this.  The  activity  of  the  liver  ferment  is  greater  than  that 
of  the  blood  and  lymph,  but  less  than  that  of  the  kidney.  The  fer- 
ment is  therefore  believed  to  exist  in  the  liver  cells,  and  as  they  die 
can  be  more  readily  extracted  from  them.  Its  action  is  lessened  by 
quinine,  and  slightly  by  methyl-violet.  The  end  product  is  mainly 
dextrose.  "W.  D.  H. 


Utilisation  of  Glycerol  in  the  Organism  and  its  Estimation 
in  the  Urine.  H.  Leo  {PJliiger's  Archiv,  1902,  93,  269— 27G).— The 
method  adopted  for  estimating  the  glycerol  consists  briefly  in  extract- 
ing the  dried  urine  with  alcohol  and  ether,  getting  rid  of  nitrogenous 
substances  by  silver  nitrate,  and  distilling  off  the  glycerol.  If  small 
quantities  of  fat  are  given  to  human  beings,  the  urine  contains  no 
glycerol  ;  if  the  dose  is  increased  to  20  grams,  traces  are  found. 
After  a  dose  of  26  grams,  fx-om  0'5  to  1  gram  of  glycerol  is  found  in  the 
urine  ;  the  excretion  is  completed  within  six  hours.  This  shows  that 
the  greater  part  of  the  glycerol  of  the  fat  in  the  food  is  burnt  in  the 
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or^'.anism,  and  that  in  the  metabolism  of  adipose  tissue  there  is  prob- 
ably no  '-reiter  liberation  of  glycerol  than  can  be  burnt  off. 

W.  D.  H. 

Inorganic  Metabolism  in  Horses.  Ferencz  Tangl  {Landw. 
Versuclis-Stat.,  1902,  57,  367 — 104). — Experiments  are  described  in 
which  two  horses  were  fed  with  8  kilos,  of  hay,  and  two  with  5  kilos. 
of  hay  and  4  kilos,  of  oats.  The  total  nitrogen,  calcium,  magnesium, 
and  phosphorus  wei'e  determined  in  the  food,  urine,  and  fjuces.  Tlie 
hay  contained  very  little  calcium,  a  normal  amount  of  magnesium, 
and  a  very  lai'ge  amount  of  pho-phorus.  In  the  first  experiment, 
(hay  alone)  the  amount  of  food  was  insufficient,  and  resulted  in  a 
loss  of  weight.     In  experiment  (2),  there  was  an  increase  in  weiglit. 

In  experiment  (1),  the  loss  of  phosphorus  in  the  fseces  equalled  the 
amount  supplied  in  food  ;  in  experiment  (2),  it  was  somewhat  less  ;  but 
the  urine  contained  much  more  than  in  experiment  (1). 

The  results  relating  to  nitrogen  show  a  loss  when  the  horses  received 
hay  alone,  and  a  gain  with  hay  and  oats.  There  was,  however, 
a  slight  gain  of  calcium  even  when  the  horses  received  hay  alone  ; 
there  was  also  a  gain  of  magnesium  in  both  experiments. 

The  results  show  that  with  ordinary  feeding  with  hay  and  oats  far 
less  calcium  is  necessai-y  to  maintain  equilibrium  than  is  indicated  by 
Wolff's  results.  N.  H.  J.  M. 

Physiological  Experiments  during  Two  Balloon  Journeys. 
HiCKMANN  VON  SciiROETTER  and  Nathax  Zun'tz  {PJlUjer^s  Ai-chiv,  1902, 
92,  479 — 520). — Ten  hours  in  a  balloon  at  the  height  of  5000  metres 
produced  no  morphological  changes  in  the  blood.  Pulse  and  blood- 
pressure  were  also  apparently  unaffected.  The  reduction  power  of  the 
tii^sues,  tested  by  Henocque's  method,  showed  no  change.  Pulmonary 
ventilation  was  increased ;  this,  however,  was  not  the  result  of 
lessened  barometric  pressure,  but  of  other  meteorological  factors.  The 
respiratory  quotient  increases  when  a  height  of  over  4000  metres  is 
reached,  but  the  height  at  which  this  begins  varies  with  the  individual. 
Subjective  sensations,  due  to  diminution  of  oxygen,  do  not  run  parallel 
with  the  objective  expression  of  these  in  the  change  of  the  respiratory 
quotient.  The  small  increase  of  oxygen  absorbed  noted  in  some 
experiments  is  explained  by  the  increased  rate  of  breathing  and  the 
action  of  other  muscles,  for  example,  shivering,  fidgetting  about,  &c. 

W.  D.  H. 

The  Blood  in  High  Altitudes.  E.mil  Abderiialden  (PJluger's 
Archiv,  1902,  92,  G15— 622.  Compare  Abstr.,  1902,  ii,  619—672).— 
Exfilanatory  of  former  work,  and  polemical  against  van  Voornveld 
{FJliigers  Archiv,  1902,  92,  1).  W.  D.  H. 

Modifications  in  the  Blood-gases  under  the  Influence  of 
Ethyl  Chloride,  Croton-chloral,  and  Chloralose.  Cir.  Livon 
{(Joinpt.  rend.  Soc.  Biol,  1902,54.  1 :3 19— 1:520).- With  cliloroform, 
ether,  and  chloral,  the  proportion  of  carbon  dioxide  in  the  blood  falls, 
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and  the  oxygen  increases,  as  several  other  observers  have  found. 
Ethyl  chloride  produces  the  same  effect.  With  croton-chlornl,  the  same 
occurs  if  anajsthesia  is  not  complete,  but  when  anajsthesia  is  complete, 
and  the  same  is  true  for  chloralose,  the  opposite  condition  is  produced. 

W.  D.  H. 

Carbon  Monoxide  in  the  Blood  of  Isolated  Animals  and  of 
Fishes.  Maurice  Nicloux  [Compt.  rend.  >Soc.  Biol.,  l'J02,  5-1, 
1167—1169.  Compare  Abstr.,  1901,  ii,  518).— Dogs  in  the  country 
have  less  carbon  monoxide  in  their  blood  than  those  kept  in  Paris.  This 
seemed  to  show  that  atmospheric  conditions  influence  the  amount  of 
gas.  In  the  present  experiments,  the  animals  were  kept  on  rocky  islets 
in  the  sea  in  as  pure  an  atmosphere  as  possible.  Their  blood  yielded 
nearly  as  much  of  the  gas  as  those  living  in  Paris.  This  can  hardly 
be  accounted  for  by  the  small  amount  of  carbon  monoxide  in  the  air,  and 
the  hypothesis  that  this  gas  is  a  metabolic  product  is  supported  by  the 
fact  that  fislies'  blood  yields  it  also.  W.  D.  H. 

Albumoses  in  the  Blood.  Leo  Langstein  (Beitr.  chem.  Physiol. 
Path.,  1902,  3,  373 — 377). — In  view  of  the  importance  of  the  question 
raised  by  Embden  and  Knoop  as  to  whether  albumoses  are  found  in  the 
blood  (this  vol.,  ii,  86),  it  is  necessary  to  study  their  origin  :  whether 
they  are  present  in  normal  blood,  whether  absorbed  from  the  alimentary 
canal,  or  formed  by  ferment  action  in  the  blood  itself.  Zanetti  has 
drawn  attention  to  the  presence  of  a  mucoid  in  ox-blood  [Ann.  Chim. 
Farm.,  26,  12).  The  present  research  on  horse  serum  shows  the 
presence  of  one  or  more  proteids  which  are  not  coagulable  by  heat, 
■which  give  albumose  reactions,  and  one  of  which  is  allied  to  the 
mucoid  just  mentioned.  W.  D.  H. 

Blood  Coagulation  in  Invertebrates.  Virgilio  Ducceschi 
{Beitr.  chem.  Physiol.  Path.,  1902,  3,  378— 384).— The  blood  of  the 
Echinoderm,  Strongylocentrotus,  of  the  worms  Svpunculus  and  Phy- 
mosoma,  and  of  the  common  crustaceans  was  examined.  Large 
amounts  of  neutral  salts  hinder  coagulation.  Soluble  oxalates  do  not 
prevent  the  formation  of  the  plasmodium  of  cells,  which  is  regarded  as 
the  basis  of  the  clot,  unless  added  to  saturation.  The  formation  of  the 
gelatinous  substance,  which  in  Crustacea  takes  place  in  addition  to 
the  fibrin-like  substance  formed  by  the  processes  of  the  cells,  is, 
however,  prevented  by  small  amounts  of  oxalate.  Drugs  like  cocaine 
(added  to  the  blood,  or  injected  previously  into  the  animal)  or  chloroform, 
if  allowed  to  act  long  enough,  which  render  the  corpuscles  immobile 
(especially  those  termed  explosive  cells  by  Hai'dy),  prevent  coagulation. 

W.  D.  H. 

Carbon  Dioxide  as  an  Agent  in  Producing  Artificial 
Parthenogenesis  in  Star-fish.  Yves  Delage  [Compt.  rend.,  1902, 
135,  570—573,605—608.  Compare  Abstr.,  1901,  ii,  611).— Previous 
experiments  on  artificial  parthenogenesishave  led  to  inconclusive  results; 
some  eggs  undei-go  no  change.  But  if  the  sea-water  is  saturated  with 
carbon  dioxide,  division  always  occurs  ;  indeed,  this  reagent  is  stated  to 
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be  raoi'e  efficacious  than  spermatozoa.  Its  action  is  not  to  inlluonce 
the  osmotic  reUxtionships,  and  tlie  terms  specific  stimulant  and  catalytic 
action  are  dismissed  as  memingless.  The  action  is  attributed  to  the 
poisonous  action  of  the  gas,  and  to  the  fact  that  it  is  readily  got 
rid  of.  W.  D.  H. 

Permeability  of  Leucocytes  and  Lymph  Cells  by  Anions  of 
Sodium  Salts.  IIartog  J.  Hamburgek  and  H.  J.  van  dkr  Sciiuoeff 
•{Chein.  Centf.,  1902,  ii,  1057 — 1058  ;  h'om  Arch.  Anat.  Physiol;  physioL 
Ahth.,  1902,  119 — 165.  Comp\re  Hamburger  and  v.  Lier,  this  vol., 
ii,  87). — The  same  methods  were  employed  as  in  previous  work  on  red 
corpuscles,  and  corresponding  I'csults  were  obtained.  This  is  regarded 
as  important  from  tlie  pharmacological  standpoint,  as  it  shows  that 
the  cells  of  lymph  glands  and  leucocytes  are  affected  by  the  sodium 
salts  used  as  drugs  ;  anti-bacterial  action  is  also  to  be  explained  on 
the  permeability  of  the  cells.  W.  D.  H. 

Demarcation  Currents  Produced  by  Chemical  Reagents. 
Martin  Hexze  {PJiuger's  Archiv,  1902,  92,  451— 472).— The 
poisonous  action  of  various  substances  on  frog's  muscle  was  detected 
by  the  demarcation  current  set  up.  In  each  case,  the  strength  of  the 
solution  and  tlie  magnitude  of  the  electrical  disturbance  are  given 
and  plotted  out  in  curves.  The  substances  found  to  act  positively 
were  caffeine,  muscarine,  choline,  veratrine  (this  alkaloid  has  other 
actions  also  due  to  stimulation  of  sarcoplasm),  protoveratrine,  nicotine, 
quinine,  ammonium  chloride,  potassium  chloride,  potassium  cyanide, 
sodium  cyanide  (this  is  due  to  the  cyanogen  ion).  The  substances 
which  gave  a  negative  result  are  strychnine,  morphine,  cocaine, 
atropine,  antiarine,  strophantine,  helleboreine,  pelletierine,  physo- 
stigmiue,  and  urethane.  W.  D.  H. 

Influence  of  Calcium  and  Potassium  Salts  on  the  Tone  of 
Plain  Muscle.  Percy  G.  Stiles  {Amer.  J.  Physiol.,  1903,  8, 
269 — 272). — C.ilcium  salts  used  in  minimal  amount  increase  the  tone 
of  mu.scle,  and  this  action  is  antagonised  by  potassium  salts.  This  is 
now  a  matter  of  common  knowledge.  It  is,  however,  unsafe  to  infer 
that  the  influence  of  a  salt  is  always  the  same  without  considering  the 
concentrations;  for  instance,  when  02  per  cent,  or  more  of  potassium 
chloride  is  present,  the  action  is  the  exact  contrary  to  that  which  is 
usually  taught.  W.  D.  H. 

Autolysis  in  Fish-flesh.  Sigval  Schmidt-Nielsen  (Beitr.  chein. 
Physiol.  Path.,  1902,  3,  266— 276).— The  flesh  of  tish,  like  mammalian 
flesh,  undergoes  a  process  of  auto-digestion  under  conditions  in  which 
micro-organisms  are  excluded.  A  remarkable  point  about  this  is  that 
the  ferments  to  which  this  is  due  can  act  in  the  presence  of  brine,  and 
it  is  this  process  which  causes  the  ripening  of  pickled  herrings  and 
the  like.  The  subject  is  therefore  one  of  commercial  importance. 
The  fat  fi.sh  ripen  most  readily.  Hydroxy  acids  are  formed  from 
unsaturated  fatty  acids.  Xanthine  bases  are  also  formed  in 
abundance.  W.  D.  H. 
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The  Ash  of  New-born  Children  and  of  Human  Milk. 
Frip^drich  Soldner  and  William  Camkrer  {Zeit.  Biol.,  1902,  44, 
61 — 77.  Compare  Abstr.,  1902,  ii,  413). — Further  analyses  on  this 
subject  are  given,  which  are  stated  not  to  support  Bunge's  views  on 
the  question.  W.  D.  H. 

Iodine  in  Bony  Tumours  with  Thyroid-like  Structure. 
Edgar  Gierke  {Beitr.  chem.  Physiol.  Path.,  1902,  3,  286— 287).— The 
tumours  occurring  in  bone,  which  have  a  structure  recalling  that  of" 
the  thyroid  are  regarded  as  metastases,  which  have  their  origin  as  a 
primary  and  malignant  new  growth  in  the  thyroid  itself.  This  form 
of  adeno-carcinoma  may,  however,  be  latent  in  the  thyroid.  Evvald 
found  iodine  in  similar  metastases  in  lungs  and  lymphatic  glands. 
Colloid  material  and,  in  some  cases,  iodine  in  relatively  large  amount 
were  also  obtained  in  the  pi'esent  research  on  bony  tumours. 

W.  D.  H. 

Phosphorus  in  Animal  Tissues.  A.  L.  Percival  {Comiit.  rend., 
1902,  135,  1005 — 1007). — The  phosphorus  in  tissues  is  divided  into 
(1)  inorganic,  (2)  conjugated  [as  in  lecithin,  nuclein,  &c.  {sic)\  and  (3) 
organic.  The  third  term  is  not  fully  defined.  Under  these  three 
heads,  the  amount  is  tabulated  for  most  of  the  organs  and  tissues  of 
the  body.  General  conclusions  are  hardly  attempted,  and  the  original 
tables  must  therefore  be  consulted.  W.  D.  H. 

Distribution  of  Calcium  in  Animal  Organisms.  M.  Toyonaga 
{Bull.  Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  143— 154).— Calcium 
and  magnesium  were  determined  in  the  separated  grey  and  white 
substances  of  the  brain  of  a  horse  and  a  calf.  It  was  found  that  the 
grey  substance  contained  less  ash,  but  much  more  calcium  and  magne- 
sium, than  the  white  substance  ;  the  former  contains  more  calcium 
than  magnesium,  the  latter  more  magnesium  than  calcium. 

N.  H.  J.  M. 

The  Formation  of  Glycine  from  Leucine  in  the  Body. 
Rudolf  Kohn  {Chem.  Centr.,  1902,  ii,  1063 — 1064;  from  Arch.  exp. 
Path.  Fharm.,  48,  177 — 183). — In  opposition  to  Wiener  {Arch.  exp. 
Path.  Fharm.,  40,  313)  it  is  found  that  benzoic  acid  is  toxic  in  spite 
of  the  simultaneous  administration  of  leucine.  Leucine-hippuric  acid 
was  not  found  in  the  urine,  nor  does  glycine  originate  directly  from 
the  leucine.  W.  D.  H. 

Influence  of  Catalytic  Agents  on  the  Functions  of  the 
Organism.  Spermin,  Cerebrin,  and  Adrenal  Hydrochloride. 
Alexandre  DE  Poehl  {Compt.  rend.,  1902,  135,  1141 — 1143). — Sper- 
min,  CgHj^Ng,  one  of  the  oxydases,  acts  as  a  positive  catalyser  in 
the  oxidation  processes  which  take  place  in  the  body  ;  it  therefore 
neutralises  the  effect  of  plasmatic  poisons,  which  diminish  the  energy  of 
oxidation.  Cerebrin,  a  ferment  present  in  the  leucomains  of  the 
nervous  tissue,  acts  similarly. 

Chloradrenal  {adrenal    hydrochloride),    CjqHj^O^NjHCI,   exercises    a 
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catalytic   influence  on   reduction    processes,   and  its   effects   can    be 
destroyed  by  spermin. 

The  action  of  the  spermin  is  connected  with  the  alkalinity  of  the 
blood.  In  all  states  of  fatigue,  there  is  an  accumulation  of  organic 
acids  which  diminishes  the  alkalinity  and  the  catalytic  oxidation  of 
spermin.  On  the  other  hand,  the  alkalinity  cannot  rise  beyond  a 
certain  limit  on  account  of  the  production  of  carbon  dioxide,  and  the 
oxidation  process  is,  at  any  rate  partially,  regulated  by  this  mechanism. 

J.  McC. 

Animal  Tyrosinase.  C.  Gessard  (Conipt.  rend.  Soc.  Biol.,  1902, 
54,  1304: — 1306).  Animal  Antityrosinase.  C.  Gessard  {ibid., 
13i)S— 1399  ;  Compare  Abstr.,  li}02,  i,  196).— The  .statements  of  von 
Fiirth,  Schneider,  Przibram,  (fee,  are  confirmed  that  the  enzyme  called 
tyrosinase  plays  an  important  part  in  the  production  of  melanins  ;  the 
pre.sent  experiments  relate  to  the  ink  of  the  sepia.  Serum  prepared 
with  vegetable  tyrosinase,  and  which  inhibits  its  action,  has  no  such 
action  on  animal  tyrosinase.  Serum  prepared  with  animal  tyrosinase 
has  no  action  on  vegetable  tyrosinase,  but  it  has  a  slight  anti-action  on 
animal  tyrosinase.  Two  rabbits  were  used  in  these  experiments, 
and  in  only  one  did  the  serum  contain  this  feebler  antityrosinase. 

W,  D.  H. 

The  Wine-red  Bodies  in  Holothurians.  Carl  Th.  Morner 
[Ztit.  2^fiysiol.  Chem.,  1902,  37,  89 — 93). — The  so-called  wine-red 
bodies  in  holothurians  are  in  the  main  the  same  as  the  uncoloured 
"chalky  bodies,"  which  consist  chiefly  of  calcium  carbonate.  They, 
however,  contain  iron  and  phospliorus.  Their  reddish-brown  colour 
is  due,  not  to  an  organic  pigment  but,  to  iron.  W.  D.  H. 

Ichthylepidin.  CarlTh.  Morner  (Zeii.  physiol.  Chem.,  1902,  37, 
88 — 89). — This  substance  is  found  in  the  scales  of  most  teleostean 
fishes.  Green  and  Tower  (Abstr.,  1902,  ii,  415)  have  pointed  out  that 
to  this  rule  Mola  mola  is  an  exception.  Another  exception  is  Tinea 
vulgaris,  where  the  substance  is  present  in  so  small  a  quantity  that 
its  detection  is  diflScult.  W.  D.  H. 

The  Electrical  Conductivity  of  Urine  in  Relation  to  its 
Chemical  Composition.  John  11.  Long  {J.  Amer.  Chem.  Soc.,  1902, 
24,  996 — 11j04). — The  conductivity  and  sp.  gr.  of  urine  were  deter- 
mined, as  well  as  the  urea,  and  the  chlorine  present  as  sodium  chloride. 
The  conductivity  varies  with  the  amount  of  inorganic  salts  present, 
but  as  the  quantity  of  sodium  chloride  is  lai  ge  no  importance  attaches 
to  the  conductivity  itself.  After  deducting  the  fraction  of  the  con- 
ductivity due  to  sodium  chloride,  the  remainder  is  of  importance  for 
indicating  the  extent  of  certain  metabolic  changes.  As  the  con- 
ductivity is  easily  determined,  the  variations  in  the  value  of  the 
residual  conductivity  may  bo  used  to  fix  the  lag  in  the  rate  of  in- 
organic excretion.  J.  AIcC 
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Physiological  Effect  of  Manganese  and  Experiments  on  the 
Influence  of  Manganese  and  Iron  on  Peptic  Digestion.  Gott- 
HiLF  CoHN  {Ghem.  Centr.,  1902,  li,  1268—1269;  irom  Inaug.-Diss., 
Berlin).- — The  original  paper  contains  a  resume  of  the  literature  con- 
cerned with  the  toxicological  elfect  of  manganese,  and  a  description  of 
experiments  which  show  that  the  presence  of  manganese  salts,  and 
more  particularly  of  iron  salts,  interferes  with  artiticial  digestion  by 
means  of  pepsin.  E.  W.  W. 

Behaviour  of  Carvone  and  Santanol  in  the  Animal  Body. 
Hermann  Hildebrandt  {Zeit.  physiol.  Ghem.,  1902,  36,  441 — 451. 
Compare  Abstr.,  1901,  ii,  180).— Since  Harries  (Abstr.,  1901,  i,  551) 
has  shown  that  carvone,  when  shaken  with  air,  takes  up  one  atom  of 
oxygen  and  is  converted  into  a  derivative  containing  a  hydroxyl 
group,  it  is  possible  that  this  substance  may  suffer  a  similar  oxidation 
in  the  animal  body  ;  the  derivative  would  then  be  able  to  form  a  "  con- 
jugated "  glycuronic  acid.  Although  carvone  has  a  distinctly  poisonous 
action  on  rabbits,  evidence  was  obtained  of  the  presence  of  a  con- 
jugated glycuronic  acid  in  the  urine  after  feeding  with  carvone,  but 
CO  definite  carvone  derivative  could  be  got  from  this  conjugated  acid 
by  decomposition  with  acid. 

Santanol,  which  can  easily  be  given  as  food,  appears  as  a  con- 
jugated glycuronic  acid  which  can  be  isolated  as  a  lead  salt.  The 
potassium  salt,  CjgH240gK2  or  C^gH220<)K2,  is  obtained  as  a  very 
hygroscopic  substance,  but  not  in  a  deKnitely  crystalline  state.  Treat- 
ment of  the  salt  with  acids  leads  to  hydrolysis,  a  compound  C^oH^gOg 
being  formed  ;  the  latter  is  probably  derived  from  santanol  by  elimina- 
tion of  the  isopreue  group,  C^Hg,  and  simultaneous  oxidation  of  a 
methyl  group  to  carboxyL  K.J.  P.  O. 

Fate  of  some  Cyclic  Terpenes  and  Camphor  in  the  Animal 
Body.  Hermann  Hildebrandt  {Zeit.  physiol.  Ghem.,  1902,  36, 
452 — 461). — Conjugated  glycuronic  acids  can  always  be  isolated  as 
basic  lead  salts  of  the  form  (R-C02)2Pb,2PbO,3H20.  At  the  same  time, 
there  is  frequently  produced  a  dibasic  acid  which  yields  a  lead  salt, 
E(C02)2Pb,2PbO.  The  latter  compound  is  obtained  from  the  ortho- 
class  of  terpenes,  thujone,  limonene,  &c.,  the  oxidation  not  only  lead- 
ing to  the  formation  of  a  hydroxyl  group,  but  also  to  the  conversion 
of  a  methyl  group  into  carboxyl.  The  camphor  group  behaves  in  a 
similar  manner,  whereas  the  ^;seMC?o- terpenes,  sabinene,  camphene, 
&c.,  give  only  hydroxyl  derivatives.  m-Methylisopropylbenzene 
appears  as  m-cymylglycuronic  acid,  and  in  this  respect  behaves 
diiierently  from  the  para-derivative,  which  is  oxidised  to  cuminic  acid. 

K.  J.  P.  0. 

Action  of  Fluorescent  Substances  [on  Infusoria].  Oskar 
Eaab  {Zeit.  Biol,  1902,  44,  16—27.  Compare  Abstr.,  1900,  i,  425).— 
Solutions  of  quinoline-red,  harmalin,  and  eosin  show  towards  Para- 
mcecium  the  same  action  as  was  previously  found  with  other  fluor- 
escent substances.  The  action  of  non-fluorescent  substances,  such  as 
magenta  and  crystal-violet,  is  not  influenced  by  light.  Other 
opinions  previously  expressed  on  this  subject  are  confirmed  by  further 
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experiments.     Sunlight  will  cause  local  necrosis  in  the  ears  of  mice  if 
eosm  has  been  iujected  previously.  W.  D.  II. 

Physiological  Action  of  Pilocarpine.  Utto  Fuank  and  Fiutz 
VoiT  {Z>'At.  Biol.,  1902,  44,  111  — 120).— It  is  well  known  that  pilo- 
carpine increases  the  activity  of  most  secreting  glands.  In  the 
present  research  on  dogs,  particular  attention  is  drawn  to  the  increase 
of  saliva  and  loss  of  water  by  the  skin.  This  is  accompanied  by  an 
elevation  of  body  temperature  and  an  increased  discharge  of  carbon 
dioxide.  Whether  the  latter  is  due  to  an  increased  formation  of  tho 
gas  or  an  increase  in  the  secretory  activity  (Bohr)  of  the  pulmonary 
epithelium  cannot  be  deiided  until  analyses  are  made  of  the  gases  of 
tlie  blood  in  these  circumstances.  W.  D.  H 

Poisonous  Action  of  Ions,  and  the  Part  Played  by  the 
Valency  of  Cathions  in  this  Relation.  Jacques  LoEBand  William 
J.  UiES  {I'JiiUjers  Archiv,  1902,  93,  2-46 — 268). — Further  experiments 
coiiHrmiug  tiie  views  previously  expressed  byXoeb  on  this  subject 
(Ab>tr.,  1900,  ii,  227,  491,  555).  Solutions  of  non-electroly(es  (urea, 
cane-sugar,  glycerol,  alcohol)  have  no  antitoxic  action  except  where 
tlie  non-electrolyte,  as  in  the  case  of  sugar,  decreases  the  concentration 
of  tho  poisonous  ions  by  the  formation  of  compounds  which  are 
dis.-ociable  with  difficulty.  The  influence  of  lecithin,  which  is  present 
in  all  protoplasm,  is  important  in  modifying  the  antagonistic  action  of 
ions,  for,  as  W.  Koch  has  shown,  this  substance  is  precipitated  by 
electrolytes  with  bivalent  cathions,  but  not  by  those  with  univalent 
cathions.  W.  D.  H. 
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Influence  of  the  Prolonged  Action  of  the  Temperature  of 
Liquid  Air  on  Micro-organisms,  and  the  Effect  of  Mechanical 
Trituration  at  the  Temperature  of  Liquid  Air  on  Photogenic 
Bacteria.  Allan  ^Iacfadyen  {I'ruc.  Roy.  Soc,  1902,  71,  76 — 77). — 
The  author's  earlier  investigations  (Abstr.,  I'jOO,  ii,  610)  have  been 
supplemented  by  extending  the  time  for  which  certain  micro-organisms 
were  exposed  to  the  temperature  of  li(iuid  air.  The  following 
organisms  were  thus  exposed  for  six  months  :  Bacillus  typhosus,  B.  coll 
communis,  Staphylococcus  pyogenes  aurexis,  and  a  Saccharomyces.  In 
no  case  could  any  impairment  of  the  vitality  of  the  organisms  be 
detected. 

When  photogenic  bacteria  are  subjected  to  mechanical  trituration 
at  the  temperature  of  liquid  air  (compare  loc.  cit.),  their  luminosity  is 
abolished.  J.  C.  P. 
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Intracellular  Toxin  of  the  Typhoid  Bacillus.  Allan 
Macfadykn  and  Sydney  Rowland  {Proc.  Roy.  Soc,  1902,  71,  77 — 78). 
— Disintegration  of  typhoid  bacilli  at  the  temperature  of  liquid  air  has 
shown  that  they  contain  an  intracellular  toxin.  J.  C.  P. 

Chemical  Products  of  Bacillus  coli  communis  and  Bacillus 
lactis  aerogenes.  Leo  F.  Rettger  {Amer.  J.  Physiol,  1903,  8, 
284 — 293). — Both  bacilli  fail  to  cause  much  decomposition  in  peptone 
bouillon,  but  they  rapidly  decompose  an  egg-meat  mixture.  Among 
the  products  of  the  colon  bacillus  are  indole,  scatole,  phenols, 
aromatic  hydroxy-acids,  scatolecarboxylic  acid,  hydrogen  sulphide, 
mercaptan,  tyrosine,  leucine,  and  tryptophan.  Proteoses  and 
peptone  are  pi-esent  in  only  small  amounts,  probably  being  broken 
up  rapidly  into  simpler  substances.  Diamines  are  absent.  This 
bacillus  is  much  more  rapid  in  its  action  than  the  other.  Finally, 
such  simple  substances  as  carbon  dioxide,  water,  and  methane  are 
formed.  This  takes  many  weeks  ;  it  is  at  present  doubtful  how  far 
such  results  may  be  applied  to  what  takes  place  in  the  alimentary  canal, 
where  the  time  at  the  disposal  of  the  bacteria  is  much  shorter.  The 
conditions  in  the  intestine  are,  however,  favourable  to  rapid  decom- 
position. W.  D.  H. 

Nitrogen  Assimilation  and  Proteid  Formation  of  Moulds. 
Fkiedrich  Czapek  {Beitr.  chmi.  Physiol.  Path.,  1902,  3,  47 — 66. 
Compare  this  vol.,  ii,  35). — The  present  paper  deals  with  the  utilisation 
of  nitrates,  organic  nitro-derivatives,  hydrazines,  oximes,  aromatic 
cyclic  compounds,  cyanides,  and  thiocyanates. 

Aspergillus  niyer  assimilates  the  nitrogen  of  inorganic  nitrates, 
ammonium  nitrate  giving  better  results  than  the  potassium  salt. 
Nitromethane  was  utilised,  but  there  was  not  very  much  growth. 
Methylhydrazine  gave  good  results,  whilst  phenylhydrazine  is  useless. 
Acetaldoxime  and  acetoxime  were  not  utilised.  The  aminophenols 
and  2  :  4diaminophenol  gave  good  results.  o-Aminobenzaldehyde 
gave  unsatisfactory  results,  whilst  with  o-aminoacetophenone  there  was 
no  growth  at  all.  m-Aminobenzoic  acid,  in  conjunction  with  sugar, 
was  found  to  be  suitable,  whilst  the  para-  and  especially  the  ortho- 
derivatives  were  much  less  so.  Sodium  thiocyanate  gave  moderately 
good  results ;  potassium  fei'rocyanide  gave  no  growth  at  all,  and 
potassium  ferricyanide  and  sodium  nitroferricyanide  very  little. 

As  regards  sources  of  carbon,  the  hexoses  are  the  best,  but  even 
methylal  considerably  increased  the  gi'owth  of  Aspergillus  when  given 
with  asparagine,  as  compared  with  asparagine  alone.  Ethylene  glycol 
is  very  unsuitable,  and  pi'opylene  glycol  useless  ;  ^-xylose  is  equal  in 
value  to  dextrose.  Dulcitol  produced  very  little  growth  as  compared 
with  the  other  substances,  less  even  than  methylal.         N.  H.  J.  M. 

Occuri'ence  of  Glycogen  in  Distillery  Yeasts,  Press  Yeasts, 
and  Top  Brewezy  Yeasts.  Wilhelm  Henneberg  {Chem.  Centr.,  1 902, 
ii,  1515 — 1516;  from  Woch.  Brau.,  19,  651  —  652). — The  quantity 
of  glycogen  depends  on  the  character  of  the  culture  medium.  When 
cultivated  in  1  per  cent,  aijueous  solutions  of  si  gar,  the  cells  contain 
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only  a  small  quantity,  but  iu  10 — 20  per  cent,  solutions  a  very  large 
quantity  of  glycogen  is  formed.  Maltose,  grape-sugar,  and  dextrose 
behave  similarly  in  this  respect,  but  solutions  of  starch  and  dextrin, 
even  with  addition  of  peptone  and  solutions  of  peptone  or  asparagiuo 
alone,  do  not  permit  of  the  formation  of  glycogen.  Glycogen  is 
formed  more  slowly  in  sugar  peptone  solutions  and  disappears  more 
quickly.  Potato  mash  never  contains  a  large  quantity,  but  corn-  or 
maize-mash,  molasses,  and  malt  seasonings  are  generally  rich  in  glycogen. 
Lactic  acid  mashes,  in  which  more  than  1  per  cent,  of  acid  is  present, 
contain  less  than  sweet  mashes. 

The  formation  of  glycogen  depends  also  on  the  kind  of  yeast  and 
its  sensitiveness  to  alcohol.  The  behaviour  of  glycogen  in  dead  cells 
was  also  investigated.  The  presence  of  glycogen  is  an  indication  of 
the  presence  of  considerable  quantities  of  sugar,  but  probably  confers 
no  special  advantage  on  the  yeast  and  cannot,  therefore,  be  regarded  as 
a  "reserve  material."  E.  W.  W. 

Decomposition  of  Proteids  by  means  of  Bacteria.  Alonzo 
ExGLEBERT  Taylor  {Zeit.  jihysiol.  Chem.,  1902,  36,  487 — 492). — In 
order  to  ascertain  whether  bacteria  decompose  proteids  into  the  same 
substances  as  do  acids  or  unorganised  ferments  (zymases),  a  large 
quantity  of  casein  was  submitted  to  the  action  of  pure  cultures  of 
Bacillus  colt  communis  and  Proteus  vulgaris  for  several  weeks.  The 
micro-organism  first  mentioned  gave  rise  only  to  albumoses  ;  the  latter 
produced  together  with  indole  and  scatole  small  quantities  of  diamino- 
acids,  probably  lysine  and  histidine.  K.  J.  P.  O. 

The  Influence  of  Bacteria  on  the  Decomposition  of  Bone. 
Julius  SStoklasa  [with  F.  Duchacek  and  J.  Pitra]  (Beitr.  chetn. 
Physiol.  Path.,  1902,  3,  322 — 338). — Powdered  bone  suspended  iu  a 
suitable  solution  was  subjected  in  flasks  to  the  action  of  thirteen 
kinds  of  bacteria  ;  these  are  divided  into  two  groups:  (1)  the  common 
bacteria  which  produce  putrefaction,  including  some  which  are 
pathogenic ;  (2)  denitrification  bacteria.  The  nitrogen  in  solution 
was  examined  by  Hausmann's  method  ;  in  the  case  of  the  first  group,  it 
was  principally  in  the  foi'm  of  amiuo-uitrogen  ;  in  the  second  group,  the 
diamino-nitrogen  was  most  abundant.  The  amount  of  phosphoric  acid 
which  goes  into  solution  as  the  result  of  the  action  of  the  denitrifica- 
tion bacteria  is  smaller  than  is  the  case  when  members  of  the  first  group 
are  employed.  If  sugar  is  added  to  the  nutrient  solution,  among  other 
products  alcohol  is  found.  Some  of  the  bacteria  are  spoken  of  as 
ammonia-producing.  A  further  communication  on  the  proteolytic 
enzyme  of  the  bacteria  is  promised.  W.  D.  H. 

Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
III.  Organisms  producing  "  Ropiness "  and  Slime  in  Milk. 
JosKF  KoNio,  Alb.  Smeckekmann,  and  J.  Tillmans  {Zeit.  Xahr. 
Genussm.,  1902,  6,  945 — 961.  Compare  Abstr.,  1901,  ii,  676,  and 
1902,  ii,  686 — 687). — The  bacteria  which  cause  "ropiness"  in  milk 
belong  to  various  species.  Some  apparently  are  of  the  type  Bacterium 
lactis  acidi  Leichmaun,  others  convert  milk  sugar  into  volatile  and  noii- 
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volatile  acids  as  well  as  into  gaseous  substances,  whilst  others,  again, 
have  no  acid-foi'ining  action  on  milk  sugar.  Some,  as  Bacterium  laclis 
aerogenes,  decompose  butter  fat,  and  casein  is  destroyed  by  Jiacterhtm  K. 
In  all  the  experiments  carried  out  by  the  authors,  a  loss  of  total  solids 
in  the  milk  was  noticed.  Acetic  acid  was  produced  by  all  the  bacteria 
as  a  decomposition  product,  and  formic  acid  was  detected  in  the  case 
of  Bacillus  Guillebeau  and  Bacterium  K.  With  regard  to  the  non- 
volatile acids.  Bacterium  laclis  aerogenes  formed  succinic  acid, 
Bacterium  K.  and  Bacillus  bruxellensis  also  producing  this  acid  as  well 
as  traces  of  lactic  acid.  W.  P.  S, 

Physical  Conditions  of  Tuberisation.  Noel  Bernard  (Compt. 
^end.,  1902,  135,  706 — 708). — The  results  of  experiments  with  potatoes 
in  solutions  of  dextrose  and  potassium  chloride  showed  that  the 
production  of  tubers  depends  on  the  degree  of  concentration  of  the 
solution.  The  degree  of  concentration  in  the  sap  suitable  for  the 
production  of  tubers  may,  under  normal  conditions,  be  attained  by  the 
intervention  of  parasites.  Other  conditions,  particularly  those  alfecting 
transpiration,  also  perhaps  come  into  action.  N.  H.  J.  M. 

Variation  of  the  Carbohydrate  Reserves  in  the  Stems  and 
Roots  of  Woody  Plants.  Leclerc  r»u  Sablon  (ComjJt.  rend.,  1902, 
135,  866 — 868). — Experiments  with  different  trees  (chestnut,  quince, 
pear,  and  peach)  showed  that  the  sum  of  the  carbohydrates  convertible 
into  dextrose  is  lowest  in  May  and  highest  in  October  and  November. 
Both  the  stems  and  roots  act  as  organs  of  reserve.  Generally  the 
roots  contain  more  than  the  stems,  especially  in  autumn  and  winter ; 
the  roots  contain  more  sugar  than  the  stems  during  active  growth. 

N.  H.  J.  i\I. 

Q-alactose,  a  Product  of  the  Action  of  Seminase  on  Vege- 
table "  Albumen."  Henri  Herissey  (Compt.  rend.  Soc.  Biol.,  1902, 
54,  1174 — 1176). — Among  the  products  of  digestion  produced  by  the 
action  of  seminase  on  the  mannans  and  galactans  of  the  albuminous 
corms  of  leguminous  plants,  mannose  has  already  been  separated.  The 
present  paper  gives  an  account  of  experiments  which  resulted  in 
obtaining  galactose  also  in  a  crystalline  form.  W.  D.  H. 

Production  of  Alcohol  in  Phaenogams.  T.  Takahashi  [Bull. 
Coll,  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  243 — 246.  Compare  Godlewski 
and  Polzeniusz,  Abstr.,  1901,  ii,  618). — Sterilised  peas  (o3"3795  grams) 
kept  in  water  for  38  days,  produced  much  carbon  dioxide  and  nearly  1 
gram  of  ethyl  alcohol.  A  number  of  the  peas  retained  their  germinat- 
ing power.  The  water  in  wliich  the  peas  had  been  kept  was  found  to 
contain  4'01  per  cent,  of  the  original  dry  matter. 

Experiments  in  which  separated  kernels  or  skins  of  peas  were 
kept  in  10  per  cent,  dextrose  showed  that  zymase  was  absent.  The 
production  of  alcohol  was  therefore  due  to  the  protoplasm  itself. 

N   K.  J.  M. 
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Formation  of  Chlorophyll  [in  Seedlings]  in  Rarefied  Air 
and  Rarefied  Oxygen.  Jean  Fuikdel  {Comjit.  rend.,  1902,  135, 
10G3  — 106-4). — Seedlings  germinated  in  the  dark  and  then  expo.sed 
to  light  in  air  at  about  one-fifth  the  normal  pressure,  remain  etiohxted 
and  show  practically  no  formation  of  chlorophyll.  If,  however,  they 
are  placed  in  oxygen  at  the  same  pressure,  the  production  of  chloro- 
phyll takes  place  with  practically  the  same  rapidity  as  under  normal 
conditions.  The  relative  pressure  of  the  oxygen  smrounding  the 
plants  has  great  induence  on  the  formation  of  chlorophyll,  but  the 
total  pressure  has  no  recognisable  effect.  Exj^eriments  were  alt^o 
made  with  seedlings  in  atmospheres  containing  at  least  the  normal 
amount  of  carbon  dioxide,  but  an  insutlicient  quantity  of  oxygen ; 
in  these  conditions  very  little  chlorophyll  was  formed.         C.  H.  13. 

Acids  of  the  Fat  of  the  California  Bay  Tree.  John  M. 
SxiLLMANand  E.  C.  O'Neill  {Ainer.'Chem.  J.,  1902,  28,  327).— From 
the  seeds  of  the  Umbellularia  Calif ornica,  the  authors  had  previously 
obtained  a  substance  which  they  regarded  as  a  homogeneous  acid, 
CjjH.,oO„  (Abstr.,  1882,  1185);  this  has  now  been  found  to  be  a 
mixture  of  acids,  of  which  lauric  acid  is  one.  A.  McK. 

Oil  from  Water-Melon  Seeds.  Miss  S.  Woinahowskaja  and 
Miss  S.  Naumova  (/.  Russ.  Phys.  Chem.  Soc,  1902,  34,  695—697).— 
On  extracting  water-melon  seeds  with  light  petroleum,  they  yield  21-4 
per  cent,  of  a  slow  drying  oil,  which  solidities  at  -20°  and  has  the 
sp.  gr,  0-925  at  15°.  The  following  constants  have  been  determined  : 
Hehner  number,  96'1  ;  Kottstorfer  number,  198;  Reichert  number, 
04;  Hiibl  number,  111*5;  free  acid,  0'4 ;  acetyl  number,  4-7; 
Maumenc's  test,  50'4°;  Livache's  test,  2'7  per  cent.  The  constants 
for  similar  oils  are  given  for  comparison,  T,  H.  P, 

Active  Principle  contained  m  the  Seeds  of  Dregearubicunda. 
W,  Kaustex  (Chem.  Centr.,  1902,  li,  1514  ;  from  Ber.  Deutsch.  Fharm. 
G'es.,  12,  245  —  250). — From  the  seeds  of  Dregea  ruhlcunda  collected 
by  Bus?e  in  Ugogo  about  2 '5  per  cent,  of  a  glucoside  which  does  not 
appear  to  be  identical  with  strophanthin  has  been  isolated  by  Thorns' 
method  (Abstr.,  1898,  i,  328).  The  glucoside,  which  probably  has  the 
composition  CjgH^jjOjQ  or  CgjjHggO^.j,  is  an  amorphous,  slightly  greenish- 
yellow  powder,  has  at  first  a  burning,  bitter  taste  which  soon  becomes 
nauseous,  is  hygroscopic  but  not  deliquescent,  and  on  exposure  to  air 
gradually  turns  lemon-yellow.  It  melts  at  85°,  or  after  dehydration 
over  sulphuric  acid  at  107°,  is  readily  soluble  in  water,  alcohol, 
benzene,  chloroform,  or  glacial  acetic  acid,  and  does  not  reduce  Fehling's 
solution  even  on  waiming.  The  glucoside  is  completely  decomposed 
by  a  2  per  cent,  .solution  of  sulphuric  acid  at  60°,  and  has  a  physio- 
logical action  .similar  to  that  ot  strophanthin  ;  the  latter  is,  however, 
about  five  times  as  i  oisonous  as  the  former. 

The  seeds  do  not  contain  alkaloids  or  trigonelline.  A  small  quantity 
of  a  ha.se  was  isolated  from  the  fiuit  skins  but  no  glucoside  was 
detected.  E.  W.  W. 
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Occurrence  of  Strophanthin,  Choline,  and  Trigonelline  in 
Strophanthus  hispidus.  W.  Karsten  {Chem.  Centr.,  1902,  ii, 
1514;  from  Ber.  Deutsch.  Pharm.  Ges.,  12,  241— 245).— The  fresh 
roots  of  Strophanthus  hispidus  from  Togo  were  found  to  contain,  not 
only  0"6 — 0*7  per  cent,  of  strophanthin,  but  also  1  per  cent,  of 
trigonelline,  and  a  certain  amount  of  choline.  These  substances. were 
isolated  by  Thorns'  method  (Abstr.,  1898,  i,  328).  The  pi'operties  of  the 
strophanthin  thus  obtained  and  of  the  strophanthidin  prepared  from  it 
were  identical  with  those  of  the  compounds  described  by  Thorns  {loc.  cit.  ; 
compare  also  Feist,  Abstr.,  1898,  i,  329),  but  the  carbohydrate  obtained 
by  the  decomposition  of  strophanthin  by  dilute  hydrochloric  acid  is 
probably  rhamnose  ;  it  crystallises  in  plates  and  melts  at  106°. 

E.  W.  W. 

Vegetation  of  Odoriferous  Plants.  Eugene  Charabot  and 
Alexandre  Hebert  {Ann.  Agron.,  1902,  28,  595 — 616.  Compare 
Abstr.,  1901,  ii,  67;  1902,  ii,  99,  246,  and  523).— The  plant  selected 
for  investigation  was  Mentha  piperita.  The  composition  of  the  essence 
varies  according  to  conditions  of  climate,  cultivation,  <fec.,  but  the 
following  substances  are  always  present :  ^pinene,  cadinene,  eucalyptol 
and  menthol,  acetaldehyde  and  valeraldehyde,  menthone,  a  lactone 
CjQHjfjOg,  and  acetic  and  valeric  acids ;  menthyl  acetate  and  valerate 
are  also  present. 

Addition  of  sodium  chloride  and  nitrate  to  the  soil  increases  the 
percentage  amount  of  organic  matter  in  the  plant  and  is  also  favour- 
able to  etherification.  Sodium  chloride  hinders  the  formation  of 
menthone,  whilst  sodium  nitrate  is  favourable  to  the  essence. 

N.  H.  J.  M. 

Chemical  Investigations  on  Cocoa-Nuts  and  Remarks  on 
the  Changes  during  Germination.  J.  E.  Kirkavood  and  William 
J.  Gies  {Chem.  Centr.,  1902,  ii,  1365;  from  Bull.  Torrey  Bot.  Club, 
29,  321—352.  Compare  Abstr.,  1901,  ii,  267).— The  endosperm  of 
cocoa-nuts  contains  :  oil,  37*29  ;  crude  fibre,  3*39  ;  and  nitrogen,  0"74 
per  cent.  The  proteids  of  the  endosperm  consist  almost  exclusively  of 
globulin  and  albumoses,  only  traces  of  albumin  and  nuclein  being 
present.  The  globulin,  as  separated,  always  contains  some  poly- 
saccharide, which  has  to  be  removed  by  means  of  diastase.  The 
purified  substance  contains  18"2  per  cent,  of  nitrogen  and  has  the 
properties  of  edestin.  N.  H.  J.  M. 

Cocoa-Seed  Shells  (Preparation  of  Theobromine.  Xanthine 
Derivatives.  Method  of  Detection  of  the  Shells).  J.  Dekker 
(Chem.  Centr.,  1902,  ii,  1217—1218;  horn  Schweiz.  JVoch.  Pharm.,  4:0, 
436 — 439,  441 — 444,  451 — 454). — A  sample  of  commercial  cocoa-seed 
shells  was  found  to  contain  0"9  per  cent,  of  cotyledon  residues.  The 
unroasted  shells  contained  3*6  per  cent,  of  fat,  5*7  ash,  2*24  nitrogen, 
019  theobromine-nitrogen,  2*05  proteid-nitrogen  =  12-8  albumin,  whilst 
the  roasted  shells  contained  3*8 — 4'0  fat,  7*8 — 81  ash,  1*82  nitrogen, 
1"63  proteid-nitrogen  =  10'2  albumin.  Theobromine  dissolves  in  1800 
parts  of  water  at  15°,  in  3570  of  absolute  alcohol,  3845  of  chloroform. 
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25,000  of  ether,  3845  of  ethyl  acetate,  100,000  of  henzene,  1250  of 
amyl  alcoliol,  50,000  of  a  10  per  cent,  solution  of  fat  in  light  petroleum, 
137  of  a  10  per  cent,  solution  of  ammonia,  and  in  132  of  an  18  per  cent, 
solution  of  ammonin.  It  is  insoluble  in  light  petroleum,  but  dissolves 
in  100  parts  of  boiling  cliloroform,  and  is  decomposed  by  lime-water. 
0'58  per  cent,  of  tlieobromiue  may  be  obtained  from  the  shells  by 
treating  with  m:»gnesia,  boiling  with  water,  evaporating  the  filtrate, 
and  boiling  the  residue  with  chloroform.  A  small  quantity  of  caffeine 
is  also  present,  but  adenine  and  theophylline  could  not  be  detected. 

Adulteration  of  cocoa  powder  by  the  addition  of  seed  shells  may  be 
detected  by  estimating  the  percentage  of  pentosans ;  cocoa  kernels 
contain  217 — 2'4:1  per  cent.,  the  shells  818 — 9'63,  and  pure  Dutch 
cocoa  2'56.  The  pentosans  cannot  be  extracted  from  the  shells  by 
water.  Methylpentosan  was  found  in  the  shells  but  not  in  the 
kernels.  ■•  E.  W.  W. 

Composition  of  the  Skins  of  Olives  and  a  New  Compound 
contained  in  them.  Edoardo  Pkano  {Chem.  Centr.,  1902,  ii,  1365  ; 
from  Staz.  sperim.  agrar.  ital.,  35,  660 — 664). — In  the  original  paper, 
the  composition  of  olive-skins  is  given.  In  order  to  extract  the  fat, 
carbon  disulphide  is  used  and  not  ether,  as  the  latter  also  dissolves  a 
substance  contained  in  the  epicarp  of  the  fruit.  The  latter  compound 
may  be  isolated  by  extracting  the  fat  and  then  treating  with  methyl 
alcohol  ;  it  forms  a  white  powder,  is  not  of  a  waxy  nature,  melts  at 
250°,  is  a  weak  acid,  and  is  soluble  in  alcohol,  ether,  or  acetone,  but 
insoluble  in  water,  light  petroleum,  chloroform,  or  carbon  disulphide. 

E.  W.  W. 

Action  of  Uranium  on  Plants.  Oscar  Loew  {Bui.  Coll.  Agric. 
Tokyo  Imp.  Univ.,  1902,  5,  173— 175).— Dilute  solutions  (O-Ql  per  cent.) 
of  uranium  nitrate  increased  the  yields  of  peas  and  oats,  stimulating 
the  production  both  of  straw  and  seed.  Solutions  containing  as  much 
as  0  2  per  cent,  of  the  salt  poisoned  young  pea  plants  in  three  days, 

N.  H.  J.  M. 

Action  of  Sodium  Fluoride  on  Plant  Life.  Keijiro  Aso  {Bui. 
Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  187 — 195). — Solutions  containing 
0"05  per  cent,  of  sodium  fluoride  were  found  to  have  a  more  or  less 
injurious  effect  on  the  germinating  power  of  seeds.  Further  experi- 
ments with  shoots  of  barley,  wheat,  and  rice  showed  that,  in  the  case  of 
barley  and  rice,  growth  was  stimulated  by  solutions  containing  0-001 
per  cent,  of  sodium  fluoride ;  wheat  was  injured  by  solutions  of  this 
quantity  of  sodium  fluoride. 

Peas  grown  in  soil  (2 — 3  kilos.)  were  stimulated  by  small  amounts 
(0-001  gram)  of  sodium  fluoride.  N.  H.  J.  M. 

Action  of  Highly  Diluted  Potassium  Iodide  on  Plants. 
S.  Slzuki  {Bui.  Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  199—201. 
Compare  Dirks,  Juhrenh.  Agrik.-chem.,  1868,  289  ;  Bourcet,  Compt, 
rend.,  1899,  129;  and  Voelcker,  Abstr.,  1901,  ii,  269).— Potassium 
iodide  (0006  gram  in  2 — 3  kilos,  of  soil)  increased  the  growth  of 
peas  both  as  regards  straw  and  seed.  N.  H.  J.  M. 


174  ABSTRACTS    OF   CHEMICAL    PAPERS. 

Poisonous  Action  of  Potassium  Ferrocyanide  on  Plants. 
S.  Suzuki  {B^d.  Coll.  Agrk.  Tokyo  Imp.  Univ.,  1902,  5,  203—205). 
— Fotassiiim  ferrocyanide,  in  solutions  containing  as  little  as  0001 
per  thousand,  gradually  destroyed  barley  plants.  N.  H.  J.  M. 


The  Amount  of  Hydrogen  Cyanide  in  Cigar  Smoke. 
Josef  Habermann  {Zeit.  physiol.  Chem..,  1902,  37,  1 — 17.  Compare 
Abstr.,  1901,  ii,  680). — The  smoke  obtained  when  different  sorts  of 
cigars  are  subjected  to  intermittent  burning  has  been  tested,  both 
qualitatively  and  quantitatively,  for  hydrogen  cyanide.  In  practically 
all  cases,  the  acid  was  present,  but  the  amounts  varied  considerably. 
In  each  experiment,  some  six  to  ten  cigars  were  burnt  and  the  products 
passed  through  four  absorption  ves-els  containing  alcoholic  potash.  In 
the  quantitative  experiments,  this  solution  was  distilled  in  steam,  when 
all  the  hydrogen  cyanide  was  found  in  the  distillate ;  the  acid  was 
removed  from  the  distillate  by  five  or  six  extractions  with  ether,  and 
finally  absorbed  in  a  5  per  cent,  aqueous  potash  solution  by  shaking 
the  ethereal  solution  three  to  four  times  with  10 — 20  c.c,  of  the  alkali. 
The  cyanide  was  ultimately  converted  into  Prussian  blue  and  weighed 
as  such,  special  precautions  being  taken  in  the  weighing. 

No  cyanide  could  be  detected  in  the  cigar  ash.  The  amounts 
of  acid  formed  from  different  brands  of  cigar  do  not  correspond 
in  the  least  with  the  amounts  of  nicotine  present ;  the  hydrogen 
cyanide  is  therefore  probably  derived  from  proteid  substances. 

It  is  shown  that  neither  the  free  acid  nor  cyanide  are  present  in  the 
cigars  before  burning. 

The  numbers  obtained  per  100  grams  of  burnt  cigar  are  :  maximum 
00174,  minimum  00038,  mean  0-0098  gram  of  hydrogen  cyanide. 
These  numbers  are  considerably  lower  than  those  obtained  by  Vogel 
{Ding.  Journ.,  1858,  148,  231)  and  Kissling  {ibid.,  1882,  244,  240). 

J.  J.  S. 


Potassium  Manuring  of  Barley  and  Replacement  of 
Potassium  by  Sodium.  P.  Doll  [Landio.  Versnchs-Stat.,  1902,  57, 
471 — 476). — Potassium  and  sodium  chlorides  give  batter  results  than 
the  sulphates,  owing,  probably,  to  the  greater  diffusibility  of  potassium 
chloride  and  to  the  potassium  of  the  soil  being  i-endered  soluble  by  the 
sodium  chloride.  The  results  obtained  with  sodium  were  only  slightly 
less  satisfactory  than  those  obtained  with  potassium  ;  the  best  results 
were  obtained  when  both  were  employed  simultaneously. 

The  experiments  were  made  in  pots,  a  very  sandy  soil  being  em- 
ployed. N.  H.  J.  M. 


Manurial  Experiments  on  Rye  -with  different  Forms  of 
Nitrogen.  II.  Clausen  {Bied.  Centr.,  1902,  31,  799—801;  from 
J.  Landto.,49,  365,  and  III.  landw.  Zeit.,  1902,  No.  14). — Ammonium 
sulphate  increased  the  yield  of  oats  (both  grain  and  straw)  much  more 
than  sodium  nitrate.      Both  manures  lengthen  the  lower  portion  of  the 
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stems,  sodium  nitrate  having  much  greater  effect  than  ammoni>im 
sulphate.  The  crop  manured  with  ammonium  8ul[)hate  is  therefore 
less  liable  to  bo  laid,  notwithstanding  the  greater  yield. 

Comparing  the  results  obtained  in  two  seasons,  it  would  seem  that 
sodium  nitrate  gives  better  results  than  ammonium  sulphate  in  dry 
seasons,  whilst  in  wet  seasons  ammonium  sulphate  is  preferable. 

N.  H.  J.  M. 

Poppy  and  Poppy-seed  Cake.  F.  Mach  (Landw.  Versuchs-Stat., 
1902,  57,  419— 459).— Three  samples  of  poppy-seed  (1,  East  Indian, 
2,  Levant,  and  3,  Turkish),  freed  from  impurities,  were  found  to  have 
tlie  following  percentage  composition  : 


Indi- 

Amines 

Crude 

gestible 

and 

jiro- 

Pro- 

pro- 

amide's, 

Crude 

Crude 

Pent- 

X-Free 

Pure 

teid. 

teid. 

teids. 

&c. 

fat. 

fibre. 

osans. 

extract. 

ash. 

22-68 

21-60 

2-58 

1-08 

48-02 

5-18 

3-44 

9-81 

600 

20-28 

18-42 

2-39 

1-86 

50-65 

5-38 

3-05 

10-58 

5-56 

20-35 

18-88 

2-06 

1-47 

51-40 

5-64 

3-20 

9-50 

5-59 

K,0. 

NajO. 

CaO. 

1. 

10-85 

0-7 

34-9 

2. 

12-25 

0-8 

33-8 

3. 

11-8 

0-9 

32-0 

SO3. 

SiO... 

3-75 

l-3'5 

3-75 

1-7 

3-3 

1-05 

Water. 

1.  4-50 

2.  4-28 

3.  3-87 

The  seeds  also  contain  oxalic  acid  (1  62  per  cent,  in  the  Indian 
seeds)  and  lecithin  (OQl  per  cent,  in  Indian  seeds).  The  ash  constitu- 
ents (per  cent,  in  pure  ash)  were  as  follows  : 

MgO.  FeoOg  +  AlA-  PsOs- 

9-05  '  2-65  32-1 

8-65  1-8  33-65 

8-85  1-9  35-05 

The  physical  and  chemical  con.stants  obtained  with  the  oil  showed 
very  little  variation  in  the  different  seeds. 

Analyses  were  made  of  four  samples  of  poppy-seed  cake.  It  was 
shown  that  Indian  cake  is  free  from  opium  or  contains  only  traces  too 
slight  to  be  injurious.  N.  H.  J,  M. 

Potatoes.  Emile  Bkeal  {Ann.  Agron.,  1902,  28,  545 — 576). — 
When  potatoes  are  kept  through  the  winter,  carbon  dioxide  and 
ammonia  are  liberated.  Chloroform  vapour  checks  the  liberation  of 
carbon  dioxide,  and  when  the  action  is  prolonged  the  tuber  dies  and  a 
nitrogenous  liquid  is  produced.  Exposure  to  cold  retards  the  respira- 
tion of  the  tubers  and  causes  the  accumulation  of  a  reducing  sugar. 

The  organic  nitrogen  of  potatoes  is  present  partly  in  an  insoluble 
form,  and  partly  as  albumin  which  coagulates  at  70°,  and  partly  as 
solanine.  The  tubers  contain  both  nitric  acid  and  ammonia ;  the 
nitric  acid  disappears  when  an  ammonium  salt  is  introduced. 
Potatoes  produce  shoots  spontaneously  in  the  spring,  but  require 
water  to  form  roots.  The  green  substance  of  the  shoots  rapidly 
absorbs  starch,  and  the  roots  of  the  shoots  absorb  ammonia,  nitrates, 
and  liumic  acid.  The  separated  shoots  can  be  made  to  grow  when 
supiilifd  with  suitable  mineral  food  and  potassium  humate.  Koots 
living  in  water  absorb  ammonium  salts,  but  only  in  absence  of  nitrates. 

K.  H.  J.M. 
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Chemical-Geological  Investigations  on  Absorption  by  De- 
composed Rocks.  Max  Dittrich  {Bied.  Centr.,  1902,  31,  793  —  796  ; 
from  Mitt.  G.  Bad.  Geol.  Landes-Av/nahne,  4). — Analyses  of 
weathered  hornblende  granite  showed  that  considerable  amounts  of 
sodium,  calcium,  and  magnesium  had  been  withdrawn,  and  that  a 
deposition  of  potassium  had  taken  place.  The  potassium  was  nearly 
all  insoluble  in  water  and  dilute  acids. 

In  order  to  ascertain  the  effect  of  solutions  of  salts,  the  granite  (25 
grams)  was  subjected  to  the  action  of  chlorides  and  sulphates  of  alkalis 
and  alkaline  earths  (100  c.c.)  for  two  days  at  the  ordinary  tempera- 
ture. Sodium  chloride  (iV/10)  dissolved  a  good  deal  of  calcium  and 
magnesium,  a  corresponding  amount  of  sodium  being  absorbed  by  the 
granite ;  only  traces  of  potassium  dissolved.  Potassium  chloride 
(i\710)  dissolved  about  the  same  amount  of  magnesium  and  about 
twice  as  much  calcium  as  sodium  chloride  ;  a  considerable  amount  of 
potassium  was  withdrawn  from  the  solution.  The  potassium  taken  up 
by  the  granite  was  not  completely  dissolved  by  dilute  acetic  acid. 
Ammonium  chloride  gave  similar  results,  the  ammonia  being  retained 
by  the  granite.  Calcium  and  magnesium  chlorides  had  very  little 
effect.  Potassium  carbonate  dissolved  neither  calcium  nor  magnesium, 
but  more  than  a  third  of  the  potassium  and  a  corresponding  amount 
of  carbon  dioxide  were  absorbed. 

The  absorption  of  potassium  is  probably  due  to  the  presence  of 
calcium  and  magnesium  aluminates.  Kaolin  does  not  absorb  potassium, 
as  frequently  supposed.  N.  H.  J.  M. 

Vegetation  Experiments  with  Marsh  Soil.  Bruno  Tacke  {Bied. 
Centr.,  1902,31,  801—804;  from  Mitt.  Deut.  Landw.-Ges.,  1902,  St. 
18,  19). — The  experiments  were  made  in  zinc  boxes  holding  17  kilos, 
of  soil.  Two  soils  were  employed,  the  one  containing  38,  the  other 
26  6,  per  cent,  of  clay,  the  rest  being  in  both  cases  mostly  fine  sand. 
The  dry  soils  contained  :  KgO,  0-64  and  0-59  ;  CaO,  085  and  0-57  ; 
MgO,  1-17  and  1-02;  FogOg,  13-74  and  11-73;  PgO,,  0-15  and  0-60; 
SO3,  009  and  0-07  ;  N,  0-26  and  0-30  per  cent,  respectively.  Applica- 
tions of  lime  and  nitrogen  increased  the  yield  of  grass.  Potassium 
had  very  little  effect,  whilst  phosphoric  acid  had  a  considerable  effect 
on  the  first  soil,  but  not  on  the  second. 

Further  experiments  are  described  which  were  made  to  ascertain  the 
effect  of  drying  (by  exposure  to  air)  on  the  solubility  of  the  phosphoric 
acid  and  potash.  It  was  found  that  drying  increased  the  solubility  in 
dilute  solvents,  the  increase  being  greater  when  1  per  cent,  citric  acid 
was  employed  than  with  1  per  cent,  hydrochloric  acid. 

N.  H.  J.  M. 

Have  Phosphatic  and  Potassium  Manures  a  Direct  Action 
on  Cultivated  Plants?  Corrado  Lumia  (Chem.  Centr.,  1902,  ii, 
1338 — 1339  ;  from  Staz.  sper.  agrar.  ital.,  35,  525 — 549). — From 
the  results  of  experiments  described  in  the  original  papex-,  the  conclu- 
sion is  drawn  that  mineral  manures  (potassium,  calcium,  magnesium, 
and  phosphorus,  ifec.)  act  directly  on  the  soil  microbes,  but  only  indi- 
rectly on  plants,   their  chief  role  being  to   promote   the   growth   and 
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activity  of  nitrifying  bacteria  and  of  microbes  which  assimilate  free 
nitrogen.  N.  H,  J.  M. 

Manurial  Experiments  with  Damara  and  Peruvian  Guano. 
E.  ScHUEiBER  {Bied.  Centr.,  1902,  31,  798—71)9  3  from  Hecherches  sur 
hi  valeur  agricole  du  Damara  guano  et  du  Phospho-giiano  de  Ferori). — The 
mauurial  constituents  of  Damara  guano  were  found  to  be  as  follows  : 


Nitrogen. 
Total.        as  NHj. 

Total.          Soluble. 

K„0. 

7-0             5-0 

15-0             6-5 

3  2 

The  results  of  pot  experiments  with  oats  showed  that  the  manure 
is  very  suitable  both  for  light  and  heavy  soils.  Peruvian  guano  gave 
good  results  when  applied  to  light  soil,  but  not  with  loam. 

N.  H.  J.  M. 

Experiments  on  the  Treatment  of  Farmyard  Manure  with 
Lime.  Otto  Keitmair  (C'/iem.  Centr.,  1902,  ii,  1339  ;  from  Zeit. 
Landw.-Versuchsives.  Oesteri'.,  5,  1107 — 1140). — Application  of  calcium 
carbonate  to  farmyard  manure  was  without  material  effect,  and  the 
conclusion  is  drawn  that  calcium  carbonate  is  not  to  be  recommended 
as  a  preservative  when  the  dung  is  mixed  with  straw  (without 
special  addition  of  liquid  manure)  and  contains  about  75  per  cent,  of 
water.  N.  H.  J.  M. 


Analytical   Chemistry. 


Spectroscopic  Detection  of  Small  Quantities  of  Chlorine, 
Bromine,  and  Iodine.  Jovan  P.  Panaotovic  {Chem.  Centr.,  1902,  ii, 
134:2  ;  from  Bui.  Soc.  Sci.,  11,  390 — 432). — Lecoq  de  Boisbaudran's 
barium  process  is  recommended  for  the  spectroscopical  detection  of 
bromine  and  chlorine.  When  all  three  halogens  are  present, 
Mitscherlich's  process  gives  satisfactory  results.  The  solution  is 
precipitated  with  silver  nitrate  ;  if  the  chlorine  largely  predominates, 
a  small  quantity  of  silver  will  suflBce.  The  precipitate  is  dried  and 
mixed  with  twice  its  weight  of  copper  oxide,  and  heated  in  a  current 
of  hydrogen.  The  hydrogen  flame  will  show  in  succession  the  spectra 
of  the  copper  chloride,  copper  bromide,  and  copper  iodide. 

L.  DE  K. 

Simple  Qualitative  Test  for  Bromides  and  Iodides,  and  a  Test 
for  Hydrogen  Carbonates.  F.  Mollwo  Peukin  (/.  aS'oc.  C/tem.  Ind., 
190_',  21,  1375  —  137G). — About  2  c.c.  of  chloroform  are  added  to  the 
solution  to  be  tested,  and  then,  drop  by  drop,  a  solution  of  calcium  or 
sodium     hypochlorite.       If    iodine    is    present,   it    is    liberated    and 
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imparts  its  characteristic  colour  to  the  chloroform.  On  adding  excess 
of  hypochlorite,  the  solution  becomes  colourless.  A  few  drops  of 
acetic  acid  are  then  added,  when  bromine  is  liberated  from  any 
bromides  present. 

Carbon  dioxide  and  hydrogen  carbonates  liberate  hypochlorous  acid 
from  solutions  of  hypochlorites.  On  adding  a  solution  of  the  substance 
to  be  tested  to  a  mixed  solution  of  potassium  bromide  and  bleaching 
powder,  bromine  is  at  once  liberated  should  the  substance  be  a 
hydrogen  carbonate,  and  may  be  dissolved  by  shaking  with  2  c.c. 
of  chloroform.     Normal  carbonates  have  no  action.  W.  P.  S. 

Estimation  of  Bromic  Acid  by  the  Direct  Action  of 
Arsenious  Acid.  Frank  A.  Gooch  and  J.  C.  Blake  {Amer.  J.  Sci., 
1902,  [iv],  14,  285 — 292). — Bromic  acid  is  quantitatively  reduced  by 
arsenious  acid,  the  equation  for  the  reaction  being 

3H3  AsOg  +  HBrOg  =  SHgAsO^  +  HBr. 
In  testing  the  accuracy  of  the  method,  definite  amounts  of  arsenious 
oxide  dissolved  in  potassium  hydrogen  carbonate  were  mixed  with 
measured  quantities  of  potassium  bromate  solution,  and  acidified  with 
sulphuric  acid.  After  being  kept  either  at  the  ordinary  temperature, 
on  the  steam-bath,  or  at  the  boiling  temperature,  potassium  hydrogen 
carbonate  was  added  and  the  residual  arsenious  oxide  titrated  with 
iodine  solution.  The  conditions  of  acidity,  excess  of  arsenious  oxide, 
dilution,  time  of  action,  and  temperature  were  varied  within  wide 
limits  without  affecting  the  accuracy  of  the  results.  Further  experi- 
ments were  made  on  the  reduction  of  bromate  solutions  by  acidified 
potassium  iodide,  the  liberated  iodine  being  titrated  with  standard- 
ised sodium  thiosulphate  solution.  It  was  found  that  the  reaction 
requii-ed  at  least  30  minutes  for  completion,  the  amount  of  potassium 
iodide  used  being  four  times  the  calculated  requirement.  Variation  of 
other  conditions  had  no  effect.  All  the  samples  of  potassium  bromate 
employed  were  found  to  contain  small  quantities  of  chlorate. 

W.  P.  S. 

Detection  of  Fluorine  in  Wine.  Francesco  Tusini  [Chem. 
Centr.,  1902,  ii,  1390  ;  h^om.  Staz.  sperim.  agrar.  iiccl.,  35,654—659). 
— 100  c.c.  of  wine  are  rendered  alkaline  with  ammonia,  excess  of 
calcium  chloride  is  added,  and  the  whole  is  heated  nearly  to  boiling. 
When  cold,  the  precipitate  is  collected,  washed  with  water,  and  then 
transferred  to  an  Erlenmeyer  flask  by  means  of  a  very  little  water. 
A  little  sulphuric  acid  is  now  added,  the  liquid  is  heated  nearly  to 
boiling,  and  the  vapours  are  tested  with  test  paper  prepared  as 
follows  :  200  grams  of  Pernambuca  wood  are  soaked  for  ten  days  in 
300  c.c.  of  cold  water,  and  strips  of  paper  are  soaked  in  the  solution 
and  carefully  dried  ;  they  should  be  preserved  in  the  dark.  If  the 
paper  turns  yellow  when  exposed  to  the  vapours,  hydrofluoric  acid  is 
present.  L.  de  K. 

Hartleb's  Method  for  the  Estimation  of  Sulphates  in  Drinking 
Water.  Giacomo  Kossi  {Chem.  Centr.,  1902,  ii,  1272  ;  from  Staz. 
sjjerim.  agrar.  ital.,  35,  578 — 580). — This  method  (Abstr.,  1901,  ii,  627) 
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was  only  t'ouud   to  <jive  trustworthy  results  when  the  quantities  of 
sulphuric  acid  dealt  with  were  extremely  small.  W.  P.  S. 

Estimation    of    Sulphurous   Acid    by  means   of   Standard 
Iodine  Solution.     Akmand   Berg  (IJuU.  Soc.  chini.,    1902,  27,  (iii), 
1077 — 1083). — The  low  results  obtained  when  solutions  containing 
more  than    004  per  cent,  of  sulphurous  acid  are  titrated  with  iodine 
are   shown   to   be  due   to   oxidation   occurring  daring    the  titration 
(compare  Volhard,  Abstr.,  1888,  192).     This  source  of  error  is  avoided 
by    titrating    in    a    three-necked    bottle  ;     two    of    the    necks    carry 
burettes  containing,  respectively,   the  liquid  to   be  titrated  and  the 
standard  iodine  solution  ;  the  third  neck  is  fitted  with  two  glass  tubes 
arranged  for  the  passage  of  carbon  dioxide  or  recently  boiled  water  as 
required.     The  air  in  the  bottle  is  first  displaced  by  carbon  dioxide, 
and  a  certain  volume  of  the  sulphurous  acid  solution  allowed  to  flow 
in  ;    to  this,  iodine  solution  in  slight  excess  is  added,  and  any  traces  of 
sulphur  dioxide  washed  out  of  the  tubes  by  a  current  of  boiled  water  ; 
the  titration  is  then  repeated  in  the  opposite  order,  and  in  both  ca.ses 
the  excess  of  iodine  is  determined  with  thiosulphate  solution.     More 
accurate  results  are  secured   by  enclosing  a  determinate  quantity  of 
the  sulphurous  acid  solution  in  a  tube  closed  at  one  end  by  caoutchouc 
tubing   and  a  spring    clip,  and  drawn  out  at  the  other  to  a  fragile 
point  ;  the  latter  is  broken,  the  air  of  the  flask  having  been  previously 
replaced  by  carbon  dioxide,  and  a  current  of  the  same  gas  is  employed 
to  project  the  contents   of    the  tube  into  a  slight  excess  of  iodine 
solution.  T.  A.  H. 

A  New  Form  of  Kjeldahl  Apparatus.  Vogtherr  (Zeit.  offend. 
Cliem.,  1902,8,  444  —  446). — The  boiling  with  sulphuric  acid  is  carried 
out  in  a  flask  which  is  closed  by  a  hollow  glass  stopper,  a  tube  from 
the  top  of  the  latter  dipping  into  a  solution  of  sodium  hydroxide 
contained  in  a  second  flask,  a  bulb  on  the  tube  being  provided  to 
prevent  the  sodium  hydroxide  sucking  back  into  the  acid  flask. 
When  decomposition  is  completed,  the  sodium  hydroxide  is  replaced 
by  standard  acid  solution,  and  the  distillation  of  the  ammonia 
proceeded  with,  after  rendering  the  contents  of  the  decomposition 
flask  alkaline.  W.  P.  S. 

Apparatus  for  the  Estimation  Of  Nitrogen.  Ch.  Porcher  and 
M.  BuisAC  {Bull.  Soc.  chim.,  1902,  27,  iii,  1128— 1130).— The 
apparatus  consists  of  two  parts  •  in  one,  the  decomposition  of  ammonium 
salts  by  sodium  hypobromite  takes  place,  the  evolved  nitrogen  being 
measured  in  the  other  pait,  which  is  a  simple  nitrometer.  The 
ammonium  salt  is  placed  in  a  flask  closed  by  a  glass  stopper  through 
which  pass  two  tubes.  One  of  these  tubes  widens  out  just  above  the 
stopper  into  a  cylindrical  bulb,  the  latter  being  provided  with  a  tap- 
funnel  at  its  upper  end.  A  tap  is  also  placed  on  the  tube  between 
the  flask  and  the  bulb.  The  second  tube  passes  through  the  bulb, 
aiid,  on  leaving  the  latter,  is  connected  by  an  indiarubber  tube  to  the 
nitrometer.  The  bulb  is  partly  filled,  by  means  of  the  funnel,  witli 
a  solution  of  sodium  hypobromite,  and,  after  adjusting  the  level  of 
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the  nitrometer  and  the  temperature  of  the  flask  and  bulb  by  placing 
them  in  a  cylinder  containing  cold  water,  the  hypobromite  is  allowed 
to  run  into  the  flask.  Equilibrium  of  pressui-e  in  the  bulb  and  flask 
is  attained  by  a  small  opening  in  the  delivery  tube  just  above  the 
surface  of  the  solution  in  the  bulb.  The  apparatus  is  also  useful  for 
estimating  carbon  dioxide  in  carbonates.  W.  P.  S. 


Estimation  of  Ammonia  in  Urine.  Philip  Shaffer  (Amer.  J. 
Physiol.,  1903,  8,  330 — 334). — The  Schlcesing  method  is  untrustworthy. 
Most  other  methods  are  too  difficult  for  clinical  work,  although  some 
will  give  correct  results.  Folin's  second  method  gives  accurate  results  ; 
this  consists  in  driving  a  current  of  air  through  the  urine  (to  which 
sodium  carbonate  and  sodium  chloride  have  been  added)  into  decinorraal 
acid.  Another  method  described  in  this  paper  is  a  modification  of 
Boussingault's  vacuum  distillation  method,  and  this  also  is  trustworthy. 

W.  D.  H. 


Estimation  of  the  Nitroso-group.  Egbert  Clauser  and  G. 
Schweitzer  {Ber.,  1902,  35,  4280—4284.  Compare  Abstr.,  1901,  ii, 
422). — The  limitations  of  the  method  of  estimating  the  nitroso-group, 
previously  described  (loc.  cit.),  have  been  investigated.  It  has  been 
found  that  those  nitroso-derivatives  which  can  be  represented  by  the 
expression  CR^*C(N0)!CR2  readily  evolve  their  nitrogen  and  can  be 
estimated ;  thus  in  the  case  of  diphenylnitrosoamine,  which  possibly 
is  represented  by  the  formula  NPhiC^-H^INOH,  the  nitroso-group  can 
be  estimated.  The  same  holds  for  nitrosoantipyrine,  where  a  similar 
linking  exists. 

An  improved  type  of  apparatus  is  described.  K.  J.  P.  0. 


Estimation  of  Phosphoric  Acid  by  means  of  Ammonium 
Phosphomolybdate.  Gregory  Paul  Baxter  {Amer.  Chem.  J.,  1902, 
28,  298 — 315). — The  conditions  most  favourable  for  accurate  analysis 
are  as  follows  :  The  phosphate  solution,  containing  about  0"1  gram  of 
phosphoric  anhydride  in  50  c.c.  is  poured,  with  vigorous  stirring,  into 
a  quantity  of  the  usual  molybdic  acid  solution  at  least  50  c.c.  in  excess 
of  the  amount  theoretically  necessary  to  completely  precipitate  the 
phosphoric  acid.  After  remaining  16  hours,  the  precipitate  is  washed 
with  a  10  per  cent,  solution  of  ammonium  nitrate,  transferred  to  a 
Gooch  crucible  and  heated  at  300°  for  at  least  2  hours.  The 
precipitate  has  the  formula  (NH^).^P04,12Mo03.  It  occludes  ammon- 
ium molybdate  at  the  moment  of  precipitation,  and  later  absorbs  more 
of  this  salt.  This  occluded  ammonium  molybdate  loses  its  ammonia  at 
290°,  so  that  the  excess  in  weight  of  the  precipitate  is  due  to  molyb- 
denum trioxide.  Under  definite  conditions  the  occlusion  has  a  constant 
value.  An  excess  of  50  c.c.  to  70  c.c.  of  molybdic  acid  solution  gives  a 
precipitate  containing  3*742  per  cent,  of  phosphoric  anhydride  ;  with 
an  excess  of  160  c.c.  the  percentage  is  3"728.  The  addition  of  ammonium 
nitrate  hastens  the  precipitation.  W.  P.  S. 
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New  Method  of  estimating  Phosphoric  Acid  and  Magnesia 
with  Molybdate.  E.  IIieglkh  {Zeit.  aiml.  Chein.,  1902,  41,  675 — 
686). — The  yellow  ammonium  phosphomolybdate  precipitate  is  washed 
with  ammonium  nitrate  to  remove  all  excess  of  molybdic  acid,  then 
dissolved  in  ammonia,  and  the  solution  precipitated  with  a  small 
excess  of  barium  chloride.  The  precipitate,  which  after  drying  at  100° 
contains  all  the  phosphoric  acid  and  molybdic  acid  present,  and  has 
the  formula  Bao7(MoO^).,^P.,Og,'24:H.,0,  is  washed  and  weighed.  The 
amount  of  the  barium  precipitate  may  also  be  ascertained  gaso- 
metrically  by  employing  a  known  quantity  of  bai'ium  chloride,  and 
estimating  the  excess  of  barium  by  converting  it  into  iodate  by  the 
addition  of  iodic  acid,  and  applying  the  hydi*azine  method  (Abstr., 
1902,  ii,  696).  A  simple  apparatus  for  this  operation  is  described  and 
figured. 

To  employ  the  method  for  the  estimation  of  magnesium,  the  ordinary 
magnesium  ammonium  phosphate  is  prepared,  washed,  dissolved  in 
nitric  acid,  and  treated  as  above.  Since  1  part  of  magnesia  yields  101 
parts  of  the  barium  compound,  the  method  is  especially  suited  for  the 
estimation  of  very  small  amounts  of  magnesium.  M.  J.  S. 

Detection  of  Minute  Amounts  of  Arsenic.  F.  Garhigou 
{Compt.  rend.,  1902,  135,  1113— 1115).— See  this  vol.,  ii,  140. 

Estimation  of  Boric  Acid  occurring  naturally  in  Vegetable 
Juices.  A.  Hebebrand  [Zeit.  Nahr.  Genussm.,  1902,  5,  1044 — 1049). 
— Twenty-five  to  30  grams  of  the  juice  are  evaporated  with  5  c.c.  of 
10  per  cent,  calcium  acetate  solution  and  ignited.  After  removing  any 
iron  salts  from  the  hydrochloric  acid  solution  of  the  ash  by  precipita- 
tion with  sodium  hydroxide,  the  boric  acid  is  estimated  by  the  method 
previously  described  by  the  author  (Abstr.,  1902,  ii,  354).  Cherry 
juice  was  found  to  contain  4  mg.  of  boric  acid  per  litre,  gooseberry 
juice  10  mg.,  orange  juice  4  mg.,  and  lemon  juice  6  mg. 

W.  P.  S. 

Estimation  of  Potassium  by  the  Modified  Finkener  Method. 
Hugo  Neubauer  (Landw.  Versuchs-Stat.,  1902,  57,  461 — 470). — A 
reply  to  the  criticisms  of  the  Association  of  Agricultui-al  Experiment 
Stations  at  the  meeting  in  Hamburg,  Sept.  1901  (compare ibid.,  57,  11). 

N.  H.  J.  M. 

Simple  Method  for  the  Estimation  of  Potassium  in  Urine. 
Wilhelm  Autenkietii  and  Rene  Bernheim  (Zeit.  jjhysiol.  CJiem.,  1902, 
37,  29 — 39). — A  solution  of  sodium  cobaltinitrite  is  prepared  by  dis- 
solviDg  30  grams  of  crystallised  cobalt  nitrate  in  60  c.c.  of  water, 
adding  50  c.c.  of  a  concentrated  sodium  nitrite  (=50  grams  NaNOg) 
solution  and  10  c.c.  of  glacial  acetic  acid.  The  solution  is  left  over- 
night, and  then  filtered  if  necessary. 

Fifty  c.c.  of  filtered  urine  is  well  shaken  with  6 — 10  c.c.  of  the 
sodium  cobaltinitrite  solution  and  left  over-night.  The  "cobalt 
yellow  "  precipitate  [Co(N0.2),;(Na2:Ky)3.-rH.,0]  (compare  De  Koninck, 
Zeit.  anal.  Chem.,  1881,  20,  390  ;  Curtman,  Abstr.,  1882,  95  ;  Biilmann, 
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Abstr.,  1900,  ii,  624)  is  filtered,  washed,  dried  at  110—120°,  dissolved 
in  hydrochloric  acid,  and  the  solution  evaporated  to  dryness.  The 
residue  is  moistened  with  water,  and  then  treated  with  10  c.c.  of  an 
18  per  cent,  solution  of  perchloric  acid,  again  evaporated  to  dryness, 
and  exti-acted  with  10  c.c.  of  96  per  cent,  alcohol  containing  0*2  per 
cent,  of  perchloric  acid.  The  insoluble  potassium  perchlorate  is  filtered 
in  a  Gooch  crucible,  washed  with  alcohol  and  ether,  dried  at  120 — 130°, 
and  weighed.  The  small  amounts  of  ammonium  salts  present  in  ux'ine 
do  not  vitiate  the  final  result.  J.  J.  S. 

Apparent  Loss  of  Potassium  Salts  by  Ignition.  Rudolf  Woy 
{Zeit.  dtfentl.  Chem.,  1902,  8,  389 -397).— Titration  of  the  potassium 
carbonate  formed  by  the  complete  ignition  of  known  quantities  of 
potassium  tarti*ate  gave  results  considerably  below  those  required  by 
theory.  In  some  cases  the  apparent  loss  amounted  to  as  much  as 
20  per  cent.,  whilst  the  actual  weight  of  the  ash  showed  an  increase. 
These  results  were  found  to  be  due  to  the  conversion  of  part  of  the 
potassium  carbonate  into  sulphate  by  the  gases  from  the  burner 
finding  their  way  into  the  platinum  basin.  Traces  of  nitrate  were 
also  detected  in  the  ash.  On  igniting  over  a  spirit  fiame,  or  by 
protecting  the  basin  by  an  asbestos  plate,  correct  results  were 
obtained.  W,  P.  S. 

Preservation  of  Standard  Solutions  of  Sodium  Sulphide, 
Eugene  PiioTHiiiRE  and  Anna  Kevaud  (J.  Phoyrm.  Chim.,  1902,  [vi], 
16,  484 — 490). — Solutions  of  sodium  sulphide  may  be  preserved  with 
unimpaired  titre  if  protected  from  the  air  by  a  layer  of  oil,  preferably 
olive.     They  are  not  acted  on  by  light.  G.  D.  L. 

Estimation  of  Calcium  and  Magnesium  in  Urine.  L.  de 
Jager  {Chem.  Centr.,  1902,  ii,  1158 — 1159);  ivom.Centr.med.  Wiss., 
40,  641 — 644). — The  method  is  brietly  as  follows  : 

On  titrating  urine  witli  NjlO  sodium  hydroxide  in  the  presence  of 
phenolphthalein,  the  liquid  turns  red  the  moment  that  the  acid  sodium 
phosphate  has  changed  into  disodium  hydrogen  phosphate,  and  all  the 
calcium  and  magnesium  are  precipitated  as  triphosphates.  On  adding 
calcium  chloride  and  continuing  the  titration,  the  liquid  will  again 
turn  I'ed  the  moment  all  the  excess  of  phosphoric  acid  is  eliminated  as 
calcium  triphosphate. 

Another  portion  may  now  be  titrated  after  removing  calcium  with 
sodium  oxalate.  By  allowing  for  the  amount  of  phosphoric  acid 
present,  the  calcium  and  magnesium  may  be  calculated,  For  further 
particulars,  the  original  article  should  be  consulted.  L.  de  K. 

Volumetric  Estimation  of  Zinc,  Fkiedrich  Kuster  and  Fritz 
Abegg  (6'/(e?/t,  Zeit.,  1902,26,  1129). — An  outline  of  a  new  process 
shortly  to  be  published  in  detail.  The  zinc  is  isolated  as  zinc  chloride, 
which  is  dried  at  110°  in  a  current  of  dry  hydrogen  chloride.  The 
chlorine  is  tlien  estimated  volumetrically  as  usual.  L.  de  K. 
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Electrolytic  Detection  and  Estimation  of  Lead.  G.  MEiLLfcitE 
(/.  Fhann.  Chim.,  1!)02,  [vi],  16,  465— 469).--T]ie  addition  of  pure 
copjier  sulphate  in  the  toxicological  detection  and  estimation  of  lead 
facilitates  the  destruction  of  organic  matter,  and  secures  complete 
precipitation  of  the  lead  as  sulphide.  Lead  dioxide  is  then  deposited 
electrolytically  from  the  solution  of  mixed  sulphides  in  nitric  acid. 

G.  D.  L. 


Estimation  of  Lead  in  Ores.  Irving  C.  Bull  {Zeit.  anal. 
Chem.,  1902,  41,  653 — 674). — A  critical  comparison  of  ten  recognised 
methods  of  estimating  lead  in  its  ores,  namely,  the  dry  assay,  as 
described  by  Ricketts  and  Miller  [Notes  on  Assaying),  gravimetric 
estimation  as  sulphate,  as  chromate,  and  as  dioxide  precipitated 
electrolytically,  and  volumetric  estimation  by  Alexander's  ammonium 
molybdate  method,  Koenig's  acidimetric  method,  Low's  oxalate  and 
permanganate  method,  Sutton's  dichromate  method  with  ferrous  salt 
and  thiosulphate  respectively,  and  a  modification  of  Low's  ferrocyanide 
method,  employing  each  method  on  six  ores  of  different  chemical  com- 
position and  widely  varying  richness ;  and  also  investigating  the 
influence  of  the  presence  of  antimony,  bismuth,  barium,  strontium, 
and  calcium  on  the  volumetric  processes.  The  dry  assay  and  the 
oxalate  method  gave  seriously  discordant  results,  the  remaining 
methods  agreed  closely.  The  volumetric  methods  were  injuriously 
affected  by  the  impurities  added,  the  dichromate  method  the  most 
extensively,  the  ferrocyanide  method  very  slightly,  and  that  only  by 
bismuth  and  barium.  .  M.  J.  S. 


lodometry  of  Thallium  as  Chromate.  Erwin  Rupp  [with 
Zimmer]  {Zeit.  anorg.  Chem.,  1902,  33,  156—160). — It  has  been 
proved  that,  in  neutral  solution,  thallium  chromate  is  sufficiently  in- 
soluble to  allow  a  method  for  the  estimation  of  thallium  to  be  based 
on  its  precipitation  in  this  form.  The  method  recommended  is  to  add 
a  little  precipitated  calcium  carbonate  to  a  known  volume  of  standard 
potas>ium  chromate  solution  (5  per  ceot.)  in  a  100  c.c.  flask,  and  then 
run  in  the  solution  containing  the  dissolved  thallium  salt.  The  liquid 
is  made  up  to  the  mark  and  filtered,  and  the  excess  of  chromate  deter- 
mined by  adding  an  acid  solution  of  potassium  iodide,  and  titi'ating 
the  liberated  iodine  with  standard  sodium  thiosulphate  solution. 

J.  McC. 

Detection  of  Mercury  in  Cheese  and  Flesh  from  Animals 
which  have  been  inoculated  against  Rinderpest.  Giuseppe 
OiTELLi  (Chem.  Centr.,  1902,  ii,  1275;  from  Hull.  Chim.  Farm.,  41, 
597 — 600). — Mercury  could  not  be  detected  in  the  flesh  of  animals 
which  had  undergone  Baccelli's  treatment — inoculation  with  mercuric 
chloride  solution.  Neither  did  the  cheese  prepared  from  the  milk  of 
these  animals  contain  mercury.  The  author  shows  that,  from  the 
amount  of  mercuric  chloride  injected,  the  flesh  at  the  utmost  cannot 
contain  moie  than  0-000018  giam  of  mcMCury  per  kilo.  W.  P.  S. 
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Use  of  Hydrogen  Peroxide  in  Volumetric  Analysis. 
SciiLOSSBEUG  (Zeit.  anal.  Chem.,  1902,  41,  735 — 747). — Manganese. — 
A  manganese  salt  in  presence  of  an  alkali  reduces  an  equivalent 
quantity  of  hydrogen  peroxide  with  formation  of  manganese  dioxide, 
which,  on  acidifying  with  sulphuric  acid,  reduces  a  second  equivalent 
of  the  peroxide.  An  estimation  of  the  excess  of  peroxide  by  titration 
with  permanganate  gives,  therefore,  the  amount  of  manganese  present. 
If  much  alkali  chloride  is  present,  this  must  be  converted  into  sulphate 
by  evaporation  with  sulphuric  acid.  In  presence  of  large  quantities 
of  iron  salts,  the  results  are  only  approximate. 

Lead. — The  active  oxygen  in  red  lead  and  lead  dioxide  can  similarly 
be  estimated  by  hydrogen  peroxide,  by  acidifying  first  with  nitric  acid 
and  adding  sulphuric  acid  before  titration.  Lead  salts  are  therefore 
precipitated  with  bromine  in  presence  of  alkali,  and  the  dioxide  esti- 
mated as  above.  The  presence  of  copper  does  not  influence  this  mode 
of  estimation.  If  other  heavy  metals  are  present,  the  lead  is  first 
precipitated  as  sulphate,  which  is  dissolved  in  hydrochloric  acid  before 
adding  potash  and  bromine.  M.  J.  S. 

Estimation  of  Manganese.  Henri  Baubigny  {Compt.  rend., 
1902,  135,  965 — 967). — When  manganese  is  precipitated  as  peroxide 
by  means  of  a  persulphate,  it  tends  to  carry  down  with  it  other  salts 
present  in  the  solution.  This  applies  to  alkalis  particularly,  and,  in 
a  large  measuie,  may  be  avoided  by  working  in  acid  solution.  The 
process  recommended  is  to  acidify  with  2  c.c.  of  concentrated  sul- 
phuric acid  per  100  c.c.  of  liquid,  then  add  ammonium  persulphate 
solution,  and  heat  on  the  water-bath  until  the  evolution  of  oxygen 
slackens.  If  a  trace  of  permanganate  is  formed,  4  or  5  drops  of 
alcohol  should  be  added  to  the  cold  solution.  The  precipitated  per- 
oxide is  filtered  off,  washed,  dried,  ignited,  and  weighed  as  MngO^. 

J.  McC. 

Separation  of  Alkalis  from  Manganese  Dioxide.  Henri 
Baubigny  {Gompt.  rend.,  1902,  135,  1110 — 1113.  Compare  preceding 
abstract). — It  has  already  been  shown  that  when  manganese  is  pre- 
cipitated by  ammonium  persulphate  in  pi-esence  of  alkali  salts  the 
precipitate  constantly  contains  an  admixed  impurity  which  cannot 
be  removed  entirely  by  washing  with  water.  It  has  now  been  proved 
that  the  impurity  is  free  alkali  and  can  be  i-emoved  entirely  by  wash- 
ing the  precipitate  with  a  moderately  concentrated  solution  of  an  am- 
monium salt  (the  nitrate).  J.  McC. 

Standardisation  of  Potassium  Permanganate  by  Means  of 
Oxalates.  Dupre,  jun.,  and  E.  Mijller  {Zeit.  angeiv.  Chem.,  1902,  15, 
1244 — 1246). — The  authors  have  experimented  with  the  various 
oxalates  and  double-oxalates  proposed  from  time  to  time,  and  state  that 
the  results  nearest  to  the  truth  are  obtained  by  using  sodium  oxalate 
(Stirensen)  and  lead  oxalate  (Stolba).  In  carrying  out  these  experi- 
ments, a  permanganate  solution  was  used  which  had  been  standardised, 
according  to  Treadwell's  directions,  by  means  of  electrolytically  de- 
posited iron.  L.  de  K. 
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Analysis  of  Iron.  Naske  {Cheni.  Ceutr.,  1902,  ii,  1343;  from 
Sta/d  u.  Jusen,  22,  1134 — 1136). — Tlie  method  of  e^itiraating  carbon  in 
iron  or  steel  by  dissolving  the  sample  iti  solution  of  cupric  ammonium 
chloride  or  iodine  and  burning  the  residue  in  a  current  of  oxygen  is 
too  troublesome,  and  the  author  prefers  the  moist  combustion  with 
chromic  and  sulphuric  acids.  Phosphorus  is  best  estimated  as 
ammonium  phosphomolybdate.  In  estimating  sulphur,  the  author 
considers  that  the  volatile  organic  sulphur  compounds  remain  in  the 
chlorinating  liquid  and  do  not  collect  in  the  wash-bottle  containing  the 
sodium  hydroxide.  It  is  inadvisable  to  pass  the  sulphurous  gases  into 
solution  of  silver  nitrate,  as  this  is  also  precipitated  by  hydrogen  com- 
pounds of  arsenic,  phosphorus,  and  silicon.  L.  de  K. 

Analysis  of  Iron.  Fklix  Bischoff  (Chem.  Centr.,  190-^  ii,  1343  ; 
h-om  ^(a/tl  u.  Eisen,22,  1136 — 1139). — A  reply  to  Naske  (preceding 
abstract).  The  author  considers  the  cupric  ammonium  chloride  or  iodine 
method  the  safest  for  the  estimation  of  the  carbon.  The  phosphorus 
in  the  yellow  phosphomolybdate  precipitate  varies  from  \'21  to  1"75 
per  cent.  In  estimating  sulphur,  the  volatile  organic  sulphur  compounds 
are  not  i*etained  by  the  chlorinating  liquid,  but  their  sulphur  will  be 
found  in  the  alkaline  solution  of  sodium  hypochlorite.  No  arsenic 
hydride  is  evolved  when  dissolving  the  sample  in  dilute  hydrochloric 
acid,  and  the  silver  process  of  estimating  sulphur  is  preferable  to  the 
estimation  as  barium  sulphate.  L.  de  K. 

Modification  of  the  Thiosulphate  Method  for  the  Volumetric 
Estimation  of  Iron.  A.  E.  Haswell  {Zeit.  angeio.  Chem.,  1902,  15, 
1265  — 1267).— In  reply  to  Gintl  (Abstr.,  1902,  li,  429),  the  author 
refei's  to  his  process  {Rep.  anal.  Chem.,  1881).  This  is  a  modification  of 
Uudeman's  method  (titration  of  ferric  iron  with  sodium  thiosulphate  in 
the  presence  of  a  little  copper  sulphate  with  potassium  thiocyanate  as 
indicator),  in  which  excess  of  sodium  salicylate  is  used  as  indicator, 
care  being  taken  that  the  solution  does  not  contain  too  much  free 
hydrochloric  acid.  The  unavoidable  excess  of  thiosulphate  may,  if 
desired,  be  checked  by  means  of  standard  solution  of  potassium 
dichromate  or  ferric  chloride.  L.  be  K. 

Estimation  of  the  Hardness  of  Potable  and  Service  Waters 
by  Aqueous  Soap  Solution.  A.  Gawalowski  {Zeit.  anal.  Chem., 
l'J02,  41,  748 — 752). — Instead  of  an  alcoholic  solution  of  a  normal 
soap,  a  claritied  aqueous  solution  of  basic  sodium  oleate  is  employed, 
obtained  by  diluting  a  neutral  sodium  oleate  solution  until  the  acid 
salt  separates.  This  solution  gives  a  dense  and  very  permanent  froth, 
and  it  it  is  coloured  by  carmine  tincture  the  contrast  between  the 
milky-white  lather  and  the  rose-coloured  liquid  indicates  the  end  of  the 
titration  sharply.  For  technical  work,  neutral  cocoanut  oil  soap  may  be 
used.  The  solution  is  standardised  with  four  calcium  chloride  solutions 
of  20°,  10°,  6°,  and  2°  respectively  (1°  German  =  10  mg.  of  CaO  per  litre), 
using  of  the  first  25  c.c,  of  the  second  50  c.c,  of  the  third  75  c.c,  and 
of  the  fourth  100  c.c.  The  same  quantities  of  waters  approximating 
to  the  respective  standards  in  hardness  are  also  taken.     The  reaction  is 
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assumed    to    take    place     uniformly     according    to      the     equation 
Na4C3eH^3.p5  +  2CaCl2  =  4NaCl  +  Ca^ggH^^O^.  M.  J.  S. 

Combustion  of  Methane  and  Hydrogen  by  Winkler's 
Method.  K.  W.  Charitsciikoff  [J.  Russ.  Phys.  Cheni.  aS'oc,  1902, 
34,  710 — 711). —  Just  as  with  mixtures  of  hydrogen  and  isopeutane 
and  of  hydrogen  and  carbon  monoxide  (see  Abstr.,  1902,  ii,  702),  the 
author  finds  that  when  it  is  attempted  to  burn  away  the  hydrogen 
from  a  mixture  with  methane  by  means  of  palladinised  asbestos  an 
appi-eciable  part  of  the  latter  gas  always  undergoes  combustion.  In 
this  case,  however,  the  temperature  at  which  the  hydrogen  burns  is 
not  raised,  as  is  the  case  with  the  mixtures  previously  examined,  so 
that  the  combustion  of  the  methane  must  be  due  to  the  great  heating 
effect  of  the  burning  hydrogen,  which  raises  the  temperature  of  the 
mixture  locally  to  that  at  which  methane  burns.  T.  H.  P. 

Separation  of  Mineral  Oil  from  Oil  of  Turpentine  and 
Resin  Oil.  Hermann  Herzfeld  (Zeit.  bffentl.  Chem.,  1902,  8, 
446 — 447). — Ten  c.c.  of  oil  of  turpentine  are  placed  in  a  flask  sur- 
rounded by  a  water-jacket  and  having  ground  into  its  neck  a  graduated 
cylinder  fitted  with  a  tap.  Fifteen  c.c.  of  fuming  nitric  acid  are 
added  to  the  turpentine  drop  by  drop  from  the  cylinder  with  constant 
shaking.  The  gases  formed  escape  by  a  side  opening  in  the  stopper 
of  the  fl  isk.  The  mixture  is  then  transferred  to  the  upper  cylinder 
and  the  separated  mineral  oil  read  off,  or  weighed  after  washing  with 
a  little  nitric  acid  and  then  with  cold  water.  Mineral  oil  in  resin  oil 
may  also  be  estimated  by  this  method,  more  care,  however,  being 
required  to  prevent  violent  reaction  between  the  oil  and  nitric  acid, 
and  consequent  loss.  W.  P.  S. 

Detection  of  Resin  Oil  in  Mineral  Oils.  Georges  Halphen 
(/.  Pharm.  Chim.,  1902,  [vi],  16,  478—483.  Compare  Abstr.,  1902, 
ii,  293). — Resin  oil  gives  an  intense  violet  colour  on  treatment  with 
phenol  and  bromine  in  cai'bon  tetrachloride  or  light  petroleum  solu- 
tion. Most  vegetable  and  many  animal  oils  give  similar,  but  less 
intense,  tints,  mineral  oils  giving  a  brown  colour  with  at  most  a  violet 
reflex.  The  presence  of  water  or  alcohol  prevents  or  hinders  the 
reaction.  The  test  is  applied  by  moistening  a  porcelain  dish  with  a 
solution  of  one  drop  of  oil  in  2  c.c.  of  a  reagent  composed  of  1  part  of 
absolute  phenol  in  2  of  carbon  tetrachloride,  and  allowing  bromine 
vapour  to  descend  evenly  over  the  surface  from  a  solution  of  bromine 
(1  vol.)  in  carbon  tetrachloride  (4  vols.) ;  the  colour  is  developed 
in  from  5  to  10  seconds. 

The  oils  may  be  divided  into  four  classes  :  (1)  Those  giving  an 
intense  reaction  :  violet,  resin  ;  carmine  mixed  with  blue  or  violet, 
resin,  and  Chinese  wood  oil  (the  latter  often  gives  emerald-green) ; 
pure  carmine,  changing  to  ill-defined  violet,  marine  animal  oils.  (2) 
Those  giving  well-marked,  but  less  intense,  reaction :  carmine,  animal 
oils,  arachis,  butters,  and  lanoline.  (3)  Those  giving  two  less  intense 
colour  zones,  the  upper  violet,  the  lower  blue  ;  linseed  and  hemp.     (4) 
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'I'liose  giving  very  feeble  or  ill-defiued  tints  ;  in  general,  all  other  vege- 
table oils. 

Details  of  the  colours  produced  by  a  large  number  of  specific  oils 
are  given  in  the  paper.  G.  D.  L. 

Digester-lixi viator  for  Testing  Gutta-Percha.  Maurice  Pontic 
(Ann.  Chiin.  anal.,  1902,  7,  -450 — 452). — An  apparatus  by  means  of 
wliicli  four  samples  may  undergo  a  pi-eliminarye.xtraction  by  being  plared 
in  contact  with  the  boiling  solvent  (alcohol,  chloroform,  toluene).  The 
vapour  passes  throui;h  four  pear-shaped  glass  vessels  placed  one  above 
tiie  other  and  each  containing  a  sample  already  partly  exhausted. 
05  gram  of  gutta-percha  finely  cut  up  is  placed  on  a  weighed  filter 
which  is  inserted  in  a  perforated  funnel,  wliich  is  then  suspended  in  the 
extracting  vessel.  For  details  of  construction,  the  drawing  in  tlie 
original  paper  should  be  consulted.  L.  de  K. 

Estimation  of  Glycerol  in  Wine.  J.  Auguste  Trillat  (Compt. 
rend.,  1902,  135,  903 — 905).— Of  the  substances  left  on  evaporating 
wine,  cold  etliyl  acetate  dissolves  only  the  glycerol.  In  order  to 
estimate  the  glycerol,  50  c.c.  of  wine  are  evaporated  at  70°  in  a  silver 
basin  to  one-third  of  this  volume,  and  then,  after  addition  of  animal 
charcoal,  the  evaporation  is  carried  to  dryness  ;  to  the  residue,  5  grams 
of  calcium  oxide  are  added  and  the  mixture  extracted  twice  by 
thoroughly  shaking  with  30  c.c.  of  cold  ethyl  acetate  free  from  alcohol; 
on  evaporating  the  extract,  nothing  but  glycerol  remains. 

K.  J.  P.  0. 

Estimation  of  Pentoses.  Richard  Jager  and  Ernst  Unger 
Ber.,  1902,  35,  4140— 4443).— Oouncler's  method  {Chem.  Zeit,  1894, 
18,  966)  has  been  employed  for  the  estimation  of  furfuraldehyde  from 
the  following  substances  :  furfuraldehyde,  pure  arabinose,  gum  from 
linseed,  pine-wood,  black  and  white  pepper.  The  substance  was  dis- 
tilled with  hydrochloric  acid,  the  distillate  condensed  with  phloro- 
glucinol,  and  the  product  analysed.  With  pure  furfuraldehyde,  the 
analytical  data  obtained  agreed  with  the  formula  Cj^HgO^,  but  in  all 
the  other  cases  the  percentage  of  carbon  was  too  low,  and  that  of  the 
hydrogen  too  high,  owing  to  the  presence  of  some  impurity.  It  follows 
that  the  amounts  of  pentoses  found  by  Councler's  method  are  too  high. 

J.  J.  S. 

Densimetric  Estimation  of  Sugar  [in  Urine].  Th.  LouNSTEfN 
{Chem.  Centr.,  1902,  ii,  1075;  from  Apoth.-Zeit,  17,  664).— A  slight 
modification  of  Roberts's  formula  used  in  his  densimetric  estimation  of 
sugar  in  urine.  The  formula  proposed  is  ])=/  [s  -  s^^),  in  which  7;  re- 
presents the  percentage  of  sugar,  s  the  density  of  the  urine  before 
fermentation,  s^  the  density  after  fermentation,  and  /'  a  constant  to 
which,  in  practice,  the  value  221  may  be  assigned.  L.  de  K. 

Application  of  the  /3  Naphthylhydrazones  to  the  Detection 
and  Separation  of  the  Sugars.  Alhekt  Hilger  and  8.  Kutiien- 
KcssER  (/Jer.,  1902,  35,  4444—4447.  Compare  Abstr.,  1902,  ii,  479).— 
Xylose- ftnapklhijlkijdrazone   crystallises    from    a    mixture    of    methyl 
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alcohol  and  chloroform  or  benzene  in  greenish-yellow  nodules  and 
melts  at  123 — 124°.  Lcevulose-(i-naphthylhydrazone  separates  in  yellow 
crystals  when  chloroform  or  benzene  is  added  to  its  alcoholic  solution 
and  melts  at  161 — 162°.  The  solubility  of  these  hydrazones  in  alcohol 
affords  a  ready  method  of  separating  xylose  and  Irevulose  from  other 
sugars. 

The  physical  data  of  the  hydrazones  given  by  de  Bruyn  and  Albei'da 
van  Ekenstein  (Abstr.,  1896,  i,  588)  differ  somewhat  from  those 
obtained  by  the  authors.  The  difference  is  due  to  impurities  and  not 
to  stereoisomerism.  E..  H.  P. 

Calculation  of  Real  Sugar  in  Chocolate.  Alexandre  Leys 
{J.  Pharm.  Chim.,  1902,  [vi],  16,  471— 474).— Five  and  ten  grams  of 
chocolate  are  separately  dissolved  in  water,  precipitated  with  basic 
lead  acetate,  made  up  to  100  c.c,  and  the  rotations,  a  and  a',  of  each 
determined.     The  real  amount  of  sugar  in  10  grams  [Q-^)  is  then  calcu- 


lated by  the  formula  ^,  =0-752  (~^^  ) 

\a  —  a/  ' 


G.  D.  L. 


Estimation  of  RaflQnose.  G.  Wiske  (Zeit.  Ver.  deut.  Zuckerind., 
1902,  562,  945 — 948). — The  employment  of  animal  charcoal  for 
classification  in  the  estimation  of  raffinose  in  sugar  products  by  the 
inversion  and  polarisation  method  leads  to  a  high  value  being  obtained 
for  the  raffinose,  and  this  the  author  shows  to  be  due  to  the  relatively 
large  absorption  of  the  melibiose  formed  on  hydrolysing  the  raffinose. 
In  the  experiments  made,  the  charcoal  used  was  a  sample  of  bone 
black  extracted  with  hydrochloric  acid,  obtained  from  the  laboratoi^y 
of  the  German  Sugar  Industry  Union,  and  taking  the  half  normal 
weight  of  sugar  (13'024  grams)  per  100  c.c,  the  corrections  to  be 
applied  to  the  polariscope  readings,  after  inversion,  for  different  per- 
centages of  raffinose  found  are:  for  3  per  cent,  of  raffinose,  -fO"l°; 
4  per  cent.,  0"2°  ;  5  per  cent.,  0*3°,  and  0*1°  for  each  percent,  of  raffin- 
ose up  to  14.  T.  H.  P. 

[Action  of  Alkaline  Sugar  Solutions  on  Potassium  Cyanide.] 
Th.  Schumachkr  {Zeit.  Nahr.  Genussm.,  1902,  5,  1099— 1105).— The 
mixture  of  various  alkaline  sugar  solutions  with  potassium  cyanide 
caused  a  considerable  loss  of  hydrogen  cyanide  to  take  place,  dextrose 
having  the  most  pronounced  action.  After  8  days,  a  mixture  of  equal 
parts  of  Nj^  potassium  cyanide  solution  and  10  per  cent,  alkaline 
dextrose  solution  showed  only  traces  of  cyanide  when  tested,  and  had 
no  poisonous  action  on  rabbits.  Milk,  flesh,  and  solutions  of  albumin 
had  the  same  action  on  potassium  cyanide  as  sugai's.  W.  P.  S. 

Analysis  of  Blast  Furnace  Dust.  Leopold  Schneider  {Chem. 
Centr.,  1902,  ii,  1161  ;  from  Oesterr.  Zeit.  Berg.IIutt.,  50,  498).— The 
aqueous  solution  of  this  dust  contains  potassium  ferrocyanide,  thio- 
cyanate,  and  cyanide ;  also  potassium  hydroxide,  carbonate,  and 
chloride.  On  adding  silver  nitrate  to  the  strongly  alkaline  solution, 
the  ferrocyanide  is  precipitated,  and  from  the  amount  of  metallic  silver 
or  ferric  oxide  obtained  from  the  precipitate,  the  potassium  ferrocyanide 
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may  be  calculated.  On  acidifying  the  filtrate  with  niti-ic  acid,  the 
other  cyanides  are  thrown  down.  The  precipitate  from  an  aliquot 
part  of  the  first  filtrate  is  oxidised  with  nitrohydroohloric  acid,  the 
solution  is  diluted  and  filtered,  and  the  sulphur  (thiocyanate)  is  esti- 
mated as  barium  sulphate.  Another  part  of  the  filtrate  is  also  pre- 
cipitated with  nitric  acid  and  the  precipitate  heated  for  an  hour  in 
the  boiling  water-bath  with  200  c.c.  of  water  and  10  c.c.  of  nitric  acid 
of  sp.  gr.  1'2.  This  dissolves  silver  cyanate,  which  is  then  estimated 
as  chloride.  The  precipitate  obtained  with  a  third  portion  of  the 
filtrate  from  the  ferrocyanide  precipitate  is  boiled  for  an  hour  with  an 
equal  volume  of  strong  nitric  acid,  diluted  with  an  equal  volume  of 
water,  and  filtered.  The  silver  which  has  passed  into  the  solution 
represents  cyanate,  thiocyanate,  and  cyanide.  L.  de  K. 

Reduction  of  Ammoniacal  Silver  Solutions  by  Organic 
Substances.  Gilbeut  T.  Morgan  and  Frances  M.  G.  Mickletiiwait 
(J.  Soc.  Chem.  hid.,  1902,  21,  1373— 1375).— The  results  of  the 
experiments  emphasise  the  necessity  of  caution  in  employing  the  well- 
known  reaction  for  formic  and  tartaric  acids  and  the  aliphatic  alde- 
hydes. A  list  of  substances,  divided  into  twelve  groups,  is  given,  the 
majority  of  which  reduces  silver  solutions.  Reduction  occurs  with 
aromatic  mono-  and  di-amiues,  morphine,  anthracene,  sulphinic  acids, 
phenols  (mono-,  di-,  and  tri-hydric),  carbonyl  derivatives,  aminoazo- 
derivatives,  uric  acid,  and  glycerol  (under  certain  conditions).  The 
action  is,  however,  only  slight  with  the  nitro-  and  carboxyl-derivatives 
of  the  phenols,  thionaphthols,  thiophen,  naphthalene,  and  unsaturated 
compounds  (tui-pentine,  ifcc).  W.  P.  S. 

Estimation  of  Lactic  Acid  in  the  Volatile  Acids  of  Wine. 
Alfred  Partheil  {Zeit.  Xahr.  Genussm.,  1902,  5,  1053 — 1062). — A 
part  of  the  lactic  acid  occurring  in  wine  is  found  with  the  volatile 
acids  and  cannot  be  sepai'ated  from  acetic  acid  by  distillation  (com- 
pare Abstr.,  1901,  ii,  700).  The  following  method  is  given  for  the 
estimation  of  lactic  acid  in  the  presence  of  volatile  acids.  The  dry 
barium  salts  are  placed  in  a  small  flask  provided  with  an  india-rubber 
stopper,  through  which  pass  a  tap-funnel  and  a  delivex'y  tube.  The 
latter  is  connected  with  a  nitrometer  filled  with  potassium  hydroxide 
solution.  A  little  concentrated  sulphuric  acid  is  run  into  the  flask 
and  the  latter  is  heated.  The  carbon  monoxide  formed  is  collected  in 
the  nitrometer,  small  amounts  of  sulphur  dioxide  and  carbon  dioxide, 
which  are  also  evolved,  being  absorbed  by  the  potassium  hydroxide. 
Tlie  decomposition  of  the  lactic  acid  proceeds  according  to  the  formula 
CH3-CH(OH)-COoH  =  CH3-COH  +  H20-l-CO.  The  number  of  c.c.  of 
carbon  monoxide,  reduced  to  O'^  and  760  mm.  pressure,  multiplied  by 
0001 2507  gives  the  weight  of  carbon  monoxide,  and  on  multiplying 
this  by  3*126  the  amount  of  lactic  acid  is  found.  The  quantity  of 
the  latter  present  in  the  volatile  acids  of  wine  is  about  0'04  per  cent. 

W.  P.  S. 

Estimation  of  Tannic  Acid  by  Ferric  Salts,  lluoss  {Zeit. 
anal.  Chem.,  1902,  41,  717 — 734). — The  official  method  of  estimation 
by  hide  powder  is  open  to  the  objection  that  the  hide  is  capable  of  ab- 
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sorbing  large  amounts  of  acid  dyes,  such  as  chestnut  brown,  which  may 
be  used  for  the  adulteration  of  tanning  materials,  and  that  it  is  liable 
iu  some  cases  to  give  results  far  above  the  truth.  The  following  pro- 
cess yields  a  normal  ferric  tannato,  which  on  ignition  leaves  pure  ferric 
oxide,  from  which  the  amount  of  tannic  acid  can  be  calculated  by 
multiplying  by  4"024.  The  solutions  required  are  (1)  a  Nfi  solution 
of  sodium  carbonate,  (2)  a  ferric  solution  (sulphate  or  chloride)  slightly 
above  iV/2  strength,  (3)  acetic  acid  of  6A'' strength  containing  5  gr.ims 
of  sodium  tartrate  per  litre.  When  equal  volumes  of  (1)  and  (2)  are 
mixed,  the  filtrate  from  them  must  not  be  alkaline.  Fifty  c.c.  of  the 
tannic  acid  solution,  of  strength  not  exceeding  0*4  per  cent.,  are  mixed 
with  10  c.c.  of  solution  (1),  then  10  c.c.  of  solution  (2),  then  immediately 
with  25  c.c.  of  solution  (3),  and  well  shaken.  The  mixture  may  then  be 
boiled,  which  accelerates  the  reaction.  After  boiling  for  a  minute,  the 
precipitate  is  collected  on  a  filter,  washed  with  hot  water  until  free  from 
iron,  dried,  and  ignited.  Ferric  gallate,  being  soluble  in  normal  acetic 
acid,  is  not  precipitated  under  these  conditions.  M.  J.  S. 

Detection  of  Heated  Milk  by  means  of  Methylene  Blue. 
Franz  Schardinger  [Zeit.  Nahr.  Genusftm.,  1902,  5,  1113 — 1121). — 
The  reagent  employed  consists  of  a  mixtui-e  of  5  c.c.  of  a  saturated 
alcoholic  solution  of  methylene  blue,  5  c.c.  of  a  40  per  cent,  solution 
of  formaldehyde,  and  190  c.c.  of  water.  One  c.c.  of  this  reagent  is 
mixed  with  20  c.c.  of  milk  in  a  test-tube  18  cm.  in  length  and  TS  cm. 
in  diameter,  the  tube  being  then  placed  in  water  heated  at  45 — 50° 
Raw  milk  decolorises  the  solution  in  about  10  minutes,  whilst  heated 
milk  has  no  action  on  the  colour.  The  critical  temperature  is  about 
80°.  A  similar  reagent,  but  without  the  formaldehyde,  is  sometimes 
decolorised  by  raw  milk.  W.  P.  S. 

Detection  of  Heated  Milk  by  means  of  the  Guaiacum  Test. 
Ew.  Weber  {MilcL  Zeit.,  1902,  31,  657—659,  and  673— 676).— The 
test  recommended  by  Arnold  (Abstr.,  1902,  ii,  539)  was  found  to  be 
simple  and  trustworthy.  About  10  per  cent,  of  heated  milk  can  be 
detected  in  raw  milk.  The  limit  of  temperature  is  about  80°.  Ordin- 
ary preservatives,  present  in  the  quantities  usually  employed,  have 
no  influence  on  the  test,  but  an  excessive  amount  of  formaldehyde 
interferes  with  the  formation  of  the  blue  ring.  The  test  is  applicable 
to  sour  milk,  curds,  whey,  and  goats'  milk.  Kaw  asses'  milk  gives  no 
blue  ring.  Tincture  of  guaiacum  wood  yields  the  best  results  and 
keeps  well.  W.  P.  S. 

Fats  with  Double  Melting  Points.  Hans  Kreis  and  August 
Hafner  {Zeit.  Nahr.  Genussm.,  1902,  5,  1122 — 1124). — On  repeatedly 
crystallising  lard,  beef-fat,  and  mutton- fat  from  ether,  products  were 
obtained  which,  after  treatment  with  Hlibl's  solution  to  remove 
small  quantities  of  olein  and  recrystallising  from  ether,  gave  the  follow- 
ing results.  The  lard  crystals  melted  to  a  clear  liquid  at  51  '2°;  on  further 
heating  to  53°,  this  became  opaque  and  solid,  only  becoming  clear 
again  at  66'0°,  Beef-fat  crystals  first  melted  at  51-5°,  became  opaque 
at  53°,  and  were  quite  clear  at  619°.     Mutton-fat  crystals  melted  at 
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52"3° ;  at  a  s1ifi;htly  liigher  temperature,  they  becanio  solid  and  again 
melted  at  62"3'^.  llecrystallising  from  ether,  amyl  alcohol,  and  a 
mixture  of  benzene  and  alcohol  had  no  effect  on  the  melting  points. 

\V.  P.  S. 

Estimation  of  Oil  in  Linseed.  Alberto  Goetzl  {Chem.  Centr., 
1902,  ii,  1158;  from  Oesterr.  Chen}.  Zeit.,  5,  413). — In  extracting 
linseed,  light  petroleum  is  recommended  instead  of  ether  as  it 
dissolves  less  cholesterol  and  linoxiu.  Donath's  reaction  is  not  charac- 
teristic for  resins  only,  as  it  is  also  obtained  distinctly  with  linoxin. 

L.  DE  K. 

[Detection  of  Sesame  Oil  in]  Earthnut  Oil,  &c.  J.  Schnell 
{Zeit.  Xahr.  Genussin.,  1902,  5,  961 — 963). — Equal  portions  of  the 
oil  and  stannous  chloride  solution  (German  Pharmocopcfiia  strength) 
are  shaken  in  a  test-tube  and  the  latter  placed  in  boiling  water  until 
its  contents  have  separated.  A  pink  coloration  indicates  the  presence 
of  sesame  oil.  The  test  is  particularly  applicable  in  the  case  of 
margarines  coloured  with  methyl-orange  or  some  other  tropoeolin, 
the  extraction  of  these  colours  with  hydrochloric  acid  befoi-e  applying 
the  test  being  unnecessary.  The  author  also  mentions  that  East 
Indian  samples  of  earthnut  oil  give  iodine  values  as  high  as  95*0,  this 
value  being  considerably  above  that  usually  ascribed  to  earthnut  oil. 

W.  P.  S. 

Lecithin  in  Fats  and  Oils.  Hermann  Jackle  {Zeit.  Nahr. 
Genussin.,  1902,  5,  1062 — 1077). — Lecithin  is  not  present  in  the  free 
state  in  animal  or  vegetable  life,  and  is  an  accidental  constituent 
of  fats  and  oils.  Vegetable  seeds  yield  oils  containing  the  most 
lecithin,  and  the  difference  between  animal  and  vegetable  fats  in 
this  respect  may  be  of  some  analytical  use.  Butter  fat  contains  no 
lecithin,  although  this  occurs  in  milk.  The  simplest  way  of  estim- 
ating lecithin  in  fats  is  the  basic  combustion  method.  W.  P.  S. 

Estinaation  of  the  Nitrogenous  Constituents  of  Urine  by 
means  of  Mercuric  Chloride.  Ernst  Freund  and  Hichakd 
Fellner  {Zeit.  jJajsiol.  Chem.,  1902,  36,  401— 406).— Fifty  o.c.  of 
urine  are  rendered  just  acid  with  hydrochloric  acid,  using  5  drops 
of  a  1  per  cent,  .solution  of  sodium  alizariusulphonate  as  indicator. 
A  sufficient  quantity  of  saturated  mercuric  chloride  solution  is  then 
added,  the  amount  required  being  pi-eviously  ascertained  by  adding 
the  solution  to  a  known  volume  of  the  urine  until  a  drop  tested  witli 
sodium  carbonate  gives  a  yellow  piecipitate.  After  removing  free 
hydrochloric  acid  from  the  urine  solution  by  the  addition  of 
a  little  sodium  acetate  solution  containing  acetic  acid,  the  precipi- 
tate of  uric  acid  and  xanthine  bases  is  filtered  off,  Ci'eatine  and 
ammonia  are  precipitated  in  the  filtrate  by  the  addition  of  an 
equal  volume  of  a  50  per  cent,  sodium  acetate  solution.  This 
precipitate  is  dissolved  in  hydrochloric  acid  and  divided  into  two 
portions;  in  one,  the  total  nitrogen  is  estimated.  The  other  portion 
is  rendered  alkaline  with   p  >tassium    hydroxide  and   potassium  iodido 
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is  added,  which  causes  the  ammonia  to  be  thrown  down  as  oxydi- 
mercuriammonium  iodide.  After  filtration,  the  filtrate  is  treated  by 
Kjeldahl's  method.  A  portion  of  the  filtrate  from  the  creatine- 
ammonia  precipitate  is  treated  with  hydrochloric  acid  in  the  pro- 
portion of  3 '5  c.c.  of  acid  to  10  c.c.  of  saturated  mercuric  chloride 
solution,  the  amount  of  mercury  in  the  solution  having  been 
previously  estimated  by  titration  with  potassium  cyanide  and  silver 
nitrate.  The  acid  solution  is  then  precipitated  with  an  excess  of 
sodium  carbonate,  an  insoluble  compound  of  urea  and  mercury  being 
formed.  Should  the  urine  contain  albumin,  this  must  be  removed  by 
boiling  the  feebly  acid  solution  before  the  first  precipitation  with 
mercuric  chloride.  Peptones,  urobilin,  albumoses,  and  alloxuric 
substances  are  thrown  down  in  the  creatine  precipitation.  The 
presence  of  sugar  has  no  influence  on  the  process.  W.  P.  S. 

Estimation  of  Urea  by  the  Hypobromite  Process.  H.  J. 
Pechell  [Brit.  Med.  J.,  1903,  i,  194). — It  has  been  stated  that  in 
diabetic  urine  the  urea  yields  nearly  the  normal  amount  of  nitrogen 
in  the  hypobromite  process.  It  is  now  found  that  although  the  addi- 
tion of  dextrose  to  solutions  of  pure  urea  has  no  influence,  the 
addition  to  normal  urine  has  the  same  effect  as  in  diabetic  urine. 

W.  D.  H. 

Colour  Reaction  for  ji>Toluidine.  Joachim  Biehringer  and 
Albert  Busch  {Chem.  Zeit.,  1902,  26,  1128— 1129).— When  to  a 
slightly  acid  solution  of  ^j-toluidine  in  hydrochloric  acid  a  few  drops  of 
ferric  chloride  are  added,  the  mixture  assumes  a  Bordeaux-red  colour, 
slowly  in  the  cold,  but  rapidly  on  boiling.  If  aniline  or  toluidine  is  also 
present,  a  bluish-green  precipitate  is  formed,  whilst  the  filtrate  is  red. 
The  reaction  is  so  sensitive  that  traces  of  ^>toluidine  may  be  detected 
in  "  pure  "  specimens  of  aniline  and  o-toluidine.  L.  de  K. 

Quantitative  Separation  of  Leucine  and  Tyrosine.  Josef 
Habermann  and  B.  Ehrenfeld  (^ei^/»%sio?.  Chem.,  1902,37,  18 — 28). 
— A  mixture  of  leucine  and  tyrosine  is  readily  separated  by  the  aid 
of  boiling  glacial  acetic  acid,  in  which  the  leucine  is  fairly  readily 
!-oluble.  The  two  substances  may  then  be  fu)ther  purified  by 
crystallisation  from  alcohol  or  water.  The  leucine  obtained  in  this 
way  from  casein  melted  and  decomposed  at  270°  (uncorr.)  either  in 
an  open  or  a  closed  tube ;  the  tyrosine  melted  and  decomposed  at  272° 
(uncorr.)  in  an  open  tube,  but  at  265°  (uncorr.)  in  a  closed  tube. 

The  solubilities  in  glacial  acetic  acid  are:  leucine  at  16°,  109;  at 
117°,  29-23;  tyrosine  at  16°,  0-14  ;  at  117°,  O'lS.  The  separation  is 
practically  quantitative  when  05 — 1*0  gram  of  the  mixture  is  heated 
just  to  boiling  with  10  c.c.  of  glacial  acetic  acid  and  10  c.c.  of 
95    per  cent,  alcohol.  J.  J.  S. 
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Abnormal  Changes  in  some  Lines  in  the  Spectrum  of 
Lithium.  Hugh  Kamage  {Proc.  Roy.  Soc,  1903,  71,  164 — 171). — 
The  flame,  spnrk,  and  arc-light  spectra  of  lithium  have  been  examined, 
and  the  results  compared  with  those  obtained  by  other  observer.*.  The 
lines  in  the  principal  series  broaden  and  reverse  quite  normally.  In 
the  second  subordinate  series,  the  lines  do  not  rever.se  even  in  the  arc, 
but  they  may  be  caused  to  broaden  towards  the  less  refrangible  end  of 
the  spectrum.  In  the  first  subordinate  series,  the  lines  broaden  more 
rapidly  on  the  more  refrangible  side  of  the  spectrum.  In  intense  arcs, 
the  inner  cone,  and  in  weak  arcs  and  spai'ks  the  parts  near  the 
negative  pole,  give  a  broad  reversed  line  with  its  centre  about  wave- 
length 4603 '07,  which  coincides  with  the  lines  in  the  spectra  of  the 
oxyhydrogen  flame  and  of  the  uncondensed  spark.  The  true  lithium 
lines  are  those  which  occur  in  the  spectrum  in  the  oxyhydrogen  flame. 

J .  McC. 

Emanation-substance  from  Pitchblende  and  Radium.  Fritz 
GiESEL  (i)'e/-,,  1903,  36,  342—347.  Compare  this  vol.,  ii,  20).— A 
.substance  can  be  isolated  from  pitchblende  which  is  quite  free  from 
radium  and  thorium,  but  yet  gives  off  a  powerful  emanation  ;  this 
emanation,  unlike  that  from  thoria,  does  not  decrease  in  intensity 
with  time  (compare  Paitherford  and  Soddy,  Trans.,  1902,  81,  837). 
The  chloride  crystalli.>-es  well,  phosphoresces  and  emits  the  emana- 
tion -^  the  sulphate  does  not  exhibit  these  properties.  The  main 
impurity  in  this  specimen  seems  to  be  lanthanum  salts.  The 
Becquerel  radiation  of  this  substance  has  about  the  same  intensity  as 
that  of  radium.  A  series  of  experiments  has  shown  that  the  velocity 
of  the  emanation  in  an  electric  field  is  inci'eased  when  it  moves  in  a 
direction  from  a  positive  to  a  negative  electrode,  and  is  decreased  when 
it  moves  in  the  opposite  direction.  The  emanation  must  theiefore 
carry  a  positive  charge.  The  name  E-radiation  is  suggested  for  the 
radiation  of  this  substance. 

It  has  been  shown  by  Runge  and  Bodlander  that  the  gas  evolved  by 
a  solution  of  radium  bromide  is  hydrogen.  K.  J.  P.  0. 

Luminescence  of  Gases.  Alexander  de  Hemptinxe  {Bull. 
Acad.  Roij.  Belg.,  1902,  11,  775 — 795). — The  paper  contains  datia  on 
the  connection  between  the  nature  of  the  gas,  the  pressure,  and  the 
electrical  conditions  required  to  induce  luminescence  under  the 
influence  of  electric  waves.  Hydrogen,  ammonia,  acetylene,  carbon 
monoxide,  nitrogen,  oxygen,  carbon  dioxide,  and  carbon  disulphide,  and 
mixtures  of  hydrogen  and  acetylene  were  examined.  The  chemical 
changes  caused  by  the  electric  waves  in  gaseous  mixtures  were  studied. 
Carbon    disulphide    appears    to    be    decomposed    more    quickly    than 
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ammonia  in  a  mixture,  but  the  reaction  is  probably  complicated,  thio- 
cyanates  being  formed.  Tlie  decomposition  of  caibon  disulphide  is  also 
greater  in  the  presence  of  hydrogen  than  of  nitrogen  ;  this  the  author 
considers  to  be  due  to  emission  of  more  "  electric  corpuscles,"  which 
favour  the  decomposition,  by  hydrogen  than  by  nitrogen.     G.  D.  L. 

Radioactivity  from  Rain.  C.  T.  E..  Wilson  {Proc.  Camh.  Phil. 
Soc,  1902,  12,  17). — A  vessel,  either  of  platinum  or  of  porcelain,  in 
which  freshly  fallen  rain  has  been  evaporated  to  dryness  exhibits 
radioactivity  for  a  few  hours,  and  the  vessel  may  be  heated  to  dull 
redness  without  destroying  the  effect.  The  chai'acter  of  the  rain  and 
the  time  of  its  fall  are  also  immaterial,  the  only  abnormally  large 
effect  being  obtained  from  rain  collected  during  a  thunderstorm.  If  a 
precipitate  is  pi'oduced  in  the  freshly  fallen  rain,  either  from  barium 
chloride  and  sulphuric  acid  or  from  alum  and  ammonia,  the  radioactivity 
is  associated  with  the  precipitate,  and  the  vessel  in  whicli  the  filtrate 
is  evaporated  remains  inactive.  From  190  c.c.  of  rain,  a  precipitate 
was  obtained  which  increased  the  ionisation  within  a  testing  vessel  to 
100  times  its  normal  value.  Similar  precipitates  formed  in  tap  water, 
or  in  rain  water  which  has  stood  for  twenty-four  hours,  are  quite 
inactive.  J.  C.  P. 

Spontaneous  Ionisation  in  Air  at  Different  Temperatures 
and  Pressures.  J.  Patterson  {Proc.  Camh.  Phil.  Soc,  1902, 12,  44). 
— The  experiments  indicate  that  the  spontaneous  ionisation  referred 
to  is  really  due  to  easily  absorbed  radiation  from  the  walls  of  the 
vessel.  J.  C.  P. 

Bipolar  Electrodes  with  Insoluble  Anodes.  Andej?  Brocket 
and  C.  L.  Barillet  {B^dl.  Soc.  chim.,  1903,  [iii].  29,  73— 77).— The 
term  bipolar  or  interelectrode  is  used  to  describe  a  sheet  of  metal 
inserted  between  the  anode  and  cathode  of  an  electrolytic  cell ;  the 
face  of  the  interelectrode  opposite  to  the  cathode  of  the  cell  is  called 
the  interanode,  and  the  second  face  the  intercathode. 

The  bipolar  electrode  used  consisted  of  a  sheet  of  platinum  immersed 
in  the  liquid,  but  not  in  contact  with  the  walls,  of  a  cell  in  which  a 
solution  of  cupric  sulphate  was  undergoing  electrolysis  between  an 
anode  and  a  cathode  of  copper.  Under  these  conditions,  the  propor- 
tion of  the  current  (indicated  by  the  amount  of  copper  deposited  on 
the  intercathode)  which  passes  through  the  interelectrode  is  always 
small  and  dependent  on  the  difference  of  potential  at  the  cell  electrodes, 
which  must  be  greater  than  the  tension  of  dissociation  of  the  electrolyte, 
and  on  the  relation  between  the  surfaces  of  the  bipolar  electrode  and 
the  section  of  the  cell,  which  must  be  nearly  equal  before  any  consider- 
able proportion  of  the  current  passes  through  the  former. 

The  potential  difference  for  a  given  current  strength  is  greatest 
when  the  interelecti'ode  is  placed  midway  between  the  electrodes. 
Displacement  towards  the  anode  gives  rise  to  the  deposition  of  a 
thickened  circular  deposit  of  small  diameter,  whilst  displacement 
in  the  opposite  direction  leads  to  the  formation  of  a  thin,  square  deposit 
of  larger  surface. 
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When  the  insoluble  interanode  is  made  soluble  by  coating  it  with 
a  layer  of  copper,  the  potential  ditl'erence  for  the  same  current  stren<,'th 
is  reduced  and  tlio  deposit  on  tlie  intercatliode  is  increased  until  the 
interanode  copper  is  wholly  dissolved.  The  potential  dill'erence  then 
increases  and  the  excess  of  the  intercathode  deposit  is  slowly  dissolved, 
leaving,  however,  a  circle  of  sh'ghtly  larger  diameter  than  tliat  obtained 
under  the  usual  conditions,  after  which  the  reaction  proceeds  normally. 
This  displacement  of  the  interanode  copper  film  occurs  even  when  the 
potential  difference  is  less  than  the  dissociation  tension  of  cupric 
sulphate. 

Where  two  platinum  interelectrodes  are  used,  disposed  at  equal 
distances  from  the  cell  electrodes  and  from  each  other,  the  requisite 
difference  of  potential  is  higher  than  where  one  is  used,  the  deposit  of 
copper  is  less  and  is  unequally  divided  between  the  two  intercathodes, 
that  nearer  the  cell  anode  receiving  more  than  that  more  remote. 

T.  A.  II. 

Bipolar  Electrodes  with  Soluble  Anodes.  Andee  Brochet 
and  C.  L.  Barillet  {Bull.  Soc.  cJiim.,  1903,  [iii],  29,  77—82.  Com- 
pare preceding  abstract). — Assuming  that  a  copper  interanode 
exerts  no  special  action  in  an  electrolytic  cell  in  which  an  acid 
solution  of  cupric  sulphate  is  the  electrolyte  and  also  that  the 
current  flow  is  uniform,  iojW=slS,  where  w  and  W  are  the  masses 
of  copper  deposited  on  the  intercathode  and  cathode  respectively  and 
8  and  *S'  the  surfaces  of  the  interelectrode  and  cell  section  respectively. 
Measurements,  made  by  means  of  a  separable  bipolar  electrode  com- 
posed of  two  thin  sheets  of  copper  joined  by  caoutchouc  bands,  show 
that  the  deposition  of  copper  on  the  intercathode  is  much  less  for 
weak  currents  and  slightly  less  for  strong  currents  than  that 
re(iuired  by  the  foregoing  relation  ;  the  results  are  of  the  same  order 
whether  pure  or  impure  copper  is  employed. 

This  difference  is  due  to  a  small  extent  to  ordinary  polarisation 
effect,  but  principally  to  a  phenomenon  described  as  "  resistance  to 
current  flow"  or  "  back  E.M.F."  of  the  kind  observed  by  Poggendorf, 
Lechner,  Lenz,  Bary,  and  others  in  the  investigation  of  electrodes  with 
soluble  anodes.  The  author  prefers  to  regard  the  effect  as  due  to 
a  variable  "back  E.M.F.,"  since  if  it  were  a  resistance  its  relation  to 
the  current  strength  would  be  constant.  The  value  a  of  the  small 
polarisation  effect,  together  with  that  due  to  this  "  back  E.M.F."  is 
given  by  the  relation  E'  -  E={n—l)a,  where  E'  and  E  are  respect- 
ively the  E.M.F.'s  of  the  cell,  with  and  without  n  bipolar  electrodes, 
dividing  the  cell  completely  into  {n  +  1)  parts  ;  it  may  amount  to 
El  10  for  the  current  strengths  employed  in  practice. 

T.  A.  H. 

Employment  of  Bipolar  Electrodes.  Andri^  Brochet  and 
C.  L.  Barillet  {Bull.  .Soc.  chim.,  1903  [iii],  29,  82—83.  Compare 
preceding  abstracts). — Interelectrodes  with  either  soluble  or  insoluble 
anodes  equally  deflect  the  current  flow;  when  used  commei'cially,  they 
should  divide  the  cell  completely  into  two  or  more  parts  and  where 
mechanical  agitation  of  the  electrolyte  is  necessary  they  should  be 
enclosed    in    frames.     The    results    recorded    in    the    two     preceding 
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abstracts  show  that  no  loss  results  from  the  use  of  wooden  vats 
lined  with  lead  in  "  wet  "  electrometallurgical  processes. 

T.  A.  H. 

Reduction   of  Insoluble   Cathodes.      Alfred   T.  Weightman 

(/.  Physical  Chem.,  1903,  7,  18— 28).— The  reduction  of  lead  sulphate 
requires  a  higher  voltage  than  the  liberation  of  hydrogen,  yet  little 
hydrogen  is  evolved  in  charging  a  storage  cell  until  practically  all  the 
lead  sulphate  is  reduced.  In  the  electrolytic  process  for  the  reduction 
of  lead  sulphide,  the  difference  between  the  thermal  values  of  lead  and 
hydrogen  formation  is  very  considerable,  and  it  is  remarkable  that 
notwithstanding  this  a  high  reduction-efficiency  is  obtained.  The 
efficiency  is  dependent  largely  on  the  purity  and  fineness  of  division  of 
the  ore,  but  is  independent  of  the  current  density.  The  ore,  however, 
cannot  be  completely  reduced,  about  5  per  cent,  of  lead  sulphide  always 
remaining.  Examination  of  the  gases  evolved  shows  that  oxygen  is 
present  in  only  small  quantities;  this  is,  perhaps,  due  to  oxidation  of  the 
hydrogen  sulphide  to  oxy-sulphur  compounds.  Experiments  were  also 
made  with  cuprous  and  nickel  sulphides.  The  explanation  of  these 
results  may  be  that  the  voltage  required  to  liberate  hydrogen  is  not 
constant  but  dependent  on  the  metal  constituting  the  cathode. 

L.  M.  J. 

Behaviour  of  a  Potassium  Amalgam  Cathode  in  a  Vacuum 
Tube.  Theodore  Lyman  {Proc.  Camb.  Phil.  Soc,  1902,  12,  45 — 46). 
— The  potential  diffei-ence  necessary  to  send  a  discharge  through  air  at 
low  pressures  is  less  when  a  potassium  amalgam  is  used  as  cathode 
than  when  pure  mercury  is  employed.  J.  C  P. 

Electromotive  Force  of  Alloys  of  Tin,  Lead,  and  Bismuth. 
E.  S.  Shepherd  (J".  Physical  Ghem.,  1903,  7,  15— 17).— The  E.M.F.  of 
alloys  of  bismuth  and  tin  measured  against  pure  tin  is  exceedingly 
f^mall,  being  little  greater  than  that  of  one  sample  of  tin  against 
another,  so  that  tin  and  bismuth  separate  pure  from  the  melt  and  form 
no  solid  solution.  Lead  and  bismuth  alloys  measured  against  lead, 
liowevei',  give  an  E.M.F.  which  increases  as  the  amount  of  bismuth 
increases  to  about  10  per  cent.,  and  then  remains  constant  until  the 
percentage  reaches  about  90,  after  which  it  increases  to  the  value  for 
pure  lead.  This  accords  with  a  system  giving  two  solid  solutions; 
at  first,  a  variable  single  solid  phase  is  present,  then  from  10  to  90  per 
cent,  bismuth,  two  solid  phases  of  constant  composition,  and  after- 
wards one  variable  solid  phase.  The  results,  therefore,  completely 
confirm  the  author's  previous  experiments  (this  vol.,  ii,  77).     L.  M.  J. 

The  Hall  Effect  and  the  Speed  of  Ions  of  a  Salt  Vapour. 
Georges  Moreau  (Conipt.  rend.,  1902,  135,  1326 — 1328.  Compare 
this  vol.,  ii,  125). — By  the  method  previously  described,  it  has 
been  found  that  the  speed  of  the  negative  ion  diminishes  as  the  con- 
centration of  the  salt  increases,  and  is  dependent  solely  on  the  nature 
of  the  metal.  For  potassium  and  sodium  salts,  when  the  solution 
vaporised  is  iV  to  iV/256,  the  speed  varies  from  660  to  1320  cm.  per 
f^^econd  for  a  fall  of  potential  of   1  volt  per  cm. 

The  same  method  gives  as  the  speed  of  the  positive  ion  80  cm.  per 
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second  for  a  fall  of  1  volt  per  cm.,  whatever  be  the  nature  or  con- 
centration of  the  salt. 

The  rotation-coefficient  of  the  Hall  effect  is  measured,  according  to 
Marx,  by  the  difference  of  these  speeds.  This  has  been  experimentally 
verified. 

The  author  concludes  that  the  negative  ion  consists  of  a  nucleus 
produced  by  the  disruption  of  the  metallic  atom  to  which  are  attached 
other  non-ionised  atoms,  increasing  in  number  with  the  concentration. 
The  positive  ion  would  be  formed  of  the  rest  of  the  atom  along  with 
the  molecules  of  the  surrounding  medium.  This  explains  the  pi-e- 
dominating  influence  of  the  metal  on  the  conductivity  of  salt  vapours 
as  observed  by  Arrhenius.  J.  McC. 

Magnetisation  of  Liquids  with  Change  of  Temperature. 
G.  PiAGGESi  {Xuovo  Cim.,  1902,  [v],  4,  247— 269).— From  the 
results  of  experiments  made  on  water  and  on  aqueous  solvations  of 
various  concentrations,  of  salts  of  iron,  manganese,  cobalt,  and  nickel, 
the  author  draws  the  following  conclusions  :  (1)  for  water,  the  dia- 
magnetism  diminishes  with  rise  of  temperature,  of  which  it  is  a 
linear  function.  (2)  The  magnetic  susceptibility  of  water  for  tempera- 
tures between  23°  and  86°  follows  the  law  : 

k=^  -0-804(1 -0-00175010-<5, 
t  being  the  temperature.  (3)  The  magnetic  susceptibilities  of  solu- 
tions decrease  as  the  temperature  rises,  the  temperature  coefficients 
for  the  solutions  examined  being  almost  identical  and  of  the  same 
order  of  magnitude  as  the  coefficient  of  expansion  of  gases.  (4)  The 
product,  ^.^-.10"*^,  of  the  magnetic  susceptibility  and  the  absolute 
temperature  is  a  constant,  the  value  of  which  depends  only  on  the 
nature  and  concentration  of  the  solution,  as  has  been  previously 
found  for  oxygen  and  for  aqueous  ferrous  sulphate  ;  this  product 
diminishes  with  the  concentration  of  the  solution.  T.  H.  P. 

Thermochemistry  of  Metaphosphoric  Acid.  H.  Giran  (Compt. 
rend.,  1902,  135,  1333— 1335).— The  heat  developed  by  the  transforma- 
tion of  metaphosphoric  acid  into  orthophosphoric  acid  was  measured, 
the  change  being  brought  about  by  means  of  sulphuric  acid.  Tiie 
result  obtained  was  : 

HPO3  (solid)  -hHgO  (liquid)  =H3P04  (solid)  -)- 10-22  Cal.  The 
heat  of  solution  of  solid  metaphosphoric  acid  is  -I- 9-76  Cal. ;  the  heat 
of  solution  of  fused  sodium  metaphosphate  is  -F3-97  Cal.  The  heat 
of  neutralisation  of  dissolved  metaphosphoric  acid  by  sodium  hydr- 
oxide is  -I- 14-84  Cal.     From  these  results,  the  author  further  deduces  : 

HPO3  (solid)  -HNa  (solid)  =NaP03  (solid)  -t- H  -1-63-03  Cal.  The 
corresponding  reaction  with  pyrophosphoric  acid  gives  54-11  Cal.,  and 
that  with  orthophosphoric  acid  gives  49  38  Cal.  The  heat  of  forma- 
tion of  metaphosphoric  acid  from  its  elements  is  calculated  to  be 
-f-234-64  Cal.,  but  this  number  is  given  with  some  reserve.     J.  McC. 

Cinchona  Alkaloids.  [Thermochemistry  of]  Quinine  and 
Quinidine.  Mauckllin  P.  E.  Bekthelot  and  Gaudeciion  {Compt. 
rend.,  1903,  136,  128— 139).— A  complete  investigation  of  the 
thermochemistry  of  quinine   and   quinidine   luus  been   made,  and  the 
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following  results  have  been  obtained.  The  heat  of  combustion  of 
anhydrous  amorphous  quinine,  C.^oHo^OgN.^,  is  8216  Cal.,  and  therefore 
the  mol.  heat  of  combustion  '2661-3  Cal.  The  heat  of  formation 
from  the  elements  is  50'5  Cal.,  and  the  heat  of  solution  in  dilute 
solution  of  4HC1  at  12°  is  +162  Cal.  The  heat  of  solution  of 
crystallised  quinine  trihydrate  in  the  same  solution  is  +11*5  Cal., 
consequently  the  addition  of  3H.,0  to  anhydrous  quinine  is  accom- 
panied by  a  development  of  +4-73  Gal.  The  heat  of  solution  of 
freshly  precipitated  quinine  in  4HC1  solution  differs  from  that  of  the 
anhydrous  substance  by  +r55  Cal.,  and  this  can  be  explained  by 
assuming  that  the  hydration  of  the  qviinine  is  slow.  The  heat  of 
solution  of  precipitated  quinine  which  has  stood  in  contact  with  the 
mother  liquor  for  5  days  is  lower  by  8-5  Cal.  than  that  of  anhydrous 
quinine,  and  this  indicates  that  the  hydration  proceeds  beyond 
CgoHg^OgNg'^-^g^  to  perhaps  8  or  9H2O  ;  the  difference  may,  however,  be 
due  to  the  quinine  molecule  undergoing  some  specific  transformation. 
When  dilute  alkalis  are  added  to  quinine,  no  sensible  heat  change 
takes  place.  The  heats  of  neutralisation  with  various  acids  have  been 
determined  :  the  anhydrous  base  with  4HC1  (dilute)  develops  16*2  Cal. 
at  11°  and  15-5  Cal.  at  19°,  whilst  with  HCl  at  11°  it  develops  9-9 
Cal.,  therefore  for  the  fixation  of  the  first  molecule  of  hydrogen  chloride 
9"9  Cal.  are  developed,  and  6'3  Cal.  for  the  second,  the  addition  of  more 
hydrogen  chloride  does  not  result  in  any  further  heat  change.  The 
values  found  for  the  heats  of  formation  of  the  solid  hydrochlorides  are 
11-9  Cal.  for  CgoHg^OgNg.HCl,  and  20-8  Cal.  for  C^oHg^gNa-SHCl 
from  dissolved  hydi'ochloric  acid,  and  29 '3  and  55*2  Cal.  respectively 
from  gaseous  hydrogen  chloride.  C2oH240.^N2,HCl  +  2H2O  (liquid)  = 
crystallised  salt  +  4-0  Cal.  ;  C2oIT2p2^2  +  CH3'C02H  aq.  =  dissolved 
salt  —  0  22  Cal, ;  the  heat  of  neutralisation  with  solid  acetic  acid  to 
give  the  solid  salt  would  be  +8"15  Cal.  The  heat  of  neutralisation 
with  one  mol.  of  lactic  acid  in  dilute  solution  is  +9*0  Cal.  at  11°,  and 
the  heat  of  solution  of  the  crystallised  lactate  is  -  1*83  Cal,  With  a 
dilute  solution  of  one  mol.  of  sulphuric  acid,  the  heat  developed  is  18'7 
Cal.  at  12°,  and  with  2H2SO4  it  is  18-0  Cal.  With  one  mol.  of  oxalic 
acid  in  dilute  solution  at  11°,  quinine  develops  163  Cal.,  and  with 
2C2H2O4  15 "2  Cal.  The  diacid  salts  are  therefore  formed  endotherm- 
ically.  From  a  comparison  of  the  results  with  those  obtained  with 
the  alkalis,  it  is  deduced  that  quinine  is  comparable  in  strength  with 
these. 

The  heat  of  combustion  of  quinidine  is  2660'6  Cal.  ;  its  heat  of 
formation  from  the  elements  is  +51*2  Cal,  The  heat  of  solution  of 
the  freshly  precipitated  quinidine  in  a  dilute  solution  of  4HC1  differs 
fi'om  that  of  the  anhydrous  base  by  2*6  Cal.  The  heats  of  neutralisa- 
tion with  acids  are  very  nearly  the  same  as  those  of  quinine. 

J.  McC. 

Volumenometer  for  Small  Quantities  of  Substance.  Ludwig 
Zehnder  (^Ann.  Physik,  1903,  [iv],  10,  40 — 71). — A  small  glass  vessel 
of  known  displacement  and  internal  capacity,  containing  a  weighed 
quantity  of  the  substance  the  density  of  which  is  to  be  determined,  is 
introduced  into  a  barometer  tube,  the  upper  end  of  which  is  closed 
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by  a  well-fittiug  stopper  and  mercury  seal.  A  Torricellian  vacuum 
having  been  formed  and  the  air  in  the  glass  vessel  allowed  to  pass 
into  it,  the  height  of  the  mercurial  column  is  altered  until  the 
meniscus  reaches  a  fixed  point.  The  density  can  then  be  calculated 
from  the  height  of  the  mercurial  column.  When  the  apparatus  has 
been  carefully  calibrated,  it  is  possible  to  obtain  excellent  results  with 
very  small  quantities  of  substance  {O'l — 0*3  gram).  The  results  ob- 
tained for  the  sp.  gr.  of  a  substance  (1)  when  granular,  (2)  when 
powdered,  are  almost  the  same.  The  method  has  the  additional 
advantage  that  the  substance  investigated  is  not  brought  into  con- 
tact with  any  liquid.  J.  C  P. 

Modifications  of  Say's  Stereometer.  E.  Mameli  and  A.  Sanna 
{Gazzetta,  1902,  32,  ii,  211— 2U).— In  place  of  the  greased  plate  of 
Say's  stereometer  [Ann.  Chim.,  1707,  23,  1),  the  authors  employ  a 
hermetically  sealed  cover  provided  with  a  vertical  cock,  which  serves 
also  as  a  handle.  Also,  instead  of  having  two  scales,  the  tube  is  fur- 
nished with  only  one,  and  is  so  adjusted  that  a  length  of  two  centi- 
metres corresponds  with  a  volume  of  1  c.c.  As  immersion  liquid, 
water  is  used  in  place  of  mercury.  The  apparatus  is  used  in  the  same 
way  as  that  of  Say  and  gives  more  accurate  results  than  the  latter,  as 
is  shown  by  the  results  of  a  number  of  measurements  of  the  volumes 
of  definite  quantities  of  water,  flowers  of  sulphur,  iron,  mercury,  par- 
affin, fused  nickel,  marble,  granite,  alum,  asbestos  threads,  and  rock 
salt.  T.  H.  P. 

Influence  of  Pressure  on  the  Propagation  of  Explosion  in 
Gases.  Alexander  de  Hemptinne  (JJull.  Acad.  Hoy.  Behj.,  1902, 
11,  761 — 775). — The  limiting  pressures,  below  wliich  explosion  caused 
by  sparking  or  by  incandescence  does  not  occur,  have  been  determined 
for  various  explosive  mixtures.  The  values  are  rather  variable,  the  mean 
pressures  in  mm.  (the  first  figure  for  sparking,  the  second  for  incan- 
descence) being:  hydrogen,  35  and  192  ;  carbonic  oxide,  58  and  145  ; 
methyl  alcohol,  45  and  145  ;  ethyl  alcohol,  40  and  125  ;  ether,  35  and 
125  ;  benzene,  25  and  105  ;  acetylene,  15  and  45  ;  carbon  disulphide,  12 
and  H.  The  mean  explosion  temperature  of  the  mixture  ether — -oxy- 
gen has  been  determined  as  225°  ;  acetylene — oxygen,  180°  ;  and  carbon 
disulphide — oxygen,  200°.  No  certain  relationships  can  be  traced 
between  the  explosion  pressure,  heat  of  formation,  heat  of  combustion, 
explosion  temperature,  speed  of  explosion  wave,  and  temperature  of 
combustion,  a  tabular  survey  of  which  is  given  in  the  paper,  but  the 
explosion  cauf-ed  by  sjiarking  has  a  different  character  to  that  caused 
by  incandescence  ;  the  chief  factor  in  the  first  case  appears  to  be 
the  velocity  of  translation  of  the  molecules,  whilst  in  the  second  the 
heats  of  formation  and  combustion  and  the  temperature  of  reaction 
play  a  predominant  part. 

No  combination  occurs  on  sparking  a  mixture  of  nitrogen  and 
hydrogen  under  a  pressure  of  80  atmospheres,  or  in  a  mixture  of 
acetylene  and  nitrogen  under  five  or  ten  atmospheres.  Under  30 
atmospheres,  the  acetylene  in  the  latter  experiments  decom[)oses  into 
carbon  and  hydrogen.  Cr.  I).  L. 
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Metallic  Substitution.  Alb.  J,  J.  Yandevelde  and  C.  E. 
Wastkels  {Bidl.  Acad.  Ro7j.  Belg.,  1902,  11,  795— 839).— The  speed 
of  reaction  between  pure  zinc  and  aqueous  and  dilute  alcoholic  solu- 
tions of  copper  sulphate  is  shown  to  depend  on  the  form  of  the  metal, 
its  position,  and  the  state  of  rest  or  motion  of  the  liquid.  The 
presence  of  alcohol  retards  the  initial  solution  of  the  zinc,  but  after  a 
certain  point  increases  it,  so  that  more  metal  dissolves  in  the  alcoholic 
than  in  the  aqueous  solution  when  in  a  state  of  rest,  the  differeuce 
disappearing  in  solutions  which  are  agitated.  In  all  cases,  the  solution 
of  zinc  continues  after  complete  precipitation  of  the  copper,  and  to  a 
greater  extent  in  the  dilute  alcoholic  solution  than  in  the  aqueous,  the 
amount  of  hydrogen  evolved  being  consequently  larger  in  the  former 
than  in  the  latter  case.  This  is  attributed  to  hydrolytic  dissociation 
of  the  sulphates,  in  consequence  of  which  zinc  hydroxide  is  precipitated 
and  can  be  detected  in  the  deposit  of  copper.  The  second  part  of  the 
paper  [by  C.  E.  Wasteels]  contains  a  mathematical  discussion  of  the 
influence  of  the  form  of  the  reacting  metal.  G.  D.  L. 


Rate  of  Oxidation  of  Ferrous  Salts  by  Chromic  Acid. 
Clara  C.  Benson  (/.  Physical  Ghem.,  1903,  7,  1 — 14). — The  present 
paper  contains  an  account  of  experiments  on  the  reaction  between 
chromic  acid  and  ferrous  sulphate  in  the  absence  of  iodides,  the 
results  of  similar  experiments  in  the  presence  of  potassium  iodide 
being  deferred.  The  estimation  of  ferrous  salt  in  solutions  contain- 
ing also  ferric  salts,  potassium  dichromate,  and  sulphuric  acid  caused 
considerable  difficulty,  and  was  finally  effected  by  measuring  the  rate 
of  oxidation  of  potassium  iodide  by  the  mixture,  the  rate  being  increased 
by  the  ferrous  salt.  The  experiments  indicate  that  the  rate  of  oxida- 
tion of  ferrous  sulphate  is  propoi'tional  to  the  second  power  of  the 
concentration  of  both  ferrous  salt  and  acid.  The  variation  of  concen- 
tration of  the  dichromate  did  not  lead  to  definite  results,  the  increase  of 
rate  of  oxidation  being  apparently  proportional  to  the  TTth  power  of 
the  concentration.     Ferric  salts  cause  a  great  retardation. 

L.  M.  J. 


Principle  of  Chemical  Equilibrium.  (Isomeric  Transform- 
ation of  the  a  Oxides  of  defines  into  Aldehydes  and  Ketones.) 
Wladimiu  B.  Markownikoff  (/.  Russ.  Phys.  Chem.  Soc,  1902,  34, 
918 — 934). — The  author  discusses  the  various  explanations  which  have 
been  put  forward  for  the  isomeric  transformation  of  the  oxides  of 
a-glycols  into  aldehydes  or  ketones.  Some  of  these  are  not  in  accord- 
ance with  observed  facts,  and  none  of  them  explains  the  transforma- 
tion of  the  oxides  of  pinacones  into  pinacolines. 

According  to  the  author's  views,  the  oxide  first  combines  with  the 
acid  present,  and  the  compound  thus  formed  then  undergoes  intra- 
molecular rearrangement  and  afterwards  loses  the  elements  of  the 
acid  originally  taken  up.  In  this  rearrangement,  it  is  necessary  to 
suppose  that  carbon  radicles,  like  elementary  atoms  and  groups,  are 
capable  of  changing  over  from  one  carbon  atom  to  another  in  the 
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molecule.     An  example  of  the  method  iu  which  this  change  is  carried 
out  is  : 

CMe..Ci-CMeg-OH  -*  CMeo-CMeCl-OH  -*  CMeg-COMe  +  HCl. 

T.  H.  P. 


The  Solubility  Equilibrium  between  Silver  Chloride,  Silver 
Oxide,  and  Solutions  of  Potassium  Chloride  and  Hydroxide. 
AuTHUR  A.  NoYES  and  D.  A.  KoiiR  (/.  Amer.  Chein.  Soc,  1902,  24, 
1141 — 1148). — The  solubilities  of  silver  oxide  and  silver  iodate  have 
been  determined  analytically  ;  for  silver  oxide,  it  is  2  16  x  10"^  gram- 
mol,  per  litre,  and  for  silver  iodate  1'89  x  10""^  gram-mol.  per  litre  at 
25°. 

Excess  of  moist  silver  oxide  and  silver  chloride  was  shaken  with 
solutions  of  potassium  hydroxide  of  definite  strengths  at  25°  and  the 
concentration  of  hydroxyl  and  chlorine  ions  in  the  solutions  was 
determined.  It  is  found  that  the  ratio  of  the  concentrations  of 
chlorine  and  hydroxyl  ions  increases  by  only  8  per  cent.,  when  the 
concentration  of  the  potassium  hydroxide  increases  six  times ;  the 
value  of  the  ratio  is  about  O'Ol.  On  the  basis  of  the  law  of  mass 
action,  it  is  shown  that  this  ratio  indicates  that  the  solubility  of  silver 
chloride  is  about  one-tenth  of  that  of  the  oxide.  The  solubility  of 
silver  chloride  would  therefore  be  216  x  10"'^  gram-mol.  per  litre; 
this  is  only  in  tolerable  agreement  with  the  value,  1*5  x  10"^, 
obtained  by  Kohlrausch  and  Rose  from  conductivity  experiments,  and 
the  difference  may  be  explained  by  the  fact  that  in  deducing  the  value 
2-lG  x  10^^  it  was  assumed  that  the  silver  hydroxide  is  completely 
dissociated.  Inversely,  using  Kohlrausch  and  Ptose's  value,  it  is  found 
that  silver  hydroxide  in  its  saturated  solution  is  only  dissociated  to 
the  extent  of  70  per  cent.  J.  McC. 

Basis  of  the  Theory  of  Solution.  Mathias  Cantor  (An7i. 
Physik,  1903,  [iv],  10,  205— 213).— A  theoretical  paper.  Exception  is 
taken  to  one  of  the  assumptions  involved  in  Planck's  thermodynamical 
treatment  of  solutions,  and  the  author  develops  a  theory  which,  it  is 
claimed,  is  entirely  free  from  hypothesis.  J.  C.  P. 

Oxidation  of  Ammonia  and  Amines  by  Catalytic  Action. 
J.  AcGUSTE  Trillat  {Coi/ipt.  re«c^.,  1903, 136, 53 — 56). — When  ammonia 
is  oxidised  in  presence  of  water  vapour  by  means  of  a  heated  platinum 
wire,  it  yields  nitrous  acid,  a  smaller  quantity  of  nitric  acid,  and  a 
small  amount  of  free  nitrogen.  Alkylamines  and  diamines,  under 
similar  conditions,  yield  nitrous  and  nitric  acids  and  an  aldehyde,  as  if 
the  amine  were  first  resolved  into  ammonia  and  an  alcohol  which  were 
afterwards  oxidised  separately.  Triethylamine  is  practically  unaffected 
by  air  and  water  in  contact  with  platinum.  Aniline  is  likewise  not 
oxidised  under  these  conditions,  but  dimethylaniline  is  converted  into 
the  compound  NMe2"C,;H4*CH2'CgH^']SHMe,  the  alkyl  groups  being 
first  attacked  and  partially  converted  into  aldehyde,  which  brings 
about  the  condensation.  C  H.  B. 
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I^he  Number  of  Stereoisomerides.  Zdenko  H.  Skraup  {Ber., 
1903,  36,  141.  Compare  this  vol.,  ii,  67).— Picciuini  (Gazzetta,  1900, 
30,  i,  125)  has  previously  drawn  attention  to  the  effect  of  the 
connection  of  asymmetric  carbon  atoms  by  "  bi'idge-linking  "  on  the 
number  of  stereoisomerides.  A.  H. 

An  Automatic  Gas  Generator.  Henry  H.  Denham  {J.  Amer. 
Chevi.  Soc,  1902,  24,  1080 — 1081). — A  simple  form  of  gas  apparatus 
is  described,  in  which  the  acid  reservoir  is  so  connected  with  the 
generator  that  the  spent  acid  is  returned  to  the  bottom  of  the 
reservoir,  Avhereas  fresh  acid  is  drawn  oif  from  the  top.  E.  F.  A. 
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The  Proportion  of  Hydrogen  in  the  Atmosphere.  Ana- 
TOLE  Leduc  {Compt.  rend.,  1902,  135,  1332 — 1333). — In  reply  to 
Gautier's  criticism  (this  vol.,  ii,  138)  of  the  author's  previous  paper 
(this  vol.,  ii,  68),  it  is  noted  that  the  density  there  referred  to  relates 
to  atmospheric  nitrogen  free  from  hydrogen  and  hydrocarbons,  these 
having  been  carefully  removed.  It  is  insisted  that  the  copper,  used  by 
Dumas  and  Boussingault  in  their  analysis  of  air  must  have  contained 
hydrogen,  because  they  passed  several  litres  of  air  over  the  heated 
copper,  and  this  can  only  have  removed  the  moisture.  Hydrogen 
forms  a  stable  compound  with  copper  below  a  red  heat,  and  its  tension 
of  dissociation  only  becomes  appreciable  at  such  a  temperature  as  that 
at  which  the  copper  completely  absorbs  oxygen  from  the  air.  The 
•  author  maintains  the  views  previously  expressed.  J.  McC. 

The  Proportion  of  Hydrogen  in  the  Atmosphere.  Armand 
Gautier  [Compt.  rend.,  1903,  136,  21—22). — A  further  reply  to 
Leduc.  C.  H.  B. 

Decomposition  of  Hydrogen  Peroxide  by  Electrolytic  Oxygen 
or  Hydrogen.  Simeon  Tanatar  (Ber.,  1903,  36,  199— 202).— Two 
Hofmann's  voltameters  are  placed  in  circuit  with  a  battery  of  10 
cells.  In  one  voltameter,  15  per  cent,  sulphuric  acid  is  placed,  and  in 
the  other  a  similar  solution  containing  hydrogen  peroxide.  The 
volume  of  oxygen  in  the  second  voltameter  is  always  greater,  and  the 
volume  of  hydrogen  less,  than  the  volumes  of  the  same  gases  in  the 
first  voltameter.  This  undoubtedly  indicates  that  hydrogen  peroxide 
is  oxidised  at  the  anode  and  at  the  same  time  reduced  at  the  cathode. 
With  a  3  per  cent,  solution  of  the  peroxide,  the  reaction  at  the  anode 
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proceeds  quantitatively  according  to  the  equation  O  +  H.^O^  =  H.^0  +  O.^, 
and  with  a  6  per  cent,  solution  the  reduction  at  the  cathode  is  practi- 
cally quantitative  and  no  hydrogen  is  evolved. 

A  solution  of  the  peroxide,  when  electrolysed  in  presence  of 
nitric  acid,  behaves  in  exactly  the  same  manner.  Comparatively 
strong  solutions  of  sulphuric  acid,  when  electrolysed,  do  not  decompose 
the  peroxide.  Ozonised  oxygen  and  hydrogen  peroxide  react  but  very 
slowly.  J.  J.  B. 

Relative  Streiigths  of  Hydrochloric  and  Nitric  Acids,  and 
the  Behaviour  of  the  Latter  towards  Solutions  of  Potassium 
Iodide.  Otto  KinLiNc  {Zeit.  angew.  Cheni.,  1902,  15,  1257 — 1261). 
— In  order  to  determine  Avhether  any  difference  exists  between  the 
strengths  of  hydrochloric  and  nitric  acids,  the  reaction  between 
potassium  dichromate  and  potassium  iodide  in  the  presence  of  hydi'O- 
chloric  and  nitric  acids,  respectively,  has  been  investigated.  The 
amount  of  iodine  set  free  was  independent  of  the  nature  of  the  acid, 
and  corresponded  accurately  with  the  amount  of  dichromate  present. 
Potassium  iodide  appears  to  be  very  stable  towards  nitric  acid ;  in  a 
mixture  containing  20  c.c.  lY/lO  potassium  dichromate,  40  c.c.  iV710 
potassium  iodide,  and  100  cm.  nitric  acid  of  sp.  gr.  1"2,  20'5  c.c.  i\710 
iodine  was  found  free  after  ten  minutes ;  in  the  presence  of  an 
equivalent  amount  of  hydrochloric  acid,  20 "5  c.c.  JV/10  iodine  was  also 
set  free  in  the  same  time.  K.  J.  P.  O. 

Apparatus  for  the  Liquefaction  of  Air  and  Hydrogen. 
Kaul  Olszewski  {Bull.  Acad.  Sci.  Cracow,  1902,  619 — 633). — Ex- 
perience has  sliown  that  Hampson's  apparatus  for  liquefying  air  is  far 
superior  to  Linde's.  A  modified  Hampson's  appai'atus  is  described  by 
means  of  which  double  the  amount  of  air  can  be  liquefied  for  the  same 
expenditure  of  energy  as  is  found  possible  with  Hampson's  original 
apparatus.  In  this  apparatus,  the  details  of  the  construction  of  which 
are  given  in  the  paper,  the  expanded  and  cooled  air  is  used  to  cool  the 
Hampson  regenerator  through  which  the  expanding  air  is  passing.  A 
smaller  apparatus,  consisting  of  one  Hampson  regenerator,  with  which 
100  cm.  of  liquid  air  can  be  obtained  in  10  minutes,  is  also  described. 

The  apparatus  for  liquefying  hydrogen  is  of  the  Hampson  type  and 
differs  from  those  devised  by  Dewar  and  Travers  in  the  following 
points ;  the  liquid  air  used  to  cool  the  hydrogen  is  boiled  under  the 
ordinary  pressure  ;  no  means  of  cooling  otlier  than  by  means  of  liquid 
air  is  used  ;  only  three  litres  of  liquid  air  are  requii^ed  to  produce 
200 — 300  cm.  of  liquid  hydrogen,  whereas  Travers'  apparatus  uses 
8  litres  for  the  same  amount.  A  detailed  description  of  the  apparatus 
(with  diagrams)  and  of  its  method  of  working  is  given  in  the  paper. 

K.  J.  P.  0. 

Analyses  of  Air  from  Coal  Mines.  Fueueuick  B.  Guthrie  and 
A.  A.  Atkinson  [and,  in  part,  \V.  i\l.  Hamlet]  (J.  Roij.  f^oc.  jV.  S. 
Wales,  1902,  35,  52 — 61). — Examination  of  four  samples  of  air  from 
the  return  airway,  Wallsend  colliery,  showed  the  absence  of  carbon 
monoxide  and  methane,  a  deficiency  of  oxygen  of  0'85  — 1'59  per  cent., 
and  an  exce.ss  of  carbon  dioxide  of  0"16  — 02S  per  cent,  (ordinary  air 
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containiug  20'9  per  cent,  of  oxygen  and  0'03  per  cent,  of  carbon 
dioxide).  In  four  samples  from  Burwood  olliery,  carbon  monoxide 
and  methane  were  absent ;  thei^e  was  a  deficiency  of  oxygen  of 
0'U7 — 0"56,  and  an  excess  of  carbon  dioxide  of  0-01 — O'lO  per  cent. 

Four  samples  of  air  were  withdrawn  from  the  Gunnedah  mine,  which 
had  been  sealed  for  the  previous  three  months  in  order  to  extinguish 
an  outbreak  of  fire  ;  carbon  monoxide  and  inflammable  gases  were 
absent,' carbon  dioxide  was  present  to  the  extent  of  1*04 — 2-09,  oxygen, 
13-68 — 16-93,  and  nitrogen,  82-03 — 84-23  per  cent.  Some  years  ago, 
the  workings  of  Greta  colliery  were  sealed  on  account  of  the  occurrence 
of  spontaneous  fires.  The  composition  of  two  samples  of  air  from 
this  mine  was  as  follows;  carbon  dioxide,  2-14 — 2-17;  oxygen, 
10-50—10-60;  and  nitrogen,  87-,23— 87-36  per  cent. 

[With  William  M.  Hamlet.] — The  composition  of  gases  obtained 
from  the  Dudley  colliery  after  it  had  been  closed  down  in  consequence 
of  explosion  and  fires  was  determined.  One  sample  consisted  of  3*2  per 
cent,  of  carbon  dioxide,  and  96-8  per  cent,  of  methane,  whilst  another 
sample  contained  2-8  per  cent,  of  carbon  dioxide,  15-0  per  cent,  of 
atmospheric  air,  and  82'2  per  cent,  of  methane.  E.  G. 


Chlorides  of  Sulphur,  especially  the  so-called  Sulphur 
Dichloride.  Otto  Kuff  and  Georg  Fischer  {Bei\,  1903,  36, 
418 — 433). — Two  preparations  of  the  so-called  sulphur  dichloride, 
containing  70-1  and  71-9  per  cent,  of  chlorine,  were  vaporised  at  the 
temperatures  -  10°  and  0°  respectively  by  the  passage  of  a  stream  of 
carefully  dried  and  cooled  carbon  dioxide  ;  the  composition  of  both  the 
liquid  and  the  vapours  was  determined  by  analysis,  the  latter  by 
absorbing  the  gases  in  nitric  acid  containing  silver  nitrate.  The  com- 
position of  the  liquid  was  determined  at  intervals  by  sucking  up  small 
quantities  into  exhausted  glass  bulbs  and  treating  these  by  the  Carius 
method,  intermediate  compositions  being  deduced  by  interpolating  the 
values  so  obtained.  Tables  are  given  showing  that  the  percentage  of 
chlorine  in  the  liquid  chloride  continuously  diminishes  until  the  value 
57  per  cent,  is  reached,  which  is  slightly  greater  than  that  correspond- 
ing with  the  compound  S^Cl^ ;  during  this  interval,  the  vapour  is 
always  much  richer  in  chlorine  than  the  liquid,  the  percentage  of  that 
element  in  the  vapour  falling  from  85*2  to  68-2  at  -  10°,  whilst  the 
percentage  in  the  liquid  changes  from  70-1  to  57-9.  The  conclusion  is 
drawn  that  the  sulphur  dichloride  between  - 10°  and  0°  is  a 
mixture  of  several  substances,  and  is  not  a  definite  individual. 

Additional  information  was  obtained  by  observing  the  melting 
point  of  chlorinated  products  containing  from  51-5  to  92-5  per  cent, 
of  chlorine.  The  curve  illustrating  the  results  shows  two  maxima  at 
-80°  and  -30-5°,  the  composition  of  the  liquid  at  these  points  corre- 
sponding with  the  compounds  S.2CI.2  and  SCl^.  There  is  also  an 
indication  of  a  maximum  outside  the  curve  practically  realised, 
which  corresponds  with  a  compound  SCl^^.  The  eutectic  mixture 
melts  at  — 113°,  and  its  solidification,  which  occurs  at  —113°  and 
causes  a  sudden  rise  of  temperature  to  —101-3°,  clearly  shows  it  to 
be   a   mixture   of   sulphur   monochloride   and    tetrachloride,   and   of 
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these  two  substances  only.     There  is   no  evidence  of  the  existence  of 
the  compound  SOU.  W.  A.  D. 

Influence  of  Impurities  on  the  Specific  Gravity  of 
Sulphuric  Acid.  Aktiiur  Marshall  {J.  Soc.  Chem.  Ind.,  1902, 
21,  1508 — 1511).^ — The  addition  of  nitric  acid  (94'0  percent,  strength) 
to  sulphuric  acid  (96-5  percent.,  sp.  gr.  1-8437  at  18718°)  increases 
the  gravity  of  the  latter,  a  maximum  (1*862  at  18°/18°)  being  reached 
with  about  7'5  per  cent,  of  nitric  acid.  Further  addition  then 
causes  the  gravity  to  diminish.  Extremely  small  quantities  of 
nitric  acid  are  found  to  have  a  marked  effect  on  the  gravity.  A 
table  is  given  showing  the  increases  in  gravity  of  various  strengths 
of  sulphuric  acid,  caused  by  the  addition  of  O'l  per  cent,  of  sodium, 
magnesium,  calcium,  aluminium,  iron,  and  lead  sulphates.  In  some 
cases,  these  salts  were  not  soluble  in  the  acid  to  the  extent  of  0"1 
per  cent.  The  author  has  recalculated  Pickering's  table  of  specific 
gravities  (Trans.,  1890,  57,  152)  into  percentages  of  HgSO^  for 
each  interval  of  0*001  in  the  gravity.  W.  P.  S. 

Certain  Tellurium  Minerals  and  the  Action  of  Sulphur 
Monochloi'ide  on  them.  R.  W.  Emerson  MacIvor  (Chem.  Neios, 
1902,  86,  308).— Native  tellurium,  of  sp.  gr.  6-22,  containing  Te  96  94 
and  Au  2*4  per  cent.,  and  calaverite  from  Kalgoorlie,  Western  Australia, 
of  sp.  gr.  9-314,  containing  Te  57,  Au  4215,  and  Ag  0-60  per  cent., 
were  both  completely  decomposed  by  heating  in  the  finely  powdered 
condition  with  sulphur  monochloride,  tellurium  tetrachloride  being 
formed  and  sulphur  liberated.  D.  A.  L. 

Preparation  of  Nitrogen  from  Ammonium  Nitrite.  Georg 
VON  Knorre  {Chem.  Centr.,  1903,  i,  125;  from  Chem.  Ind.,  1902,  25, 
531 — 536). — The  original  paper  contains  a  resume  of  previous  work  on 
the  preparation  of  nitrogen.  Experiments  have  shown  that  the  gas 
obtained  from  ammonium  nitrate  always  contains  nitric  oxide.  This 
gas  may  be  removed  by  means  of  an  acid  solution  of  a  ferrous  salt  or 
an  acid  solution  of  potassium  permanganate,  but  in  the  former  case 
the  ferrous  solution  is  liable  to  give  up  a  portion  of  the  dissolved  nitric 
oxide  when  shaken  with  an  indifferent  gas,  and  in  the  latter,  variable 
quantities  of  oxygen  are  liberated  in  the  oxidation  of  the  nitric  oxide 
to  nitric  acid.  Nitric  oxide  is  best  removed  by  treating  the  gas  with  a 
mixture  of  5  vols,  of  a  saturated  solution  of  potassium  dichromate  and 
1  vol.  of  concentrated  sulphuric  acid.  The  gas  obtained  by  heating  a 
solution  of  sodium  nitrite  and  ammonium  nitrate  in  45  c.c.  of  water 
contained  13  — 19  per  cent,  of  nitric  oxide,  and  the  addition  of 
potassium  dichromate  to  the  mixture  was  found  to  increase  the  quantity 
of  oxide.  If  the  air  is  removed  from  tlie  fiusk  before  heating,  the  nitric 
oxide  is  only  formed  towards  the  end  of  the  reaction.  Wlien  a  large 
excess  of  ammonium  chloride  is  used,  the  nitrogen  contains  only  09  per 
cent,  of  nitric  oxide,  and  in  the  latter  stages  of  the  acti(Mi  it  contains 
none.  A  mixture  of  3  parts  of  ammonium  sulphate  to  1  of  nitrite  yields 
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a  gas  which  does  not  contain  a  measurable  quantity  of  nitric  oxide. 
The  presence  of  ammonia  renders  the  action  slower,  but  prevents  the 
formation  of  nitric  oxide,  whilst  addition  of  salts  which  react  to  form 
ammonia,  such  as  potassium  chromate,  disodium  hydrogen  phosphate, 
or  sodium  tungstate,  also  renders  the  gas  free  from  nitric  oxide.  The 
presence  of  the  sulphates  of  iron,  zinc,  or  copper,  on  the  other  hand, 
promotes  the  formation  of  nitric  oxide. 

Pure  nitrogen  is  best  prepared  by  heating  a  solution  of  1  part  of 
sodium  nitrite  with  1 — 2  of  ammonium  sulphate  and  1  of  potassium 
dichromate  and  washing  the  gas  by  passing  it  through  a  Lunge  10 
bulb  tube  containing  dilute,  sulphux^ic  acid  or  a  mixture  of  potassium 
dichromate  and  sulphuric  acid  as  just  desci'ibed.  E.  W.  W. 

Burning  of  Nitrogen  to  Nitric  Oxide  in  the  Electric  Flame. 
WiLHELM  MuTHMANN  and  Hans  Hofer  {Ber.,  1903,  36,  438 — 453). — 
In  the  experiments  described,  the  current  was  obtained  from  a  1'5 
kilowatt  alternating  dynamo  transformed  from  25  amperes  at  20  volts 
to  0'05 — 0*15  ampere  at  2,000 — 4,000  volts.  The  temperature  of  the 
flame  diminishes  with  an  increase  in  the  distance  between  the 
electrodes,  but  its  height  increases.  The  temperature  was  measured 
by  the  amount  of  dissociation  caused  by  the  current  passing  through 
carbon  dioxide  under  the  same  conditions  as  in  air.  For  a  distance  of 
1  cm.  between  the  electrodes  with  8  amperes  and  15  volts  in  the  primary 
circuit,  the  temperature  was  1825°,  whilst  for  1"5  and  35  cm.  with  12 
amperes  and  1 5  volts,  and  with  20  amperes  and  17  volts  respectively,  the 
temperatures  were  1800°  and  1590°  respectively.  Tables  are  given  show- 
ing the  equilibria  between  nitric  oxide,  nitrogen,  and  oxygen  correspond- 
ing with  different  distances  of  the  electrodes,  obtained  by  the  flame  pass- 
ing through  air  and  thi'ough  nitric  oxide  ;  the  proportion  of  nitric  oxide 
is  in  all  cases  greatest  when  the  flame  is  smallest  and  at  the  highest 
temperature,  that  is,  when  the  electrodes  are  closest ;  thus  in  the  case 
of  air  for  the  distances  0*4,  I'O,  and  1'5  cm.,  the  percentages  of  nitric 
oxide  are  6 '7,  4' 3,  and  3*7  respectively,  and,  starting  with  nitric 
oxide,  5-0,  4-5,  and  4'6. 

From  a  lengthy  theoretical  discussion  on  the  economy  of  the 
process,  the  author  considers  that  it  should  be  possible  to  manufacture 
nitric  acid  electrically  at  about  one-quarter  the  cost  incurred  in 
preparing  it  from  Chili  saltpetre,  and  that  owing  to  the  large  amount 
of  energy  consumed  in  heating  the  excess  of  nitrogen,  the  efficiency  of 
the  method  would  be  much  enhanced  by  working  with  a  mixture 
of  oxygen  and  nitrogen  in  equal  proportions  and  not  with  ordinary  air. 

W.  A.  D. 

The  Emanation  of  Phosphorus.  EugI^ne  Bloch  (Ooinpt.  rend., 
1902,  135,  1324 — 1326). — A  cvirrent  of  dry  air  was  passed  at  a 
constant  rate  over  dry  phosphorus,  and  the  conductivity  of  the  air  due 
to  ionisation  was  determined.  From  the  results  so  obtained,  the 
author  calculates  the  speed  of  the  ions,  which  is  about  the  same  for  both 
kinds,  to  be  1/300  mm.  per  second  for  a  fall  of  potential  of  1  volt  per 
cm.  The  nature  of  the  emanation  is  unknown  ;  it  is  considerably 
weakened  in  its  eli'ects  by  passing  the  air  through  glass  wool  or 
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through  cei'taiu  solutions.  The  ions  present  an  analogy  with  those 
obtained  by  Towusend  {Phil.  May.,  1898,  45,  125)  by  the  electrolytic 
process.  The  ions  also  act  as  nuclei  for  cloud  production,  even  in 
gases  not  quite  saturated  with  moisture.  J.  McC. 

Phosphorus  Suboxide  and  the  Supposed  Solubility  of  Red 
Phosphorus  in  Aqueous  Alcoholic  Alkalis.  August  Miciiaelis 
and  K.  VON  Arknd  {Annalen,  lt)02,  325,  361 — 3G7.  Compare  Abstr., 
1900,  ii,  137  ;  and  1901,  ii,  153). —  It  is  pointed  out  that  the  analyses  of 
the  supposed  suboxide  carried  out  by  Burgess  and  Chapman  (Trans., 
1901,79,1235)  to  show  that  this  substance  was  merely  impure  red 
phosphorus  are  in  reality  very  good  evidence  for  the  existence  of  the 
suboxide  ;  the  mean  of  their  results  gives  88'51  percent,  of  phosphorus, 
whereas  phosphorus  suboxide  requires  88"57  per  cent.  The  solubility 
of  red  phosphorus  in  aqueous  alcoholic  alkalis  (Burgess  and  Chapman, 
loc.  cit.)  is  not  confirujed.  Pure  red  phosphorus,  whether  commercial 
or  prepared  by  heating  phosphorous  acid  and  phosphorus  trichloride, 
is  insoluble  in  this  medium  ;  when  red  phosphorus  is  rubbed  with 
water  for  a  long  time,  it  is  to  a  small  extent  oxidised,  yielding  the 
suboxide  and  acids  of  phosphorus ;  at  the  same  time,  a  small  amount 
of  ordinary  phosphorus  is  formed,  which  dissolves  when  the  mixtiu-e 
is  treated  with  alkaline  solutions.  K.  J,  P.  O. 

Action  of  Ammonia  on  Phosphorus  Pentasulphide  and  the 
Nitride  of  Phosphorus,  P3N5.  Alfred  Stock  and  Bertiiold 
Hoffmann  {Be7:,  1903,  36,  314 — 319). — At  the  ordinary  temperature, 
phosphorus  pentasulphide  and  ammonia  form  a  yellow  additive  product, 
P2S-,6NH3,  whilst  at  —  20°  a  colourless  additive  product,  P,S5,7NH2, 
is  obtained.  When  the  yellow  additive  product,  or  phosphorus  penta- 
sulpliide,  is  dissolved  in  liquid  ammonia,  a  reaction  occurs  in  wliich 
two  substances  are  formed,  one  of  which  is  insoluble  in  liquid 
ammonia  and  crystallises  out,  whilst  the  other  is  obtained  by  evapor- 
ating the  ammonia;  the  former  is  ammonium  iminotrithiophosphate, 
(NH^S)3P!NH,  the  latter  compound  {?,  ainmoniimi  nitrilodithiophosphate, 
(NH^S)oP:N.  These  reactions  of  the  additive  products  of  phosphorus 
pentasulphide  and  ammonia  show  that  the  latter  are  probably 
ammonium  salts  of  thiophosphates  ;  thus,  P2S^,6NH3,  is  ammonium 
di-iminopentathiopyrophosphate,  [(NH.^S).2PINH].2S. 

When  either  of  the  additive  products  of  phosphorus  pentasulphide 
and  ammonia  or  the  thiophosphates  just  mentioned  are  heated,  or  when 
phostihorus  pentasulphide  is  slowly  heated  in  gaseous  ammonia  up  to 
230^,  phosphorus  nitride,  P3N5,  is  produced  ;  it  is  a  colourless,  odour- 
less, tasteless,  and  completely  insoluble  substance  which  can  be  heated 
to  redness,  only  decomposing  into  phosphorus  and  nitrogen  at  a  bright 
red  heat  ;  when  heated  in  hydrogen,  ammonia  is  produced  ;  boiling 
water  decomposes  it  very  slowly  into  ammonia  and  phosphoric  acid,  but 
the  decomposition  takes  place  rapidly  and  quantitatively  at  KSO'';  when 
heated  with  chlorine  or  oxygen,  the  nitride  takes  fire  ;  with  many 
metals,  phosphides  are  formed  ;  some  metallic  oxide.s,  such  as  lead  oxide 
and  arsenic  oxide,  are  reduced. 

It  is  possible  that  Briegleb  and  Geuther  {Annalen,  18G2,  123,  235) 
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obtained  phosphorus  nitride  mixed  with  magnesium  chloride  by  heating 
magnesium  nitride  with  phosphoric  chloride ;  whether  the  so-called 
phosphamide  contains  phosphorus  nitride  seems  doubtful  (compare 
Besson,  Abstr.,  1892,  1152). 

Attention  is  drawn  to  the  fact  that  the  compound  of  phosphorus  and 
nitrogen  is  stable,  just  as  are  the  compounds  of  aluminium  and  boron, 
carbon  and  silicon,  and  of  sulphur  and  oxygen.  K.  J.  P.  0. 


Arsenic  Pentachloride.  Charles  Baskerville  and  H.  H. 
Bennett  (/.  Amer.  Chem.  Soc,  1902,  24,  1070— 1072).— To  prepare  the 
pentachloride,  about  5  c.c.  of  purified  arsenic  trichloride,  in  a  dry  test- 
tube  cooled  by  solid  carbon  dioxide  loosely  packed  in  a  Dewar  bulb, 
are  saturated  with  chlorine.  The  crystalline  trichloride  (m.  p.  -  18°) 
assumes  a  greenish-yellow  colour  and  becomes  liquid.  After  distilling 
off  the  excess  of  chlorine  at  -31°,  the  residual  liquid  has  the 
composition  AsCig.  Arsenic  pentachloride  is  readily  soluble  in  carbon 
disulphide  and  ether  at  -  30°,  and  either  crystallises  from  these 
solvents,  or  solidifies  alone  at  about  -  40°  in  yellow  prisms.  When 
heated  above  —25°  it  begins  to  decompose,  and  on  exposure  to  the 
air  it  evolves  fumes  of  hydrogen  chloride.  E.  F.  A. 

Action  of  Ammonia  on  Boron  Sulphide.  Alfred  Stock  and 
Martin  Blix  {Ber.,  1903,  36,  319—320.  Compare  this  vol.,  ii,  207).— 
Although  the  compounds  of  boron  chloride,  bromide,  and  iodide  with 
ammonia  are  probably  mixtures  of  bor-amideor  -imidewith  ammonium 
chloride,  &c.,  as  Joannis  (this  vol.,  ii,  140)  has  suggested,  it  is 
thought  that  the  analogous  compound  of  boron  sulphide  and. ammonia 
is  really  an  additive  product,  B^SojGNHg  (compare  Abstr.,  1901,  ii, 
650) ;  this  does  not  lose  ammonium  sulphide  by  volatilisation  at  the 
ordinary  temperature,  and  it  dissolves  completely  in  liquid  ammonia, 
and  does  not  leave  a  residue  of  the  insoluble  borimide. 

K.  J.  P.  0. 

Sodium  Salt  of  Percarbonic  Acid.  Simeon  M.  Tanatar  [J.  Ituss. 
Phys.  Chem.  Soc,  1902,  34,  952—954.  Compare  Abstr.,  1901,  ii, 
482). — The  author  gives  the  results  of  investigations  on  the  distri- 
bution of  hydrogen  peroxide  between  water  or  aqueous  solutions  of 
sodium  carbonate  on  the  one  hand  and  ether  on  the  other.  It  is  found 
that  sodium  carbonate  in  aqueous  solution  combines  with  a  part  of 
the  hydrogen  peroxide.  Hence  the  sodium  salt  of  percarbonic  acid 
does  not  undergo  complete  hydrolysis,  the  degree  of  the  latter 
increasing  as  the  temperature  is  raised  or  the  concentration 
diminished.  No  definite  conclusions  as  to  the  role  of  the  hydrogen 
peroxide  can  be  drawn  from  these  observations.  T.  H.  P. 

New  Preparation  of  Liquid  Silicon  Hydride,  SigH,;.  Henri 
MoissAN  {Compt.  rend.,  1902,  135,  1284.  Compare  Abstr.,  1902, 
318,    560). — When    lithium    filicide,    Si^i^i,;,    is    gently   heated    in   a 
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ciuTent  of  dry  hydrogen  chloride,  hydrogen  is  evolved  and  a  residue 
of  lithium  chloride  and  silicon  chloride  is  obtained.  A  dilute  solution 
of  hydrochloric  acid  decomposes  lithium  silicide  with  evolution  of  pure 
hydrogen,  but  with  concentrated  hydrochloric  acid  silicon  Aexahydride, 
Si.,If^;,  is  produced,  and  can  be  condensed  by  passing  the  gas  into  a 
receiver  cooled  to  —  200°  by  means  of  liquid  air.  J.  MoC. 

Presence  of  Argon  in  the  Gas  of  the  Bordeu  Spring  at  Luchon 
and  the  Presence  of  Free  Sulphur  in  the  Sulphur-waters  of 
the  Grotto  and  in  the  Vapours  used  for  Inhalation.  Henri 
^loissAN  (Compt.  rend.,  1902,  135,  1278 — 1283). — The  temperature  of 
the  water  of  the  Bordeu  Spring  at  Luchon  is  about  44°  at  the  exit. 
Tt.e  water  slowly  evolves  gas,  which  consists  of  1'22  per  cent,  of 
methane,  256  per  cent,  of  argon,  and  96'22  per  cent,  of  nitrogen  ;  it 
does  not  contain  carbon  dioxide,  oxygen,  helium,  and  hydrogen  sul- 
phide. The  hydrogen  sulphide  present  in  the  air  at  the  well  is  con- 
sequently a  secondary  product  formed  by  the  action  of  the  carbon 
dioxide  of  the  air  on  the  dissolved  sodium  sulphide. 

The  water  of  the  Grotto  at  Luchon  contains  some  free  sulphur  in 
solution,  and  the  vapour  evolved  from  this  water  contains  traces  of 
hydrogen  sulphide  and  of  sulphur  dioxide  as  well  as  some  free  sulphur. 
The  free  sulphur  has  three  sources  :  (1)  vaporisation  of  sulphur  from 
the  water,  (2)  slow  combustion  of  the  hydrogen  sulphide,  and  (3)  the 
interaction  of  the  hydrogen  sulphide  and  the  sulphur  dioxide.  The 
presence  of  the  free  sulphur  is  of  great  therapeutic  value.     J.  McC. 

Action  of  Iodine  on  Alkahs.  Fritz  Foerster  and  K.  Gyr 
{Zeit.  Elektrocliem.,  1903,  9,  1 — 10). — When  solutions  of  iodine  and  an 
alkali  hydroxide  are  mixed,  hypoiodous  acid  and  a  hypoiodite  are  formed, 
but  the  reactions  are  not  complete  ;  the  final  solution  contains  free 
iodine  and  alkali,  together  with  hypoiodous  acid  and  hypoiodite ; 
I.,  +  OH'  :^  HOI  -f  r,  and  HOI  +  OH'  ^  10'  -f  H,0.  That  the  first 
reaction  is  reversible  may  be  shown  by  adding  hypoiodous  acid  to  a 
solution  of  potassium  iodide,  or  by  adding  potassium  iodide  to  a  dilute 
solution  of  iodine  in  an  alkali  hydroxide;  free  iodine  is  liberated  in 
either  case.  Since  hypoiodous  acid  is  a  very  weak  acid,  its  salts  are 
hydrolysed  to  a  very  considerable  extent  in  aqueous  solution.  Accord- 
ing to  the  equations  just  given,  diminution  of  the  h)  droxyl  concentra- 
tion of  an  alkaline  iodine  solution  increases  the  amount  of  free 
iodine  present ;  this  explains  the  effect  of  an  addition  of  a  hydrogen 
carbonate  or  an  acid  to  such  a  solution.  Solutions  of  hypoiodites  are 
very  unstable  ;.  if  equal  volumes  of  0*1  u^V^-iodine  and  xV-sodium  hydroxide 
solutions  are  mixed,  the  resulting  solution  contains  about  95  per  cent, 
of  the  theoretical  quantity  of  liypoiodite  immediately  after  mixing,  but 
2  minutes  later  only  75  per  cent.  The  change  which  takes  place 
appears  to  be  analogous  to  the  formation  of  chlorate,  KOI -{-2  HOI  = 
KIO., -f2HI.  This  equation  explains  also  the  relative  stability  of 
solutions  of  pure  hypoiodous  acid.  Excess  of  alkali,  by  diminishing 
the  concentration  of  the  hypoiodous  acid,  diminishes  the  velocity  of 
the  iodate  formation,  excess  of  iodide  increases  it. 

VOL.  Lxxxiv,  ii.  15 
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The  action  of  neuti'al  oxidising  agents  on  a  solution  of  potassium 
iodide  liberates  iodine  and  potassium  hydroxide,  and  therefore  leads 
to  the  formation  of  the  products  of  their  interaction.  The  action  of 
oxygen,  ozone,  hydrogen  peroxide,  and  potassium  periodate  on  potas- 
sium iodide  is  discussed.  T,  E. 

The  so-called  Electrolytic  Reduction  of  Potassium  Chlorate. 
Andre  Brochet  {Compt.  rend.,  1903,  136,  155 — 157). — When  a 
solution  of  potassium  chlorate  is  electrolysed  with  a  copper  anode,  the 
brown  pi-ecipitate  formed  is  not  pure  copper  oxide.  The  copper  oxide 
is  formed  by  an  abnormal  reaction,  Cu(C103)2  +  6Cu  =  CuCl., -I- 6CuO, 
the  normal  reaction  when  an  alkali  salt  is  electrolysed  with  a  soluble 
anode  being  the  formation  of  a, salt  of  the  metal,  which  is  then  pre- 
cipitated by  the  alkali  formed  at  the  cathode.  This  direct  action  of 
copper  on  copper  chlorate  can  be  shown  by  warming  a  concentrated 
solution  of  copper  chlorate  with  copper ;  after  boiling  for  an  hour, 
silver  nitrate  precipitates  silver  chloride  from  the  solution.  The  copper 
oxide  precipitated  contains  some  metallic  copper  and  a  small  quantity 
of  cuprous  chloride.  It  is  proved  that  the  yield  of  chloride  by  electro- 
lysis is  too  great  to  be  accounted  for  by  the  reaction  KC103  +  3H.-,= 
KCl-f-SHgO,  and  in  contradistinction  to  the  views  of  Bancroft  (Trans. 
Amer.  Electrochem,  Soc,  1,  65)  and  of  Burrows  (this  vol.,  ii,  7)  the 
author  believes  that  potassium  chlorate  is  not  directly  reducible,  and 
that  its  supposed  reduction  is  due  to  the  intermediary  reaction  of  the 
copper  on  the  copper  chlorate.  J.  McC. 

Electrolytic  Preparation  of  Sodium  Amalgam.  E.  S.  Shepherd 
(/.  FliysicaL  Chem.,  1903,  7,  29  —  30). — The  electrolytic  preparation  of 
sodium  amalgam  makes  a  convenient  lecture  experiment  if  the  mercury 
cathode  be  contained  in  a  porous  pot  dipping  into  the  electrolyte, 
which  may  be  a  saturated  solution  of  sodium  chloride.  The  mercury, 
if  desired,  may  be  coated  with  molten  naphthalene,  and  at  a  tempera- 
ture of  90°  an  efficiency  as  high  as  60  per  cent,  may  be  attained,  the 
voltage  required  being  only  about  6  volts.  L.  M.  J. 

Solubility  of  Silver  Chloride  in  presence  of  Mercuric  Salts. 
Bice  Finzi  {Gazzetta,  1902,  32,  ii,  324— 329).— When  solutions  con- 
taining equivalent  proportions  of  mercuric  chloride  and  silver  nitrate 
are  mixed,  less  than  the  quantitative  amount  of  silver  chloride  is 
precipitated,  the  dissolved  portion  increasing  with  the  amount  of 
water  present ;  the  filtrate  from  the  precipitated  silver  chloride  gives 
a  precipitate  with  hydrochloric  acid,  chlorides,  silver  nitrate,  ammonium 
nitrate,  sulphate,  acetate,  or  citrate.  The  silver  chloride,  in  all 
probability,  exists  in  the  solution  in  a  dissociated  state  brought  about 
by  the  pi'esence  of  the  mercuric  nitrate.  The  presence  of  an  alkali 
acetate  does  not  facilitate  the  precipitation  of  the  silver  chloride,  and 
when  the  proportion  of  acetate  is  equivalent  to  that  of  the  mercuric 
chloride,  the  silver  chloride  retained  in  solution  is  increased  in  quantity. 
By  augmenting  the  amount  of  mercuric  chloride  present,  the  quantity  of 
precipitated  silver  chloride  is  increased,  T.  H.  P. 


INORGANIC  CHEMISTRY.  211 

[Electrolytic]  Preparation  of  Calcium.  Wilhelm  Borchers 
and  LoKENz  Stockem  {Ber.,  1903,  36,  17 — 18).— Ruff  and  Plato's 
method  of  preparing  calcium  (this  vol.,  ii,  19)  has  no  advantage  over 
the  older  method  of  Bunsen  and  Matthiessen,  and  has  the  disadvantage 
that  the  fused  calcium  separating  at  the  cathode  partly  dissolves  in 
the  fused  calcium  chloride  to  form  the  crystalline  subchloride,  CaCl. 

W.  A.  D. 

Preparation  of  Calcium.  Otto  Ruff  and  Wilhelm  Plato  {Ber.^ 
1903,  36,  491.  Compare  this  vol.,  ii,  76,  145). — The  process  described 
by  Borchers  and  Stockem  is  stated  to  be  practically  identical  with  one 
previously  patented  by  the  authors.  J.  J.  S. 

Solubility  of  Gypsum  in  Presence  of  Metallic  Chlorides. 
N.  A.  Orloff  {J.  Russ.  Fhys.  Chem.  Soc,  1902,  34,  949— 951).— The 
amounts  of  calcium  sulphate  dissolved  by  1000  parts  of  water  con- 
taining 1  and  40  per  cent,  of  calcium  chloride  are  1'1414  and  0"2130 
respectively  ;  for  water  to  which  1  and  20  per  cent,  of  sodium  chloride 
are  added,  the  corresponding  numbers  are  3"3992  and  7"3739  respec- 
tively. Tables  are  given  showing  the  solubilities  of  calcium  sulphate  in 
solutions  containing  quantities  of  calcium  or  sodium  chloride  between 
the  above  limits.  '  T.  H.  P. 

Periodates  of  Lead  and  Copper.  F.  Giolitti  {Gaazetta,  1902, 
32,  ii,  340 — 354). — The  lead  periodate  which  is  obtained  by  adding  a 
solution  of  lead  acetate  acidified  with  acetic  acid  to  a  cold  solution  of 
dipotassium  hydrogen  periodate  (K.,HIOf,),  to  which  several  investi- 
gators have  assigned  the  formula  Pb3i20jQ,2H20,  is  shown  by  the  author 
to  have  the  composition  PbHIOj  ;  when  heated,  it  yields  the  salt 
PbglgOg.  Lead  periodates  having  the  following  formulae  have  also  been 
prepared:  PbHlO^.H^O;  Pb.HlOg ;  Vh^lf>^^,llf>;  and  ^h^lf>^^. 

New  copper  periodates  have  been  prepared  having  the  compositions: 
CU.2HIO6;   Cu^I^Oji;  Qm{IQ^),;  Cu,I,Oi.3'7H20  ;  and  Qu^lf>^^,ZK.p. 

The  behaviour  of  these  copper  periodates  tends  to  confirm  Rosenheim 
and  Liebknecht's  view  (Abstr.,  1899,  ii,  743),  derived  from  the  stability 
and  ease  of  formation  of  penta-argentic  periodate,  that  the  normal 
form  of  periodic  acid  is  the  pentabasic  one.  On  the  other  hand,  the 
fact  that  lead,  in  spite  of  its  marked  tendency  to  yield  basic  salts, 
gives  nothiLg  beyond  triplumbic  periodate,  indicates  that  periodic  acid 
is  tribasic.  T.  H.  P. 

Salts  and  Double-salts  of  Tervalent  Thallium.  Richard  J. 
Meyer  and  K.  Gold.sciimidt  {Ber.,  1903,  36,  238— 244).— When 
dilute  sulphuric  acid  is  satui^ated  at  the  boiling  temperature  with 
tballic  oxide,  an  acid  solution  is  obtained  which,  on  cooling,  deposits 
crystals  of  the  formula  HT1(S0^)2,4H2(3,  whilst  at  a  lower  tempera- 
ture crystals  of  the  composition  HT1(S04).„6H.,0  are  obtained. 
Attempts  to  prepare  a  potash-alum  gave  only  the  salt  KTl(S0.,)o,4ir.,0  ; 
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ammonium  and  rubidium  sulphates  gave  the  salts  AmTl(S04)2  *"*^ 
Ct>Tl(SOi)o,  either  anhydrous  or  with  illgO,  whilst  lithium  and  sodium 
gave  the  "salts  LiTl(804),,3H,0  and  NaTl(S04)2,2iH,0.  Thallous 
sulphate  and  bromine  gave  the  bromosulphate,  TlgBrgSO^,  probably 
Tl'0-S02-0-Tl"'Br2. 

Thallic  acetate,  T1(C2H302)3,  crystallises  in  anhydrous,  glistening 
flakes  from  a  solution  of  thallic  oxide  in  acetic  acid  saturated  at  the 
boiling  temperature  ;  it  is  decomposed  by  moisture,  but  the  ammonium 
acetate,  NH4T1(C2H302)4,  crystallises  in  glistening  prisms  and  is  stable 
J!i  the  air, 

Thallic  hydrogen  oxalate,  HT1(C204)2,3H20,  is  prepared  by  precipi- 
tating a  solution  of  moist  thallic  oxide  in  acetic  acid  by  means  of 
oxalic  acid.  ■  T.  M.  L. 

Alloys  of  Mercury.  N.  N,  Pushin  {J.  Euss.  Phys.  Chem.  Soc, 
1902,  34,  856 — 904). — The  author  has  made  determinations  of  the 
melting  points  of  amalgams  of  varying  composition  of  zinc,  cadmium, 
bismuth,  lead,  and  tin,  and  of  the  E.M.F.  of  certain  galvanic  elements 
containing,  as  one  of  the  electrodes,  an  amalgam  of  one  of  the  above 
metals  or  of  copper.  The  results  are  given  in  both  curves  and  tables, 
Microphotographic  representations  of  the  structures  of  some  of  the 
amalgams  are  also  given.  •  T,  H.  P, 

Cerium  and  Lanthanum,  Wilhelm  Muthmann  and  K,  Kraft 
{Annalen,  1902,  325,  261—278.  Compare  Abstr.,  1902,  ii,  262).— 
The  preparation  of  cerium  by  electrolysis  of  the  chloride  {loc.  cit.)  has 
been  considerably  improved  ;  the  chloride  is  mixed  with  barium 
chloride,  which  is  added  slowly  during  the  electrolysis,  a  current  of 
100  amperes  and  10 — 15  volts  being  used.  Lanthanum  can  be  pre- 
pai-ed  in  a  similar  manner,  but  not  in  such  good  yield,  from  the  very 
hygroscopic  lanthanum  chloride. 

Cerium  hydride,  which  Winkler  first  obtained  mixed  with  magnesia 
(Abstr.,  1891,  ii,  801),  is  prepared  by  passing  pure  hydrogen  over 
turnings  of  cerium  heated  at  250 — 270°  ;  the  metal  burns  with  a 
brilliant  Hame  in  the  gas  ;  the  mean  of  a  number  of  not  very  concor- 
dant analyses  gives  2*4  per  cent,  as  the  amount  of  hydrogen  present, 
which  agrees  most  nearly  with  the  formula  CeHg.  The  hydride  is  a 
brittle,  reddish-brown  or  black  solid  ;  it  is  stable  in  dry  air,  but 
rapidly  decomposes  in  moist  air,  often  catching  fire  ;  when  heated  in 
dry  air,  hydrogen  is  evolved  and  a  mixture  of  cerium  dioxide  and 
nitride  left  j  it  dissolves  in  acids  with  the  evolution  of  hydrogen  and 
the  formation  of  cerous  salts, 

LantJianum  hydride,  LaHg,  resembles  cerium  hydride  closely,  but  is 
more  stable  in  the  air  ;  the  reaction  between  lanthanum  and  hydrogen 
begins  at  240°,  the  lanthanum  burning  in  the  hydrogen  with  a  red- 
dish-yellow light.  When  heated  in  the  air,  lanthanum  nitride  is 
largely  formed. 

Cerium  nitride,  CeN,  is  easily  prepared  by  passing  perfectly  pure 
nitrogen  (obtained  by  passing  the  gas  from  sodium  nitrite  and  ammon- 
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ium  chloride  over  I'ed  hot  copper  and  iron  wire)  over  red  hot  cerium 
(at  850°),  when  the  cerium  burns  in  the  nitrogen  with  a  brilh'ant,  white 
light.  The  niti-ide  is  lustrous  and  brass  yellow  to  bronze  in  colour, 
and  is  stable  in  dry  air,  but  in  moist  air  is  converted  into  cerium 
dioxide  with  evolution  of  ammonia  ;  when  moistened  with  a  few  drops 
of  water,  a  violent  reaction  sets  in,  the  substance  being  heated  to 
redness ;  it  decomposes  slowly  when  treated  with  alkalis,  cerous 
hydroxide  and  ammonia  being  formed  ;  with  acids,  cerous  and  ammon- 
ium salts  are  pi'oduced.  On  heating  the  hydride  in  nitrogen,  or  cei'ium 
in  ammonia,  a  black,  pyrophoric  substance  is  formed. 

Lanthanum  nitride,  LaN,  is  formed  by  absorption  of  the  gas  by 
the  metal  at  a  red  heat ;  this  metal  does  not  burn  in  nitrogen ;  the 
nitride  is  a  dull  black  solid  which  slowly  decomposes  in  moist  air 
with  evolution  of  ammonia  ;  it  is  also  formed  when  lanthanum  is 
heated  in  dry  ammonia.  When  lanthanum  is  burnt  in  dry  air,  more 
than  half  the  metal  is  converted  into  nitride ;  the  union  of  lanthanum 
with  nitrogen  begins  at  a  lower  temperature  than  with  oxygen. 

Both  cei'ium  and  lanthanum  reduce  carbon  monoxide  and  dioxide  ; 
with  methyl  chloride,  cerium  reacts  at  500 — 600°,  giving  a  mixture  of 
chloride,  hydride,  and  carbon.  Both  ethylene  and  acetylene  react 
with  lanthanum,  yielding  the  hydride  and  carbon. 

The  temperature  of  ignition  of  cerium  in  oxygen  is  150 — 180°,  and 
that  of  lanthanum  440 — 460° ;  under  similar  conditions,  magnesium 
ignites  at  540°  and  aluminium  at  580°.  K.  J.  P.  O. 


Specific  Heat  of  some  Cerium  and  Lanthanum  Compounds. 
F.  Kellenberger  and  K.  Khaft  {Annalen,  1902,  325,  279 — 281). — The 
specific  heat  of  cerium  hydride  is  0"088915  ;  the  mol.  heat  amounts 
to  12'715,  whence  the  atomic  heat  of  hydrogen  is  2'15  if  that  of 
cerium  is  taken  as  6"27,  Hillebrandt's  value  (this  Journal,  1877,  i, 
50).  The  specific  heat  of  lanthanum  hydride  is  0087335,  and  the 
mol.  heat  12'314  ;  if  the  atomic  heat  of  the  metal  be  taken  as  6'189 
(Hillebrandt's  value)  the  atomic  heat  of  hydrogen  is  2'06.  Kopp's 
mean  value  for  the  atomic  heat  of  hydrogen  is  2 '3.  The  mol.  heat  of 
cerium  nitride  is  11 '14,  whence  the  atomic  heat  of  nitrogen  is  4'87. 
The  specific  heat  of  lanthanum  nitride  is  0"07265,  the  mol.  heat 
11  "043,  which  gives  the  value  4'85  for  the  atomic  heat  of  nitrogen. 
These  values  for  the  atomic  heat  of  nitrogen  lie  close  to  the  value  5, 
now  generally  accepted,  but  do  not  agree  with  Kopp  and  Neumann's 
number,  6 '3.  K.  J.  P.  0. 

Dissociation  of  Lanthanum  Hydride  and  Cerium  Hydride. 
WiLHELM  MuTiiMANN  and  E.  Baur  {Annalen,  1902,  325,  281 — 291).— 
A  series  of  experiments  has  been  made  to  determine  the  dissociation 
pressure  of  lanthanum  hydride  at  various  temperatures.  A  specially 
constructed  apparatus  of  a  very  simple  kind  was  used,  in  which  the 
temperature  was  measured  by  a  platinum  platinum-rhodium  junction. 
At  a  given  temperature,  equilibrium  was  very  soon  attained,  but  the 
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pressure,  however,  did  not  remain  constant,  but  slowly  changed  if  the 
heating  was  continued.  Other  experiments,  made  with  diiferent 
specimens  of  the  hydride,  gave  the  most  paradoxical  results ;  ia  some 
cases,  at  a  given  temperature,  a  definite,  although  small,  dissociation 
pressure  developed,  to  be  followed  by  a  recombination  without  alteration 
of  the  conditions ;  other  specimens  under  the  same  conditions  did  not 
show  this  behaviour.  Cerium  hydride  behaved  in  much  the  same 
manner.  It  is  suggested  that  these  hydrides  undergo  a  slow,  peculiar 
change  of  their  molecular  structure,  which  would  be  accompanied  by  a 
change  in  the  dissociation  pressure.  Such  an  observation  is  unique 
and  at  present  without  analogy.  K.  J.  P.  0. 

Indirect  Oxidation  by  Salts  of  the  Rare  Earths.  Andre  Job 
{Comin.  o-end.,  1903,  136,  45—47.  Compare  Abstr.,  1902,  i,  431).— 
Cerous  acetate,  when  added  to  a  solution  of  quinol,  brings  about  the 
oxidation  of  the  latter  even  more  rapidly  than  manganous  acetate, 
although  the  cerous  salt  itself  is  not  readily  oxidised  by  air.  The 
effect  is  probably  due  to  the  intermediate  formation  of  cerium  peroxide, 
the  existence  of  which  is  known.  Lanthanum  acetate  is  as  active  as 
cerous  acetate  in  causing  the  oxidation  of  quinol,  and  this  fact  indicates 
very  cogently  the  existence  of  a  lanthanum  peroxide,  which,  however,  is 
not  necessarily  identical  with  the  unstable  peroxide  precipitated  from 
solutions  of  lanthanum  salts  by  ammonia  and  hydrogen  peroxide. 

C.  H.  B. 

Cryolites,  E.  Baud  {Compt.  rend.,  1902, 135,  1337— 1339).— When 
a  solution  of  sodium  fluoride  is  added  to  a  solution  of  aluminium  fluoride, 
a  gelatinous  precipitate  of  the  salt,  2AlF3,6NaF,7H20,  is  obtained. 
One  hundred  c.c.  of  water  at  16°  dissolve  0'352  gram  of  this  hydrate, 
and  the  heat  of  solution  is  —  25 '87  Cal.  The  heat  of  formation  from 
soluble  solid  aluminium  fluoride,  2  A1F3,7H20,  and  solid  sodium  fluoride 
is  +  19  "29  Cal.  A  similar  reaction  takes  place  with  potassium  fluoride  ; 
the  gelatinous  precipitate  has  the  composition  2A1F3,6KF,7H.,0,  and 
is  soluble  to  the  extent  of  0'385  gram  in  100  c.c.  of  water  at  16°.  The 
heat  of  solution  is  -  40' 64  Cal.  at  16°,  and  the  heat  of  formation  (as 
for  the  sodium  compound)  is  +55"89  Cal.  When  a  solution  of  6  mols. 
of  ammonium  fluoride  is  added  to  a  solution  of  one  molecule  of 
aluminium  fluoride,  a  double  fluoride,  2A1F3,4NH4F,3H20,  is  formed. 
When  the  solutions  are  mixed,  the  temperature  rises  for  2  minutes, 
then  remains  stationary  for  2  to  3  minutes,  and  for  the  following  15 
minutes  again  rises.  The  precipitate  is  at  first  gelatinous,  but  becomes 
denser  and  settles  well ;  the  polymerisation  is  accompanied  by  a  de- 
velopment of  3"7  Cal.  About  one  gram  of  the  double  salt  is  soluble 
in  100  c.c.  of  water  at  16°.  The  heat  of  solution  at  16°  is  -  17-09 
Cal.  Natural  sodium  cryolite  is  almost  anhydrous;  100  cc.  of  water 
at  15°  dissolve  0"034  gram  of  it.  The  heat  of  hydration  was  found 
from  the  lieats  of  solution  of  natural  cryolite,  dehydrated  cryolite,  and 
hydrated  cryolite  in  19  per  cent,  hydrofluoric  acid.  For  the  first  two, 
practically  the  same  heat,    +  58*52   Cal.,   was  found,   whilst  for  the 
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hydrated  cryolite  +13-98  Otl.  was  obtained.  The  differpnce,  44-54 
Cal.,  represents  the  heat  of  hydration  (7H2O)  of  2AlF3,6Nab\  From 
these  data,  the  author  calculates  : 

2AIF3  (solid)  +  6NaF  (solid)  =  2AlF3,6NaF  (solid)...  +  39-7  Cal. 

The  heat  of  hydration  of  anhydrous  potassium  cryolite  has  been 
found  to  be  +33-04  Cal.,  and  its  heat  of  formation  from  2AIF.5  and 
6NaFis  +87-80  Cal. 

It  is  evident,  therefore,  that  the  potassium  salt  is  more  stable  than 
the  sodium  derivative,  just  as  has  been  found  for  the  corresponding 
compounds  of  the  type  2A10l3,6MCl.  J.  McC. 

Two  Silicides  of  Manganese.  Paul  Lebeau  (Compt.  rend., 
1903,  136,  89—92). — A  manganese  silicide,  Mn^Si,  was  prepared  by 
Vigouroux  (Abstr.,  1896,  ii,  362),  and  more  recently  another  silicide, 
MnSio,  was  obtained  by  De  Chalmot  (Abstr.,  1896,  ii,  560)  by  heating 
a  mixture  of  quartz,  manganese  dioxide,  lime,  and  carbon.  Carnot  and 
Goutal  {Ann.  des  Mines,  1900,  [ix],  18,  271)  have  also  demonstrated 
the  presence  of  a  silicide,  MnSi  (?),  in  the  residue  left  after  the  action 
of  sulphuric  acid  on  ordinary  castings.  The  silicide,  Mn.^Si,  was  pre- 
pared by  a  method  similar  to  that  previously  used  in  the  preparation 
of  iron  and  cobalt  silicides  (Abstr.,  1902,  ii,  135,  264,  457,  and  this 
vol.,  ii,  22,  80),  an  alloy  of  copper  and  manganese  being  mixed  with 
crystalline  silicon  and  fused  for  two  minutes  in  the  electric  furnace  ; 
the  metallic  ingot  thus  formed  is  treated  with  nitric  acid  and  the 
residue  extracted  with  10  per  cent,  sodium  hydroxide;  this  silicide  can 
also  be  prepared  by  heating  in  a  crucible  in  an  electric  furnace  a  mix- 
ture of  sodium ,  potassium  silicofluoride,  the  manganese  oxide,  Mn304,  and 
copper  ;  the  silicide  forms  very  lustrous,  apparently  quadratic  prisms  of 
sp.  gr.  6-20  at  15^  ;  it  scratches  glass,  but  is  cut  by  quartz.  Both  con- 
centrated and  dilute  hydrochloric  acid  dissolve  the  compound  readily, 
but  nitric  acid  is  without  action  ;  alkali  hydroxides  slowly  destroy  it, 
gelatinous  silica  being  formed. 

The  silicide,  MnSi,  is  prepared  in  the  same  manner  us  the  compound 
just  described,  only  a  larger  proportion  of  silicon  being  used  ;  it  forms 
highly  lustrous,  tetrahedral  crystals  having  the  density  5-9  at  15°;  it 
is  harder  than  the  other  silicide,  scratching  topaz,  but  not  corundum  ; 
this  silicide  differs  from  the  former  in  that  hydrochloric  acid  attacks 
it  very  slowly  ;  both  nitric  and  sulphuric  acids  are  without  action  ;  the 
halogens  and  the  gaseous  halogen  hydrides  attack  it  easily. 

K.  J.  P.  O. 

Colouring  Matter  of  the  Figure  in  the  Grotto  at  La  Mouthe. 
Uenki  Moissax  (C'om;;<.  rend.,'Vdiyi,  136,  144— 146).— The  pigment 
of  the  design  on  the  wall  of  the  grotto  at  La  Mouthe  is  black  on 
account  of  the  presence  of  manganese  oxide.  Some  objects  found  in 
the  grotto  are  covered  with  a  black  deposit  of  manganese  dioxide. 

J.  McC. 

Manganese  Borate.  H.  Endemann  and  John  W,  Paisley  {Amer. 
Chem.  J.,   1903,   29,  68 — 73). — Commercial    manganese    borate  is  a 
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mixture  of  vai'ying  composition.  The  precipitates  obtained  by  the 
action  of  borax  on  manganous  chloride  or  sulphate  lose  boric  acid  on 
washing.  A  definite  product  may  be  obtained  by  adding  to  such  moist 
precipitates  the  quantity  of  boric  acid  required  to  form  a  substance  of 
the  composition  MnOjB^Og,  and  then  allowing  them  to  dry  spontan- 
eously. When  this  mixtui-e  is  heated  with  a  little  water  in  a  sealed 
tube,  the  compound,  MnB^O^jSHgO,  is  obtained  as  a  granular  mass; 
when  heated  to  120°,  it  loses  2H2O,  but  readily  reabsorbs  water  and 
sets  to  a  hard  mass.  Both  the  hydrated  salts  readily  yield  their  man- 
ganese to  hot  oils,  producing  quick-drying  varnishes,  E.  G. 

[Reactions  of]  Cobalt  and  Nickel.  Julius  Mai  and  M.  Silber- 
BERG  {Chein.  Zeit.,  1903,  27,,  13 — 14). — Contrary  to  expectation, 
moist  nickel  peroxide  is  instantly  soluble  in  a  cold  dilute  solution  of 
potassium  cyanide,  whilst  the  corresponding  cobalt  compound  is 
scarcely  affected.  If,  however,  both  oxides  are  present,  it  is  not  possi- 
ble to  extract  all  the  nickel  which  is,  probably,  mechanically  retained 
by  the  cobalt  ;  on  applying  heat  or  using  a  concentrated  solution  of 
cyanide,  the  cobalt  compound  is  also  gradually  dissolved. 

Cobalt  peroxide  is  also  more  stable  than  nickel  peroxide  towards 
such  reagents  as  thiocyanates,  hydroxylamine,  &c.  On  adding  sulphur 
dioxide  to  a  solution  of  potassium  cobalticyanide,  the  colour  changes  to 
a  red  dichromate  colour.  This  reaction  is,  in  fact,  due  to  the  cobalto- 
cyanide  and  not  to  the  cobalticyanide.  The  experiment  succeeds 
best  on  adding  sodium  hydrogen  sulphite  to  a  freshly  pi-epared  solu- 
tion of  potassium  cobaltocyanide ;  this  solution  yields,  with  most 
metallic  salts,  yellow  or  orange  precipitates.  If  a  solution  of  cobaltous 
sulphite  is  mixed  with  potassium  cyanide,  an  orange-coloured  salt  of 
cobalt  is  precipitated  which  needs  further  analysis,  L.  de  K. 

Salts  of  Uranium.  William  CEchsner  de  Coninck  {Ann.  Chim. 
Phys.,  1903,  [vii],  28,  5 — 15). — This  paper  is  a  summary  of  the 
results  of  work  previously  published  (Abstr.,  1901,  ii,  390,  536; 
and  1902,  ii,  84,  458,  and  664).  K.  J.  P.  O. 

Tin  Amalgams.  H,  W,  Bakhuis  Koozeboom  [with  van  Heteren] 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  373 — 376). — Liquid 
tin  and  mercury  are  misqible  in  all  proportions,  and  the  temperature 
at  which  solidification  sets  in  has  been  determined  for  various  mix- 
tures ;  the  results  are  represented  graphically.  The  solid  phase 
which  separates  at  25°  contains  94  atomic  per  cent,  of  tin.  The 
E.M.F.  of  tin  amalgams  containing  from  0*001  to  100  atomic  per 
cent,  of  tin  was  measured  against  an  amalgam  containing  16  atomic 
per  cent.  As  the  amount  of  tin  increases  up  to  1"2  atomic  per  cent., 
the  E.M.F.  rises,  but  from  this  concentration  up  to  99  per  cent,  the 
potential  remains  constant ;  consequently,  between  these  limits  there 
must  be  two  phases  of  constant  concentration  ;  one  of  these  is  a 
liquid  with    1  -2  atomic    per   cent,    of  tin,    and  the   other  is  a  solid 
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phase  with  99  atomic  per  cent,  of  tin.  The  heat  of  amalgamation  was 
found  by  comparing  the  E.M.F.  of  amalgams  which  are  liquid  at  25° 
and  50^  respectively.  The  introduction  of  one  gram-atom  of  tin  into 
a  liquid  amalgam  containing  up  to  1  atomic  per  cent,  of  tin  absorbs 
3000  cal. 

On  cooling  the  amalgams  containing  OS  to  85  per  cent,  of  tin  to 
-  34*5",  a  change  takes  place  which  is  accompanied  by  a  development  of 
heat  and  a  diminution  of  volume.  The  maximum  change  occurs  when  the 
amalgam  contains  about  50  per  cent,  of  tin.  All  amalgams  containing 
up  to  60  per  cent,  of  tin  solidify  finally  at  -  38-6°.  Between  -  34-5^ 
and  —  38'5°,  mixed  crystals  separate  and  expansion  takes  place.  It 
has  not  been  found  possible  to  determine  what  modification  of  tin 
is  then  deposited,  but  its  specific  volume  must  be  smaller  than  that 
of  grey  tin  and  larger  than  that  of  the  ordinary  variety.       J.  McO. 


Reduction  of  Titanic,  Vanadic,  Tungstic,  and  Molybdic  Acids 
by  means  of  Nascent  Hydrogen  in  Molecular  and  Quantitative 
Proportions.  C.  Reichakd  {Chem.  ZeiL,  1903,  27,  1—5). — When 
insoluble  titanium  dioxide  is  added  to  a  mixtm^e  of  zinc  and  dilute 
hydrochloric  or  sulphuric  acid,  from  which  the  evolution  of  hydrogen 
is  just  appreciable,  a  pale  lilac  or  very  light  blue  coloration  is  seen  ;  with 
alkali  titanates,  a  pale  violet  coloration,  Avhich  rapidly  passes  into  dark 
blue,  is  obtained.  Under  the  same  conditions,  molybdenum  trioxide 
gives  a  brown  coloration,  soon  becoming  pale  green.  Molybdates  give 
a  transient,  reddish-brown  coloration  and  then  a  greyish-brown  pre- 
cipitate. Tungsten  trioxide  and  tungstates  give  a  pile  blue  coloration 
which  gradually  becomes  darker.  Solutions  of  vanadic  acid,  which  are 
sulphur-yellow,  are  only  reduced  in  the  presence  of  a  lai'ger  quantity  of 
acid,  and  give  first  a  pale  bluish-green,  then  apalegreen,andfiDaliy  adark 
green  coloration.  When  the  evolution  of  hydrogen  is  very  feeble,  a  bluish 
coloration  is  first  observed,  which  then  passes  through  violet  into  green, 
a  green  precipitate  finally  being  formed.  Vanadates  in  concentrations 
above  1  per  cent,  give  at  first  a  violet,  then  a  pale  blue,  and  finally  a 
greyish-blue  coloration.  A  process  is  described  by  means  of  which  the 
four  elements  may  be  separated  from  a  mixture  and  detected. 

K.  J.  P.  O. 


Titanium  Sesquioxide  and  its  Salts  as  Reducing  Agents. 
Ed.mund  Kneciit  {Ber.,  1903,  36,  166 — 169). — A  solution  of  titanium 
trichloride,  which  in  a  concentrated  form  is  now  a  commei'cial 
product,  and  can  also  be  readily  prepared  by  reducing  a  titanic 
salt  (titanium  tetrachloride  or  sulphate)  by  zinc  dust  in  the  pres^ence 
of  hydrochloric  acid,  is  a  most  powerful  reducing  agent.  It  reduces 
sodium  sulphite  to  sulphide,  and  in  alkaline  solution  to  hyposulphite ; 
cupric  salts  are  reduced  to  cuprous  salts  and  then  to  metallic  cojtper ; 
ferric  .'^alts  are  reduced  in  the  cold,  immediately  and  quantitatively. 
Nitric  acid  and  nitrates  are  converted  into  ammonia.  Organic  nitro- 
compounds   are    easily    reduced  ;    titanium   trichloride  forms  a   most 
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convenient  agent  for  the  partial  reduction  of  polynitro-derivatives. 
Azo-compounds  are  immediately  reduced.  Unsaturated  aliphatic 
compounds  such  as  fumaric  acid  are  slowly  reduced. 

Titaniumsesquioxideor  its  hydrate,  prepared  by  precipitating  titanium 
trichloride  by  sodium  hydroxide,  can  be  used  as  a  powerful  solid 
reducing  agent,  K.  J.  P.  O. 

Halogen  Double-salts  of  Pentavalent  Antimony  and  their 
Parent  Acids.  RuDOLrii  F.  Weinland  and  C.  Feige  (Ber.,  1903,36, 
244 — 260). — Potassium  meta-antimonichloride,  KSbClg,H20,  crystallises 
in  greenish-yellow,  six-sided,  hexagonal  plates  belonging  to  the  rhombic 
system  \a:h:c  —  0'8889  :  1  :  0*7794],  absorbs  moisture  from  the  air,  but 
effloresces  over  sulphuric  acid  or  calcium  chloride.  The  ammonium 
salt,  NH^SbClgjH.^O,  is  isomorphous  with  the  potassium  salt  [«  :?K  c  = 
0-8909: 1:0-7846].  The  rubidium  salt,  RbSbClg,  is  anhydrous  and 
forms  thin,  six-sided,  yellowish-green,  rhombic  tablets  [rt:6:c  = 
0-6719:1  :0-8136].  The  lithium  salt,  LiSbCl6,4H20,  forms  square, 
hygroscopic  tablets.  The  glucinum  salt,  Be(SbClg)o.l0H2O,  forms 
small,  yellowish,  hygroscopic  needles.  The  calcium  salt,  Ca(SbClg)2,9H20, 
forms  long,  hygroscopic  needles.  The  aluminium,  salt,  Al(SbClg)3,15H20, 
forms  greenish-yellow,  hygroscopic  needles.  The  chromium  salt, 
Cr(SbClg)3,13H20,  forms  grey- violet,  flat,  hygroscopic  needles.  Mag- 
nesiu,m  pyroantimonichloride,  MgSbCl7.,9H,0,  forms  greenish-yellow, 
hygroscopic,  triclinic  tablets  [a  :  6  :  c  =  0-7i44  : 1  :  2-595  ;  a=100°22', 
/3  =  88°3',  y=  91°16'].  Chromium  orthoantimonichloride,  CrSbClgjlOHgO, 
forms  grey,  hygroscopic  plates.  The  ferric  salt,  FeSbClg,8H20,  forms 
yellow,  hygroscopic,  four-sided,  tetragonal  tablets  [a:  c:  =  l  :  1-0112]. 

Hydrogen  meta-antimonibromide,  HSbBrg,3H20,  crystallises  from  a 
solution  containing  antimony  tribromide,  bromine,  and  hydrobromic  or 
sulphuric  acid  in  hygroscopic,  irregular,  six-sided,  black  tablets,  which 
readily  lose  bromine  and  leave  antimony  tribromide.  The  j^otassium 
salt,  KSbBrg,H20,  forms  stout,  six-sided,  black  tablets  and  readily  loses 
bromine  in  the  air.  The  ammonium  salt  resembles  the  potassium  salt. 
The  lithium  salt,  LiSbBrg,4H20,  forms  black,  square,  hygroscopic 
tablets.  The  ferric  salt,  Fe(SbBrg)3,14H20,  forms  black,  irregular,  six- 
sided  tablets  and  is  very  hygroscopic.  The  nickel  salt,  Ni(SbBrg)2, 1 2H.,0, 
forms  beautiful,  black,  glistening,  irregular,  six-sided  tablets. 

The  ccesium  salt,  2SbBr5,3CsBr,2H.,0,  forms  a  black,  microcrystal- 
line  powder  and  loses  bromine  in  the  air.  The  glucinum  salt, 
3SbBr5,2GlBr2l8H20,  forms  black,  glistening  prisms  and  is  very  un- 
stable. The  aluminium  salt,  5SbBr5,2AlBr3,24H20,  forms  black,  glisten- 
ing, stout  prisms,  and  is  less  hygroscopic  than  the  glucinum  salt. 

The  rubidium  salt  from  antimony  tetrabromide,  Rb.,SbBrg,  forms 
small,  black,  six-sided  tablets,  and  only  slowly  loses  bromine. 

Vanadium  antimony  bromide,  SbBr3,VBr^,7H20,  forms  black,  pointed, 
hygroscopic  prisms,  and  is  decomposed  by  water.  T.  M.  L. 

Precipitation  of  Crystalline  Gold  by  Formaldehyde.  Nicolai 
AwERKiEFF  {J.  Muss.  Phys.  Chem.  Soc,  1902,  34,  828— 835).— From 
solutions  of  gold  chloride  or  bromide  containing  0*01  gram  of  gold  per 
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litre  and  strongly  acidified  with  nitrio  or  hydrochloric  acid,  formalde- 
hyde precipitates  nearly  the  whole  of  the  gold  in  a  crystalline  condition. 
The  precipitation  takes  place  in  the  cold,  but  proceeds  more  rapidly 
when  the  solution  is  heated.  The  crystals  have  a  length  of  from 
0'2 — 0"9  mm.  and  repi'esent  mostly  combinations  of  cubic  and  octa- 
hedral forms,  although  other  forms  are,  in  some  cases,  met  with ;  two 
sp.  gr.  determinations  at  20°  gave  the  values  19-4278  and  19 •4341. 
From  acidified  solutions  of  mixtures  of  gold  chloride  with  salts  of 
copper,  antimony,  mercury,  zinc,  lead,  manganese,  tin,  arsenic,  and 
the  metals  of  the  first  and  second  groups,  formaldehyde  only  precipitates 
the  gold.  From  very  dilute  solutions  containing  less  than  0'005 
gram  of  metal  per  litre,  platinum  is  very  slowly  px'ecipitated  by 
formaldehyde.  T.  H.  P. 

Action  of  Certain  Salts  on  Platinic  Chloride,  Willtam 
CEcHSNER  DE  CoNiNCK  {Bull.  Acud.  liotj .  Belg.,  1903,  730 — 731). — 
Dilute  aqueous  solutions  containing  manganous  sulphate  and  platinic 
chloride  undergo  no  change  on  keeping  in  the  dark  or  in  diffused 
daylight  ;  on  exposure  to  sunlight,  a  small  quantity  of  platinous 
chloride  is  formed,  but  no  change  occurs  with  manganous  chloride 
under  the  same  conditions.  Similar  solutions  of  uranous  sulphate  and 
platinic  chloride  are  not  altered  when  kept  in  the  dark  or  in  diffused 
lii:ht,  but  oxidation  to  uranic  sulphate  takes  place  in  sunlight. 

G.  D.  L. 

Complex  Salts  of  Hexavalent  Osmium.  L.  Wintrebert 
{Ann.  Chim.  Phjs.,  1903,  [vii],  28,  15— 144).— Two  different  methods 
of  estimating  osmium  in  its  compounds  are  employed,  according 
as  the  whole  of  the  osmium  is  left  as  metal  when  the  compound  is 
heated  in  a  current  of  hydrogen,  or  the  osmium  is  partially  volatilised 
as  osmium  tetroxide.  With  the  compounds  of  the  first  class,  the 
residue  may  consist  only  of  osmium,  which  can  be  directly  weighed,  or 
it  may  consist  of  osmium  mixed  with  some  other  material.  If  the 
latter  is  soluble  in  water,  the  reduction  of  the  osmium  compound  is 
carried  out  in  a  glass  tube  which  has  a  constriction,  where  a  plug  of 
asbestos  is  fixed,  so  that  the  osmium  may  be  washed  with  water  in 
situ,  and  then  dried  in  a  current  of  carbon  dioxide  and  weighed.  The 
same  method  may  be  used  if  the  material  mixed  with  the  osmium  is 
soluble  in  hydrochloric  acid.  When  in  the  reduction  of  the  osmium 
compound,  alkali  hydroxides  are  formed  together  with  the  osmium,  the 
reduction  must  be  carried  out  in  a  platinum  boat,  and  the  product  sub- 
sequently transferred  to  the  glass  tube.  In  the  presence  of  silver,  the 
osmium  must  be  volatilised  in  the  form  of  tetroxide.  Those  substances 
in  which,  on  ignition,  a  certain  amount  of  the  osmium  is  volatilised 
as  tetroxide,  must  be  heated  with  anhydrous  sodium  carbonate  in 
hydrogen  in  the  glass  tube.  Nitrogen  and  carbon  contained  in  osmium 
compounds  are  estimated  by  burning  the  substance  mixed  with 
tungstic  acid  in  an  exhausted  combustion  tube  in  the  presence  of 
copper  oxide  and  reduced  copper. 
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Osmyl  salts,  MgOsOoX^  (where  M  is  a  univalent  metal  and  X  a 
univalent  acid  radicle),  the  osmylnitrites,  osmyloxalates,  and  osmyl- 
chlorides  can  all  be  prepared  from  the  tetroxide  (or  potassium 
osmate)  and  the  acid  (nitrous,  oxalic,  hydrochloric)  in  the  presence  of 
excess  of  alkali,  or,  better,  by  Acting  on  an  alkaline  solution  of  the 
osmate  with  the  acid  :  KoOsO^  +  4HX  =  K.OsO^X^  +  2H2O.  The  osmyl- 
nitrites are  converted  into  the  oxalates  by  oxalic  acid,  and  the  latter 
into  the  chlorides  (or  bromides)  by  hydrochloric  (or  hydrobromic) 
acid ;  the  reverse  series  of  changes  is  induced  by  the  potassium 
salts  of  the  acids.  Hydriodic  acid  converts  all  these  compounds  into 
osmates.  The  osmyl  salts  are  unstable  in  aqueous  solution,  decom- 
posing according  to  the  equation:  M20s02X^  + 2H.,0  =  HgOsO^-H 
2MX  +  2HX,  but  they  are  stable  in  the  presence  of  excess  of  acid  ; 
in  the  case  of  osmylnitrites,  the  teti-oxide  is  formed  and  not  the  acid, 
HgOsO^,  as  the  nitrous  acid  acts  as  an  oxidising  agent.  Excess  of 
potassium  hydroxide  converts  the  osmyl  salts  into  o.smates : 
K20s02X4  +  4KOH  =  K20s04  +  4KX  +  2H20;  whilst  ammonia  pro- 
duces a  precipitate  of  tetra-ammonio-osmyl  salts  ;  M20sO.,X^  + 4NH3  = 
Os02(NHo)^X2-F  2MX.  Hot  concentrated  hydrochloric  acid  changes 
the  osmyl  salts  into  osmichlorides  :  K20s02X4-t- 8HC1  =  KgOsCJ^j-f 
4HXC1 4-  2H2O  ;  a  mixture  of  hydrochloric  and  nitric  acids  causes 
the  production  of  osmyl  chloride ;  concentrated  hydrobromic  and 
hydriodic  acids  act  on  the  osmyl  salts  (with  the  exception  of  the 
osmylchlorides)  in  the  same  way. 

Potassium  osmylnitrite,  K20s202(N02)4,  crystallises  in  unstable, 
orange-red  prisms;  osmyltetra-ammonio-nitrite,  Os02(NH3)4(N02)2,  is 
an  unstable,  yellow,  crystalline  powder,  which  is,  however,  unlike  other 
osmyl  salts  in  that  it  is  not  attacked  by  hydrogen  haloids. 

The  following  new  osmyloxalates  are  desci-ibed  (compare  Abstr., 
1900,  i,  543;  1901,  i,  313;  1902,  i,  587):  ammonium  osmyloxalate, 
(^lii.^^OsOJi^C20^.^,2}i.cf),  is  isomorphous  with  the  potassium  salt 
(loc.  cit.),  trichnic  [«  :  6  :  c  =  0*4995  : 1  :  1*0451],  but  is  far  more  soluble  in 
water,  100  parts  of  water  at  15°  dissolving  10  parts  of  the  ammonium 
salt,  but  only  0*75  parts  of  the  potassium  salt ;  the  magnesium  and 
calcium  saltsare  golden-yellow, crystalline  powders,  the  methylammonium 
and  the  ethylammonium  salts  crystallise  in  brown  needles ;  these  four 
salts  all  crystallise  with  2H2O ;  the  silver  salt  forms  transparent, 
brown  needles ;  barium  forms  two  salts,  BaOs02(C204)2,4H20  and 
3820802(0204)3, 6 H2O  ;  the  former  salt  crystallises  in  unstable,  greenish- 
yellow  needles  and  the  latter  in  brownish-yellow,  rhombic  plates ; 
the  strontium  salt  forms  a  crystalline  powder  with  4H2O. 

The  osmylchlorides  are  prepared  by  the  action  of  hydrochloric  acid 
on  the  osmylnitrites ;  the  jwtassium  salt,  KgOsOgCl^,  crystallises  in 
anhydrous,  red  octahedra,  decomposed  by  water,  and  with  2H2O  in 
pale  brown,  triclinic  crystals  [a  :  i  :  c  =  0-5882  : 1  :  1-1795].  The 
ammonium  salt  is  anhydrous,  and  closely  resembles,  and  is  isomorphous 
with,  the  potassium  salt. 

Potassium  osmylbromide,  K.^'^&O^v^^^H.^O,  forms  red,  triclinic 
crystals,  isomorphous  with   those  of  the  hydrated  chloride  [a  :  6  :  c  = 
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0*6015  :  1  : 1-2987] ;    the  corresponding   ammonium   salt   is   unstable, 
decomposing  into  the  osmibromide. 

The  osmyloxy-saltp,  M20s0.jXo,  are  prepared  by  the  action  of 
excess  of  potassium  nitrite  on  osmium  tetroxide  ;  Os04  +  3KN0.2  = 
K20s03(NO.,)., +  KNO3,  by  the  regulated  action  of  oxalic,  hydrochloric, 
or  hydrobromic  acids  on  ammonium  osmyloxynitrite,  by  the  action  of 
potassium  hydroxide  (2  mols.)  on  potassium  osmylnitrite, 

K,0s02(N0o)^  +  2K0H  =  K,OsO,(N02)2  +  2KNO2  +  HjO, 
or,  better,  by  the  action  of  potassium  nitrite  or  potassium  osmiate  on 
the  osmylnitrite.  The  osmyloxy-salts  are  sparingly  soluble  and  are 
converted  by  the  hydrogen  haloids  into  osmi-chlorides,  -bromides,  and 
-iodides.  They  are  changed  into  the  osmyl  salts  by  the  regulated 
action  of  acids  thus :  K.,0sO3{N0.^).,  +  4HX  =  2HNO2  +  B.f>  +  KaOsOgX^ 
and  (NH,),OsO,(aO,)"4-  H.CoO^  =  {'^U,).p&0.^{Qf>^)^  -t-  H2O. 

Potassium  osmyloxynitrite,  KoO^(J3(N02)2,3H20",  crystallises  in  nearly 
black,  monoclinic  needles  [a  :  I  :  c  =  1-0923  :  1 :  0-8682  ;  /?  =  79°S'30"J; 
the  ammonium  salt  is  an  anhydrous,  yellow,  crystalline  powder  ;  the 
silver  salt,  with  H<,0,  forms  black  crystals,  the  barium  and  the  strontium 
salts,  brown  crystals  with  4H2O  and  SHgO  respectively. 

Of  the  osmyloxyoxalates,  the  j^otassium  salt,  which  forms  nearly 
black  crystals  with .  2HoO,  and  the  ammonium .  &-A\t,  which  is  an 
anhydrous,  yellow,  crystalline  powder,  are  described. 

Ammonium  osmyloxychloride,  (NH4)20s03Cl,,  and  the  corresponding 
osmyloxyhromide,  are  yellow,  crystalline  powders. 

The  osmichloridcs,  -bromides,  and  -iodides  are  prepared  by  the  action 
of  concentrated  hydrogen  haloids  on  the  alkali  osmyloxynitrites ;  the 
salts  of  the  alkaline  earths  give,  however,  the  chlorides  of  the  metals 
and  osmic  chloride,  OSCI4.     Methyl  ammonium  osmichloricle, 

(NH2Me)2,H20sCl6, 
prepared  from  the  osmyloxalate  and  hydrochloric  acid,  crystallises  in 
pale  red,  hexagonal  plates  ;  the  ethylammonium  salt  resembles  the 
methylammonium  salt.  Methylammonium  and  ethylammonium  osmi- 
bromides  very  closely  resemble  the  potassium  osmibromide.  Potassium 
osmi'iodide,  K^Os^g,  crystallises  in  soluble,  violet-black  octahedra ;  the 
corresponding  ammonium  salt  forms  blue-black  octahedra. 

Potassium  nitroso-osmichloride  is  formed  by  the  action  of  boiling 
concentrated  hydrochloric  acid  on  the  osminitrite  :  2K20s(NO.,)5-i- 
10HCl  =  2Kps(NO)Cl.-l-3NO-t-5N02  +  5H20  ;  it  crystallises  in'red, 
rhombic  crystals  [a  :  b  :  c  =  0-9610  :  1  : 1-5123],  is  isomorphous  with 
potassium  nitrosoruthenichloride,  and  is  extremely  stable  both  towards 
nitric  acid  and  ammonia.     Potassium  nitroso-osmibi'omide, 

K20s(NO)Br6, 
crystallises    in    reddish-brown,     rhombic    prisms    [a  :  6  :  c  =  0-96968  : 
1:1-50117];    the    corresponding    iodide  crystallises    in    nearly  black 
prisms,  is-omorphous  with  the  salts  just  described. 

Potassiiim  osminitrite,  K.^Os(N02)5,  is  formed  by  the  action  of  ex- 
cess of  a  concentrated  solution  of  potassium  nitrite  on  a  solution  of 
potassium  osmichloride  at  80'': 

K^UsClo -t-  GKNO2  =  Kps(N0.,)5  +  6KC1  +  NO2 ; 
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if  air  is  not  excluded,  osmium  tetroxide  and  potassium  osmyloxynitrite 
are  formed  ;  the  osminitrite  forms  very  stable,  triclinic,  ainber-yellow, 
hygroscopic  crystals.  K.  J.  P.  (). 


Miiieralogical  Chemistry. 


Composition  of  the  Gas  from  the  Pumerolles  of  Mont 
Pelee :  Origin  of  Volcanic  Phenomena.  Armand  CtAutir:ii 
{Compt.  rend.,  1903,  136,  16 — 20). — The  gas  from  the  fumerolles  of 
Mont  Pelee,  as  analysed  by  Moissan  (this  vol.,  ii,  155),  has  practically 
the  same  composition  as  the  gasobtained  by  the  author  by  heatinggranite, 
porphyry,  and  other  pi^imary  rocks  to  incipient  redness  (Abstr.,  1901, 
ii,  171).  It  is  noteworthy  that  the  stones  ejected  from  the  volcano  con- 
sist mainly  of  an  andesite  rich  in  hypersthene.  The  author's  researches 
(Abstr.,  1901,  ii,  63,  92,  322)  have,  in  fact,  shown  that  the  action  of  heat 
on  the  older  rocks  liberates  not  only  water  vapour  but  also  hydrogen, 
hydrogen  sulphide,  carbon  oxides,  and  hydrocarbons  in  relatively 
large  quantity.  A  cubic  kilometre  of  granite  heated  to  redness  would 
yield  26,640,000  tonnes  of  water  and  6,700,000,000  cubic  metres  of  gas 
at  15°.  It  follows  that  the  heating  to  redness  of  moderately  large 
masses  of  older  rocks  as  a  result  of  movements  of  the  earth's  crust,  is 
capable  of  liberating  immense  volumes  of  water  vapour  and  of  gases, 
mostly  inflammable,  and  thus  producing  violent  volcanic  disturbances, 
and  it  is  unnecessary  to  assume  the  sudden  inrush  of  masses  of  sea 
water  into  the  hotter  parts  of  the  earth's  crust  in  order  to  explain 
such  phenomena.  C.  H.  B. 


Some  Springs  of  Mineral  Gas.  Charles  Moureu  {Compt. 
rend.,  1902,  135,  1335 — 1337). — Five  springs  in  the  Pyrenees  from 
which  gases  are  evolved  have  been  investigated.  All  of  these 
contained  nitrogen,  carbon  dioxide,  oxygen,  and  argon.  The  following 
amounts  of  argon  were  found  :  in  the  Peyre  spring  at  Ogeu,  0*9  per 
cent,  by  volume  j  in  the  Nehe  spring  at  Dax,  1*6  per  cent.;  in  the 
Trou  des  Pauvres  spring  at  Dax,  1  '2  per  cent.  ;  in  the  Yieille  spring 
at  Eaux-Bonnes,  1'8  per  cent.  ;  and  in  the  Saint  Augustin  spring  at 
Panticosa,  1'2  per  cent.  Deslandres  made  a  special  spectroscopic 
examination  of  these  gases,  and  found  that  the  gas  from  the  Saint 
Augustin  spring  contains  helium.  Some  spectroscopic  lines  were  also 
observed  which  do  not  belong  to  argon  or  helium,  and  these  are  being 
further  investigated.  J.  McC. 
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A  New  Member  of  the  Rhombohedral  Carbonate  Group. 
A.  JoHNSKN  {Centr.  Min.,  1903,  13 — 15). — A  rose-red  mineral 
associated  with  chalybite,  pyrites,  and  quartz  from  Eiserfeld,  near 
Siegen,  was  found  to  have  the  following  composition  : 


iMgO.             JIuO.             FeO. 
33-41            7-50           6-50 

CoO,(NiO). 
5-12 

CO.,.               U^O. 
46-77            0-31 

Total. 
99-61 

which  corresponds  with  : 

MgCOj.                  MnCOa. 
70-16                 12-14 

FeCOa. 
10-47 

C0CO3. 
8-12 

Total. 
100-89 

Measurement    of    angle 
rr'  =  72"1 9' (approx.)  :  sp. 

between     tlie 
gr.  =  3-15. 

curved    cleavage 

faces    gave 
L.  J.  8. 

Occurrence  of  a  Manganese  Silicate  containing  Carbonate 
in  the  Aure  Valley  in  the  Pyrenees.  Hermann  Lienau  (Chem. 
Zeit.,  1903,  27,  14 — 15). — Two  manganese  ores,  which  have  been 
previously  described  {ibid.,  1899,  23,  418),  viellaurite  (consisting 
of  51  per  cent,  dialogite  and  49  per  cent,  tephroite)  and  torrensite 
(consisting  of  51-5  per  cent,  rhodonite,  45  per  cent,  dialogite,  and 
3  per  cent,  water),  are  held  by  Lacroix  not  to  be  homogeneous 
minerals.  Three  new  minerals  have  been  found  in  the  Aure  valley  in 
the  Pyrenees,  lacroisite  (consisting  of  81-4  per  cent,  dialogite  and 
18'6  per  cent,  rhodonite),  chocolate  stone  (of  53  per  cent,  tephroite, 
36  per  cent,  hausmannite,  10  per  cent,  dialogite,  and  1  per  cent, 
water),  and  huelvite  (consisting  of  71  per  cent,  dialogite,  27  per  cent, 
tephroite,  and  2  per  cent,  water).  These  five  minerals  may  be  regarded 
as  the  result  of  different  degrees  of  weathering  of  rhodonite,  MnSiOg  ; 
thus  torrensite,  MnCOgjMnSiOg,  lacroisite,  5MnC03,MnSi03,  huelvite, 
2MnC03,3Mn2Si04,  viellaurite,  5MnC03,2Mn.,Si04,  chocolate  stone, 
2MnC03,5Mn2Si04,3Mn2Mn04.  "  K.  J.  P,  0. 


[Felspar  from  Asia  Minor.]  Ludwig  Milch  (Jahrb.  Min.,  1903, 
Beil.-Bd.,  16,  110 — 165). — In  a  petrographical  description  of  the 
volcanic  rocks  (dacites,  andesites,  and  basalts)  of  the  Galatian  andesite 
region,  north  of  Angora,  is  given  the  following  analysis,  by  H,  Schiifer 
and  Herz,  of  felspar  isolated  from  the  ground-mass  of  a  mica-dacite  : 


SiOo, 

Al^O,. 

FcjOg,  FeO. 

MgO, 

CaO, 

NajO, 

K2O. 

H2O. 

Total. 

70-7 

160 

2-8 

0-2 

1-1 

5-0 

1-5 

0-9 
L. 

98-2 
J,  S. 

Stone  Implements  and  their  Rough  Material  from  Swiss 
Lake  Dwellings.  A.  1jod.mer-Bkdeu  {Jahrb.  Min.,  1903,  Beil.-Bd., 
16,  166 — 198). — Detailed  petrographical  descriptions  are  given  of 
about  a  hundred  specimens   of    stone   implements   and  of   the  rough 
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material  from  which  thoy  were  fashioned.  The  following  analyses,  by 
H.  Hirschy  and  Miss  L.  Hezner,  are  given:  I — III,  nephrite  axes; 
IV  and  V,  jadeite  axes;  VI,  chloromehxnite  axe  ;  V'll,  axe  of  chloro- 
melanitic  pyroxenite;  VIII,  harzburgite  from  the  St.  Gotthard  tunnel; 
IX,  serpeutine  axe  ;  X  and  XI,  serpentine  from  the  Gurschenalp  in 
the  St.  Gottliard  district : 


SiOo. 

TiOo. 

AI2O3. 

Fe.fi,. 

FeO. 

MnO. 

CaO. 

I. 

53-21 

trace 

2-49 

4-Q8 

1-02 

— 

11-09 

II. 

57-37 

— 

0-85 

0-16 

5-65 

— 

11-72 

III. 

58-37 

— 

0-50 

1-40 

1-38 

— 

13-32 

IV. 

58-41 

0-17 

21-35 

1-31 

0-31 



3-45 

V. 

58-39 

0-13 

22'77 

2-42 

0-27 

trace 

1-70 

VI. 

55-11 

0-36 

13-49 

10-09 

1-52 

0-45 

5-05 

VII. 

57-86 

0-57 

21-23" 

4-01 

1-05 



2-04 

VIII. 

40-40 

trace 

2-63 

4-31 

4-98 

— 

1-74 

IX. 

39-09 

trace 

3-49 

4-78 

2-94 

trace 

1-43 

X. 

40-42 

trace 

1-09 

2-59 

2-25 



2-31 

XI. 

41-47 

trace 

2-07 

5-10 
H2O 

0-95 

IIoO 

— 

0-25 

MgO. 

K.fi. 

Na^O. 

<llo^ 

>110°. 

Total. 

Sp.  gr. 

I. 

23-51 

trace 

0-76 

0-71 

2-81 

100-58 

2-982 

II. 

22-37 

— 

— 

0-25 

1-98 

100-35 

3-080 

III. 

23-28 

— . 

— 

0-20 

2-02 

100-47 

2-996 

IV. 

2-01 

0-77 

12-03 

0-09 

0-31 

100-21 

3-361 

V. 

1-27 

0-27 

12-39 

0-08 

0-24 

99-93 

3-418 

VI. 

2-54 

0-37 

11-42 

0-11 

0-24 

100-75 

3-418 

VII. 

2-85 

2  06 

8-35 

0-05 

0-24 

100-31 

3-452 

YIII. 

40-37 

— 

— 

0-02 

5-33 

99-78     ■ 

3073 

IX. 

35-94 

trace 

trace 

0-27 

11-37 

99-31 

2-677 

X. 

37-24 

— 

— 

0-51 

13-73 

100-14 

2-623 

XT. 

38-89 

— 

— 

0-14 

11-61 

100-48 

2-534 

L.  J.  S. 

Chemical  Changes  in  Contact-metamorphism.  K.  Dalmee 
(Centr.  Min.,  1903,  15 — 17). — The  mineral  changes  which  take  place 
when  phyllites  and  clay-slates  are  altered  by  contact-metamorphism  to 
andalusite-mica-rocks  are  expressed  by  new  equations  simpler  than 
those  previously  given  by  the  author  (Abstr.,  1898,  ii,  82,  171). 

L.  J.  S. 


Volcanic  Dust  from  Martinique.  LuDwia  Schmelck  {Chem. 
Zeit.,  1903,  27,  34). — The  following  analyses  have  been  made  of 
volcanic  dust  from  J\lont  Pelce  :  (I)  deposited  on  board  the  English 
steamer  "  Coya,"  which  was  at  the  time  of  the  eruption  200  —  250  miles 
from  the  island  of  Martinique  ;  (II)  collected  at  St.  Pierre;  they  may 
be  compared  with  (III)  volcanic  dust  from  St.  Vincent : 
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SiOo.  AI2O3.  FeoOj.  FeO.  CaO.  MgO.  Kfi.  NaoO.  TiOj.  P2O5.   SO3.  MnO. 

L  5775  177     2-84  273  8-11  3-51  0-94  503     07     trace   trace  trace 

II.  55-40  15-55   5-55  3-89  8-26  3-51  0-53  5-28      TO     trace   0  35  trace 

III.  5508  18-0     2-46  4-57  774  3-34  0-65  3-45     08     017    024  0  21 

Carbonate  was  absent  from  all  the  ppecimens  ;  I  and  If  lost  1  per 
cent,  and  I'S  per  cent,  respectively  on  ignition;  HI  lost  2  05  per  cent, 
water  on  heating.  The  analysis  of  the  dust  from  St.  Vincent  was 
made  by  Hillebrand  {A)uer.  J.  Sci.,  1902,  327). 

K.  J.  P.  O. 


Physiological   Chemistry. 


A  New  Product  of  Pancreatic  Autodigestion.  Fritz  Baum 
{Beib:  cheni.  /V/^'S(W. /'aM.,  1903,3,439— 441).  Scatosine.  PtOBERxE. 
Swain  {ibid.,  442 — 445). — After  the  pancreas  has  been  allowed  to 
digest  itself  for  five  or  six  weeks,  among  the  materials  which  can  be 
separated  from  the  alcoholic  extract  by  benzoyl  cliloride  is  one  of  the 
formula  C,,^Hj2N.,02(C-H50)^,  which  crystallises  in  colourless  needles, 
melts  at  169°,  dissolves  sparingly  in  ether,  and  is  insoluble  in  benzene. 
By  fusing  with  alkali,  a  strong,  scatole-like  smell  is  produced.  When 
the  benzoyl  compound  is  saponified,  the  free  base  sea^osme,  C^QH^gNgO.j, 
is  precipitable  by  phosphotungstic  acid,  and  gives  a  yellow  precipitate 
with  bromine  water.  Three  grams  of  it  were  obtained  from  20 
pancreases. 

The  second  paper  points  out  that  scatosine  is  also  found  as  a  decom- 
position product  of  other  proteids,  that  it  is  not  identical  with  trypto- 
phan (Cj^HjoOoN.,,  Hopkins  and  Cole),  and  from  the  examination  of  its 
hydrochloride  concludes  that  the  formula  given  above  is  correct.  It 
contains  two  NH.,  and  two  OH  groups.  W.  D.  H, 

Action  of  Sodium  Carbonate  on  Monobutyrin.  Maurice 
Dovox  and  Albert  .Morel  {Compt.  rend.  Soc.  Jiiol.,  1902,  54, 
1524 — 1525). — Blood  serum  does  not  saponify  neutral  fats;  Hanriot 
states,  however,  that  it  saponifies  monobutyrin  ;  the  lipase  to  which 
this  is  due  should  be  called  monobutyrinase.  He  further  states  that 
the  activity  of  the  ferment  is  enhanced  by  sodium  carbonate,  but  this 
is  disputed  in  the  present  paper;  sodium  carbonate  by  itself,  liowever, 
produces  saponification,  even  when  dilute,  at  the  usual  incubator 
temperature.  W.  D.  H. 

Digestibility  of  Carbohydrates.  Estimation  of  Starch  in 
the  Presence  of  Pentosans.  St.  Weiser  and  A.  ZAiTS(,'nEK 
{PJiii'jerH  Archiv,  1902,  93,  98— 127).— In  the  ordinary  process  of 
estimating  starch  in  flours,  kc,  by  inversion  with  hydrochloric  acid,  a 
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certain  amount  of  pentosan  is  formed.  The  latter  must  be  separately 
estimated,  and,  as  pentosans  reduce  Fehling's  solution  to  the  same 
extent  as  dextrose,  the  copper  reducing  power  of  the  inverted  starch 
solution  should  be  corrected  by  a  corresponding  amount  to  ascertain 
the  true  amount  of  starch  present. 

Digestion  experiments  on  a  number  of  oxen,  sheep,  pigs,  poultry, 
Szc,  were  made,  the  starch  and  pentosans  being  estimated  both  in  the 
food  and  excrements.  The  average  results  showed  that  oxen  digested 
63'4:  percent,  of  the  pentosans ;  sheep,  53-6  per  cent.;  horses,  45'5 
per  cent.  ;  pigs,  47'9  per'  cent.  ;  and  poultry,  23-9  per  cent.  The 
starch   was  almost  completely  assimilated  in  every  case. 

W.  P.  S. 

Chemistry  of  Fatigue.  Henry  Winston  Hakper  and  Margaret 
HoLLiDAY  {J.  Amer.  Chem.  Soc,  1903,  25,  33 — 47). — The  subject  of 
the  experiment  received  a  diet  containing  milk,  eggs,  butter,  bread, 
Malta-vita,  sugar,  lemons,  and  sometimes  a  banana,  so  an\inged  to 
maintain  nitrogen  equilibrium.  The  experiment  included  three 
periods  of  three  days  :  (1)  period  of  rest,  (2)  period  of  excessive  exercise 
(a  hurdle  race  until  the  subject  fell  exhausted),  and  (3)  a  second 
period  of  rest.  The  total  nitrogen  was  determined  in  the  urine  and 
fseces  as  well  as  the  nitrogen  as  ammonia  and  uric  acid,  and  the 
nitrogen  in  the  xanthine  silver  precipitate,  in  the  phosphotungstic  acid 
precipitate,  and  in  the  filtrate.  The  amounts  of  phosphoric,  sulphuric, 
and  hydrochloric  acids  in  the  urine  were  also  determined. 

In  the  food  consumed,  the  amount  of  nitrogen  was  greatest  in 
the  first  period  and  least  in  the  second.  The  total '  nitrogen 
assimilated  was  greatest  in  the  third  and  least  in  the  second  period. 
The  action  of  the  digestive  tract  on  the  nitrogenous  food  was  greatest 
in  the  second  and  least  in  the  first  period.  There  was  a  decided  loss 
of  nitrogen  during  the  middle  period  and  a  gain  in  both  others, 
especially  in  the  third ;  the  whole  nine  days'  experiment  resulted  in  a 
slight  gain  in  nitrogen. 

The  output  of  phosphoric  acid  was  greatest  in  the  first  and  least  in 
the  last  period.  In  the  case  of  sulphuric  acid,  the  output  was  also 
least  during  the  third  period,  but  was  greatest  in  the  second  period. 
Chlorine  showed  a  marked  decrease  during  the  second  period  and  a 
rise  in  the  third,  although  the  amount  of  sodium  chloride  consumed 
was  the  same. 

Evidence  was  obtained  of  the  presence  of  methyl  derivatives  of 
xanthine  in  the  urine.  N.  H.  J,  M. 

Iodine  in  the  Thyroid.  W.  A.  Nagel  and  Ernst  Rods  (Chem. 
Centr.,  1903,  i,  183;  from  Arch.  Anat.  Phi/sioL,  2)fi>/siol.  Abth.,  1902, 
267 — 277). — After  extirpation  of  the  gi-eater  part  of  the  thyroid  gland, 
the  percentage  of  iodine  increases  in  the  remainder  (for  instance,  fiom 
0'8  per  1000  to  1-43  per  cent.).  If  only  half  the  gland  is  excised, 
this  does  not  take  place.  Pregnancy  causes  an  increase  (for  instance, 
from  0-5  to  2 '5  per  1000).  The  administration  of  pilocarpine  or  of  a 
bromine  compound  makes  no  diHerence.  W.  D.  H. 
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Composition  of  Goose  Fat.  St.  Weiskr  and  A.  Zaitscheic 
{PJiuger's  Archiv,  1902,  93,  128— 133).— The  composition  of  the  fat 
obtained  from  geese  fed  on  Indian  millet  (broom  corn)  and  maize  was 
not  found  to  differ  from  that  of  normal  goose  fat.  Althovigh  the  geese 
increased  considerably  in  weight,  the  increase  being  almost  entirely 
due  to  fat,  investigation  showed  that  the  latter  was  not  obtained  from 
the  fat  in  the  food,  but  was  formed  from  assimilated  carbohydrates. 

W.  P.  S. 

New  Method  of  producing  Haemolysins.  M.  Armand  Ruffer 
and  Milton  Ckendiropoulos  {Brit.  Med.  J.,  1903,  i,  190 — 191). — 
If  human  urine  is  injected  two  or  three  times  subcutaneously  into  a 
rabbit,  the  serum  obtained  from  the  rabbit  acquires  a  marked 
hsemolytic  action  on  human  red  blood  corpuscles.  Schatten  Groh  {Centr. 
ally.  Pathol.,  1902,  13,  No.  14)  has  also  found  that  the  serum 
similarly  obtained  has  agglutinating  and  htemolytic,  but  no  precipi- 
tating, properties.     The  specificity  of  such  serum  is  not  absolute. 

W.  D.  H. 

Precipitins  and  Lysins.  Franz  Fuhrmann  {Beitr.  chem.  Physiol. 
Path.,  1903,  3,  417 — 432). — The  proteids  of  serum  were  divided  into 
three  fractions  by  the  method  of  fractional  precipitation  with 
ammonium  sulphate  ;  one-third  saturation  precij)itates  euglobulin; 
one-half  saturation  precipitates  pseudo-globulin,  and,  finally,  complete 
saturation  precipitates  serum-albumin. 

The  '  precipitin  '  action  of  the  lacto-serum  of  the  rabbit  in  relation 
to  milk,  caseinogen  solutions, 'and  ox  serum,  is  in  the  euglobulin  frac- 
tion. Normal  rabbit's  serum  has  no  rennet-like  action  on  milk,  but 
the  euglobulin  separated  out  from  this  serum  has. 

The  hemolytic  action  of  rabbit's  serum  immunised  against  ox-blood 
is  found  in  both  globulins,  but  not  in  the  albumin. 

"  Complementary"  actions  are  not  discoverable  in  solutions  of  the 
proteids  separated  out  as  above  from  normal  rabbit's  serum.  The 
hoemolytic  action  of  pseudo-globulin  from  rabbit's  lysin-serum  is 
different  from  that  of  euglobulin,  for,  in  the  latter,  a  substance  is  also 
present  which  acts  inhibitingly  on  the  process  of  hjemolysis  (anti-comple- 
ment). The  anti-complement  is  rendered  inactive  by  heating  to  56°. 
It  is  not  influenced  by  the  addition  of  ammonium  sulphate,  and  so 
differs  from  the  complements  of  normal  serum  and  of  lysin-seruni, 
which  are  very  sensitive  towards  this  salt.  This  accounts  for  the 
absence  of  complement  action  in  the  proteid  fractions. 

The  euglobulin  of  lysin-serum  shows,  in  addition  to  its  lysin  action, 
a  precipitin  action  also  in  relation  to  caseinogen  solution,  cows'  milk, 
ox  serum,  and  euglobulin  of  ox  serum  ;  it  has  no  effect  on  the  pseudo- 
globulin  of  ox  serum.  After  immunising  animals  with  solutions  of 
euglobulin,  or  pseudo-globulin,  the  immune  serum  has  a  marked  pre- 
cipitin action  towards  the  respective  proteids.  W.  D.  H. 

Iron  in  Normal  and  Pathological  Human  Urine.  Albert 
Neumann  and  Authuh  ^Iayer  {Zeit.  phi/siol.  Chem.,  1902,  37, 
143 — 148). — Neumann's   iodometric  method   of    estimation  was  used 
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(this  vol.,  ii,  243).  In  normal  urine,  the  average  daily  quantity  of  iron  is 
0-983  rag.  In  ten  cases  of  pathological  urine  from  various  diseases,  this 
was  found  to  be  increased  ;  in  one  case  of  liver  cirrhosis  to  2,  and  in  the 
case  of  a  drinker  to  6 — 8,  mg.  per  diem.  In  diabetes  (another  6  cases), 
the  average  was  4"1  mg.  per  diem,  and  the  amount  is  proportional  to 
that  of  the  sugar.  Various  forms  of  nuclei  contain  both  iron  and  a 
carbohydrate  radicle  ;  it  is  suggested  that  metabolism  of  nuclei  will 
explain  the  result.  W.  D.  H. 

Physiological  Action  of  Betaine.  Karl  Andrlik,  A.  Velich, 
and  Vl.  Stanek  {Chem.  Cent7\,  1903,  i,  182 — 183  ;  from  Centr.  Fhysiol., 
16,  452 — 454). — The  old  statement  that  betaine  is  non-toxic  is  con- 
firmed. After  intravenous  injection,  it  appears  in  the  dog  almost 
completely  in  the  urine.  If  given  by  the  mouth,  about  a  third  is 
recoverable  from  urine  and  ffeces.  None,  however,  was  found  in  the 
excreta  of  a  cow  which  had  been  fed  on  it.  Stanek's  method  of 
estimation  was  used  ;  in  this,  the  urine  is  heated  with  sulphuric  acid  at 
130°;  from  the  residue,  82  per  cent,  of  betaine  added  to  the  urine  can 
be  recovered.  W.  D.  H. 


Behaviour  of  Halogen-substituted  Toluenes  and  Amino- 
benzoic  Acids  in  the  Organism.  Hermann  Hildebrandt  {Beitr. 
chem.  Physiol.  Path.,  1902,  3,  365—372.  Compare  Abstr.,  1901,  ii, 
614). — Feeding  experiments  with  o-,m-,and7>chloro-and  bromo-toluenes 
have  shown  that  in  the  case  of  the  dog  these  compounds  are  all 
oxidised  and  excreted  in  the  form  of  hippuric  acids.  p-Chlorohip^mric 
acid,  C^;H4C1-C0-NH-CH2-C02H,H20,  was  thus  obtained  from  p- 
chlorotoluene ;  it  melts  at  143°  and,  on  hydrolysis  with  ^concentrated 
hydrochloric  acid,  gave  ;>-chlorobenzoic  acid  (m.  p.  235°).  o-Chloro- 
hippuric  acid  was  isolated  in  the  form  of  its  calcium  salt,  from  which 
o-chlorobenzoic  acid  (m.  p.  137°)  was  obtained.  o-Bromohippuric  acid, 
C6H4Br-CO-NH-CH2-C02H,H20,  melts  at  153°.  m-Bromohippuric 
acid  was  obtained  from  the  urine  of  a  dog  fed  on  7n-bromobenzoic 
acid  ;  it  crystallises  with  HgO  and  melts  at   183°. 

In  the  case  of  rabbits,  the  chlorotoluenes  were  oxidised  and  excreted 
as  benzoic  acids  ;  the  bromotoluenes,  on  the  other  hand,  were  con- 
verted into  hippuric  acids,  the  ortho-compound  completely  and  the 
meta-  and  para-  partially.  The  chloro-  and  bromo-toluenes  act  as 
poisons  towai'ds  rabbits,  as  do  also  the  chloro-  and  bromo-benzoic  acids, 
the  para-compound  being  the  most  active  and  the  ortho-  the  least ;  the 
bromo-  are  more  poisonous  than  the  chloro-derivatives. 

Aminobenzoic  acids  are  excreted  unchanged ;  they  are  powerful 
poisons,  the  ortho-comnound  being  the  most  active. 

K.  J.  P.  0. 


Phloridzin  and  Experimental  Glycosuria.  Karl  Spiro  and 
Hans  Vogt  {Chem.  Centr.,  1903,  i,  180 — 181  ;  from  Verhandl.  Kongr. 
inn.  Med.,  1902,  524 — 526). — A  number  of  experiments  consisting 
in  the  injection  of  various  sugars  and  salts  into  the  blood  stream  are  de- 
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scribed,  aud  the  effect  tlien  produced  by  the  adminii-tratiou  of  phlor- 
idzin.  The  main  conclusion  drawn  is  that  phloridzin  diabetes  is  due 
to  disorder  of  the  kidneys.  VV.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


A  Colourless  Bacterium,  the  Carbon  Food  of  which  conies 
from  the  Atmosphere.  Martinus  W.  Beyerinciv  and  A.  van  Delden 
{Proc.  K.  Akad.  Wete.asch.  Amsterdam,  1903,  5,  398— 413).— When  a 
solid  or  liquid  nutrient  medium  free  from  carbonaceous  matter  is 
inoculated  with  garden  soil,  a  thin  film  of  a  white  or  feebly  rose- 
coloured  culture  of  Bacillus  oligocarhophilus  develops  on  it  in  the 
dark  in  the  course  of  two  or  three  weeks,  provided  the  air  has  free 
access.  The  nitrogen  required  for  its  life  process  may  be  derived  from 
ammonium  salts  or  from  nitrites  ;  in  presence  of  nitrifying  organisms, 
it  does  not  develop.  The  carbon  required  for  its  development  is 
assimilated  from  the  atmosphere,  and  it  has  been  proved  that  carbon 
dioxide  cannot  serve  as  its  food.  The  nature  of  the  carbon  compound 
in  the  air  whicli  this  bacterium  absorbs  has  not  been  settled,  but  it 
may  be  that  discovered  by  Karsten  in  1862,  and  recently  alluded  to  by 
Heniiet  {Compt.  read.,  1902,  135,  89,  101).  The  amount  of  carbon 
assimilated  from  the  atmosphere  has  been  roughly  estimated  by  direct 
weighing  and  by  titration  with  permanganate.  J.  McC. 

Decomposition  of  Proteids  by  means  of  Bacteria.  Oskar 
E.MMERLING  {Zeit.  physiol.  Cheui.,  1902,  37,  180). — In  I'eply  to  Taylor, 
(this  vol.,  ii,  169),  the  author  refers  to  his  previous  Avork  (Abstr., 
1897,  ii,  113  ;  1902,  ii,  279).  J.  J.  S. 

Presence  of  a  Kinase  in  some  Basidiomycetes.  C.  Delezenne 
and  H.  Mouxox  {Compt.  rend.,  1903,  136,  167 — 169). — An  extract  of 
Amanita  muscaria  in  presence  of  the  pancreatic  juice  of  a  dog,  digested 
about  1  gram  of  albumin  in  12 — 36  hours.  The  liquid  loses  its 
kinasic  properties  when  heated  at  100°  for  10  minutes  or  at  70°  for 
half  an  hour.  When  precipitated  with  alcohol  and  redissolved  in 
water,  the  solution  has  the  same  properties  as  the  original  extract,  but 
prolonged  contact  with  alcohol  renders  the  product  less  active. 

Similar  results  were  obtained  with  Amanita  citrina ;  the  extract  is, 
however,  more  feeble  in  its  action  than  that  of  A.  muscaria.  Ili/pJioloma 
fasciculare  is  fairly  active,  Vsaiiota  campestris  and  liolelus  edulis 
extremely  feeble,  whilst  Uydnumrepandum  is  completely  inactive. 

M.  H.  J.  M. 

Biology  of  some  of  the  Moulds  occurring  in  Dairy 
Products.  Kurt  Teicuert  {MilchZeit.,  1902,  31,  801—803).— 
Tae  results  .iro  given  of  experiments  concerning  the  growth  of  Oidium 
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lactis,  Penicillium  glaucum,  and  Mucor  mucedo  on  sugar  solutions  and 
on  nitrogenous  media  containing  various  sugars.  Penicillium  glaucum 
attacked  sugars  the  most  powerfully,  the  products  formed  being 
of  an  acid  nature.  Oidiuni  lactis  had  the  least  action.  The  latter 
mould,  when  grown  upon  media  containing  Ijevulose,  caused  alcoholic 
fermentation  to  take  place,  an  intense  odour  of  etliyl  malate  being 
produced  at  the  same  time.  W.  P.  S. 

Influence  of  the  Stereochemical  Configuration  of  Glucosides 
on  the  Activity  of  Hydrolytic  Diastases.  Henri  Pottevin  {Compt. 
rend.,  1903,  136,  169  —  171). — Schizo-Saccliaromyces  Octosporus 
(Beyerinck)  and  Mucor  alfemahs  ferment  maltose  and  metbyl-rf-glu- 
coside,  but  are  without  action  on  sucrose  and  a-methyl-c?-fructoside. 
Aspergillus  niger,  cultivated  on  normal  Paulin  solution  with  sucrose, 
yielded,  when  macerated  with  chloioform  water,  a  solution  of  ferments 
which  acted  on  amygdalino  and  on  /3-c?-glucosides,  but  not  on  the  two 
methyl-tZ-galactosides  or  on  lactose. 

The  ferments  of  lactose  known  as  Duclaux,  Kayser,  and  Adametz 
yeasts,  ferment  lactose  and  /^-methyl-cZ-galactoside  ;  when  ground,  they 
yield  a  diastase  which  acts  on  the  two  galactosides. 

N.  H.  J.  M. 

Action  of  Magnesium  Salts  on  the  Lactic  Acid  Fermentation. 
Charles  RicnEX  {Compt.  rend.  Soc.  Biol.,  1902,  54,  1436—1438).— 
Fre?h  experiments  are  given  to  show  that  magnesium  salts  favour  the 
lactic  acid  fermentation  ;  12-5  grams  of  magnesium  chloride  per  litre 
is  the  most  favourable  quantity. 

Much  of  the  paper  is  polemical  against  Aloy  and  B.irdier  {Arch, 
internat.  Pharmacod.  et  de  Therap.,  1902,  10,  399—413).     W.  D.  H. 

Formation  of  Substances  with  a  Strong  Taste  by  the  Action 
of  Yeast  on  Proteids.  Thomas  Bokorny  {Chevi.  Zeit.,  1903,  27, 
5 — 7). — In  recent  times,  substances  have  been  extracted  by  means  of 
alcohol  from  yeast  on  the  large  scale  which  have  a  taste  resembling 
that  of  meat  exti-act.  It  has  been  found  that  the  yield  of  such  an 
extract  is  largely  increased  by  carefully  drying  the  yeast,  when 
proteolysis  takes  place.  The  yield  is  still  further  increased  when  yeast 
is  kept  at  35°  in  the  presence  of  1  per  cent,  phosphoric  or  lactic  acids. 
If  proteid  be  added  to  yeast  under  these  conditions,  it  is  largely  con- 
verted by  a  proteolytic  enzyme  into  soluble  albumo^es  and  peptones, 
the  quantity  of^the  substance  with  strong  taste,  however,  not  being 
markedly  increased.  It  is  suggested  that  this  proteolytic  action  of 
yeast  may  find  an  important  technical  application. 

K.  J.  P.  0. 

Alcoholic  Fermentation.  I.  P.  O.B.euzog  {Zeit.  phj/siol.  Chem., 
1902,  37,149— 160).— The  velocity  of  the  hydroly.sis  of  dextrose  and 
of  Jaivulo.'^e  in  the  presence  of  commercial  zymase  has  been  determined. 
Tlie  amount  decomposed  in  an3'  given  time  was  estimated  by  driving 
over  the  carbon  dioxide  by  a  stream  of  air.  The  numbers  obtained  by 
using  the  equation  for  a  unimolecular  reaction,  come  out  practically 
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constant.  Henri's  equation,  K^  —  l/2<(loga  +  .x/a  -  x),  does  not  give  such 
good  results. 

Bredig  and  J\Iiiller  von  Berneek's  (Absti-.,  1900,  ii,  213)  equation, 
K^l K^  =  {cjc^',  also  holds  good,  h  being  equal  to  2. 

The  iuHuence  of  temperature  on  the  velocity  is  also  similar  to  that 
observed  in  other  catalytic  actions  (Van'b  Hoff-Arrhenius,  Zeit.  physiol. 
Chem.,  1889,  4,  226).  In  all  these  points,  there  is  perfect  harmony 
between  the  alcoholic  fermentation  of  dextrose  by  zymase  and  ordinary 
catalytic  actions.  J.  J.  S. 

Effects  of  Fermentation  on  the  Composition  of  Cider  and 
Vinegar,  Charles  A.  Buowne,  juu.  (./.  Amer.  Chem.  Soc,  1903,  25, 
K) — 33). — Analyses  of  cider  were  made  the  day  after  pressing  and 
subsequently  at  intervals  of  two  weeks.  The  period  of  greatest 
chemical  activity  is  from  the  fourth  to  the  seventh  week.  Whilst  the 
sucrose  disappeared  after  about  two  months,  and  the  dextrose  after 
about  four  months,  a  small  amount  of  lajvulose  remained  unaffected 
owing  to  alcoholic  fermentation  being  checked  by  the  production  of 
acetic  acid.  During  the  period  of  alcoholic  fermentation,  the  acetic 
acid  slowly  increases,  whilst  the  fixed  (malic)  acid  diminishes  in 
quantity.  Xearly  89  per  cent,  of  the  theoretically  possible  amount  of 
alcohol  was  produced  ;  about  30  per  cent,  of  the  deficiency  is  attributed 
to  loss  by  evaporation. 

The  same  cider  was  employed  in  subsequent  experiments  on  acetifi- 
cation.  The  yield  of  acetic  acid  was  89 '2  per  cent,  of  the  theoretical 
yield,  the  deficiency  being  attributed  partly  to  loss  by  evaporation  and 
partly  to  destruction  of  acetic  acid  by  Bacterium  xylinuia  or  an  allied 
form. 

During  the  deterioration  of  the  vinegar,  there  was  an  increase  in  the 
amount  of  reducing  substances.  By  treatment  with  phenylhydi'azine, 
two  osazonts  were  obtained,  the  one  melting  at  142 — 143°  (probably 
phenylformosazone)  and  the  other  identical  with  von  Pechmann's 
diacetylosazone. 

The  dried  sediment  formed  during  the  alcoholic  and  acetic  fermenta- 
tion contained:  watei-,  4  91;  fat,  1"69;  proteid,  20*13  ;  crude  fibre, 
5"69  ;  pentosans,  1-48  ;  nitrogen-free  extract,  64-93  ;  and  ash,  2*65  per 
cent.  The  ash  contained  29'64  per  cent,  of  phosphoric  acid  and  24*23 
per  cent,  of  silica.  N.  H.  J,  M, 

Acetaldehyde  in  the  Ageing  and  Alterations  of  Wine. 
AuGUSTE  Trillat  {C'onipt.  rend.,  1903,  135,  171 — 173). — The  ageing 
of  wine  is  accompanied  by  a  normal  oxidation  of  the  alcohols  present. 
The  production  of  aldehydes  is  increised  under  the  influence  of  certain 
di.seases,  and,  according  to  circumstances,  the  aldehydes  enter  into 
combination  with  the  colouring  matter  of  the  wine,  forming  insoluble 
products,  or  are  resinised  by  the  mineral  salts.  N.  H.  J.  iNF. 

Inversion  of  Sugar  in  Plastered  Wines.  Gaetano  IMagxaxi.vi 
and  A.  Ventl-iu  (C/iem.  Centr.,  1903,  i,  186  — 187;  from  Slaz.  sjierim. 
H'jrur.  ital.,  35,  711 — 72'j).  —  l^^xperimcnts  mad^  to  decide  tho  question 
whether  the  action   of  calcium  sulphate  on  tlie  potassiuuj  hydrogen 
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tartrate  in  wines  results  in  the  formation  of  free  tartaric  acid,  calcium 
tartrate,  and  potassium  sulphate  (Chancel)  or  merely  of  calcium  tartrate 
and  potassium  hydrogen  sulphate  (Bussy  and  Buignet). 

From  the  slow  inversion  of  cane  sugar  in  such  wines  at  70^,  the 
authors  conclude  that  there  cannot  be  any  notable  quantity  of 
potassium  hydrogen  sulphate.  L.  de  K. 

Isolation  of  Crystallised  Galactose  from  the  Products  of 
the  Digestion  of  the  Galactans  of  the  Horny  Albumen  by 
Seminase.  Henri  Herissev  {Compt.  rend.  Sac.  Biol.,  1902,  54, 
1174  —  1176.  Compare  Abstr.,  1900,  ii,  233,  and  561).— The 
presence  of  galactose  in  the  products  of  digestion  of  the  galactans 
from  the  horny  albumen  of  leguminous  plants  was  deduced  from  the 
fact  that  mucic  acid  was  formed  by  the  action  of  nitric  acid  on  the 
sugars  produced.  It  has  now  been  placed  beyond  doubt  by  the  actual 
preparation  of  pure  galactose  by  the  partial  extraction  with  alcohol  of 
tlie  mixture  of  mannose  and  galactose  obtained  from  the  manno- 
galactan  of  Melilotus  leucantha.  It  is  prob-vble  that  seminase  itself 
contains  several  distinct  enzymes.  A.  H. 

Influence  of  Formaldehyde  on  the  Growth  of  some  Fresh- 
water Algae.  Raoul  Bouilhag  {Compt.  rend.,  1902,  135, 
1369 — 1371). — Nostoc  and  Anabcena,  when  grjwn  without  sufficient 
light  to  enable  them  to  decompose  carbon  dioxide,  are  able  to  utilise 
formaldehyde.  The  minimum  amount  of  light  required  to  enable  the 
plants  to  polymerise  formaldehyde  is  very  close  to  the  amount  necessai-y 
for  the  decomposition  of  carbon  dioxide.  N.  H.  J.  M. 

Investigations  of  Glucosides  in  Connection  with  the  In- 
ternal Mutation  of  Plants.  Th.  Weevers  {Proc.  K.  Akad.  Welenscli. 
Amsterdam,  1902,  5,  295 — 303). — The  amount  of  glu^oside  was  deter- 
mined in  extracts  made  with  boiling  water  by  estimating  the  sugar 
before  and  after  treatment  with  emulsin  for  24  hours. 

The  quantity  of  salicin  in  young  buds  of  Scdix  purpiwea  greatly 
decreases,  but  rapidly  increases  when  assimilation  begins.  In  the  case 
of  branches  kept  in  the  dark,  the  new  shoots  were  found  to  contain 
more  than  7  per  cent,  of  salicin,  but  as  the  shoots  grew  the  amount 
diminished,  Salicin  is  found  in  young  leaves  developing  normiUy  ; 
it  disappears  for  a  moment  and  then  reappears.  Separated  leaves 
lost  30  per  cent,  of  the  salicin  during  the  night,  but  recovered  the 
amount  in  the  daytime.  When  the  leaves  weio  attached  to  branches, 
it  was  found  that  with  the  loss  of  salicin  in  the  leaves  there  was 
coincidently  a  gain  in  the  bark  during  the  night.  These  changes 
in  the  amount  of  salicin  are  accompanied  by  changes,  but  in  the 
opposite  direction,  in  the  amounts  of  catechol  present  in  the  leaves 
and  bark. 

The  conclusion  is  drawn  that  the  decomposition  of  salicin  takes 
place  in  every  cell,  the  dextrose  migrating  to.vards  the  green  parts, 
whilst  catechol  remains  in  the  cell  and  combines  with  dextrose,  coming 
from  cells  situated  nearer  to  the  bark,  to  form  salicin.    The  amount  of 
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catechol  corresponds  with  the   decrease   ia   the  absolute  quantity  of 
salicin.  N.  H.  J.  M. 

Influence  of  the  Nature  of  External  Media  on  the  State  of 
Hydration  of  Plants.  Eugkne  Ciiauabot  and  Alexandue  Hebekt 
{Compt.  read.,  1903,  136,  160—163.  Compare  this  vol.,  ii,  172).— Addi- 
tion of  mineral  salts  to  the  soil  caused  an  acceleration  of  the  diminu- 
tion of  the  proportion  of  water  in  plants.  The  effect  is  analo<?ous 
to  thatof  very  intense  light  (compare  Berthelot,  Coinpt.  rend.,  1899,  128, 
139).  Nitrates  cause  the  greatest  loss  of  water,  then  sulph:^tes, 
chlorides,  and  lastly,  phosphates.  N.  J.  H.  M. 

Physiological  Importance  of  Calcium  in  Plants.  Paul  Buuch 
{Bled.  Ctntr.,  1903,  32,  39—44;  from  Laudw.  Jahrb.,  IdOl  ;  SuppL, 
iii,  1"27). — Water  culture  experiments  in  which  wlieat,  buckwheat, 
Elodea  canadensis,  rye,  barley,  and  oats  were  grown  with  and  without 
calcium  sulphate,  and  with  strontium  or  barium  sulphate  instead  of  the 
calcium  salt.  In  very  few  days,  the  roots  of  plants  which  had  no 
calcium  ceased  growing  and  became  brown,  and  the  leaves  of  wheat, 
buckwheat,  and  rye  soon  died.  In  Elodea,  there  was  an  increased 
accumulation  of  starch  in  absence  of  calcium.  Plants  grown  without 
calcium  contained  moi-e^  potassium  hydrogen  oxalate  than  normal 
plants. 

Strontium  and  barium  had  no  effect  in  presence  of  sufficient 
calcium,  bat  in  absence  of  calcium  they  considerably  increased  the 
root-development,  which  was  not  much  less  than  in  solutions  con- 
taining calcium ;  they  had,  however,  no  effect  on  leaf  production. 

Wheat  plants  grown  in  absence  both  of  calcium  and  magnesium 
died  much  sooner  than  when  only  calcium  was  wanting. 

As  regards  the  supposed  function  of  calcium  in  rendering  oxalic 
acid  harmless,  it  is  shown  that  different  plants  vary  considerably  in 
their  behaviour  towards  oxalic  acid,  and  that  in  some  cases  oxalic  acid 
is  not  poisonous,  but  beneficial. 

It  is  shown  that  calcium  forms  compounds  with  dextrose,  notwith- 
standing the  presence  of  carbon  dioxide  ;  the  presence  of  calcium  does 
not,  however,  seem  to  increase  the  diffusibility  of  dextrose. 

Experiments  with  dift'erent  calcium  salts  showed  that  mono- 
calcium  pliosphate  gave  the  best  results  in  sand  culture,  but  acts 
poisouously  in  water  culture.  Calcium  nitrate  and  sulphate  checked 
the  growth  of  roots,  whilst  dicalcium  and  tricalcium  phosphates 
were  favourable.  N.  II.  J.  M. 

Hydrogen  Cyanide  in  Sorghum.  Henkv  B.  Sla.de  {./.  Amer. 
Chem.  Soc,  1903,  25,  55 — 59). — Two  analyses  of  sorghum  showed  that 
the  stalks  contained  0013  and  0014  per  cent,  of  hydrocyanic  acid. 
A  kilogram  of  sorghum  containing  this  quantity  might  prove  fatal 
when  consumed  by  cattle.  The  poison  seems  to  be  produced  by  the 
action  of  an  enzyme  on  a  glucoside,  but  attempts  to  isolate  a  glucoside 
were  unsucces.sful  (compare  L)unstan  and  lioury,  Abstr.,  1901,  i, 
39,  617  ;  1902,  ii,  578).  N.  11.  J.  M. 


23  t  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  Fatty  Oil  of  Sambucus  racemosa.  Julius  Zellnkk 
{Monatsh.,  19U2,  23,  1)37— 941).— This  oil,  obtained  from  the  fruit  of 
Samhucus  raceviosa,  on  being  warmed  had  a  di.stinet  elder-like  odour, 
solidified  at  3—4^,  had  asp.  gr.  0-9171  at  15°,  n^,  1  472  at  20°,  an  acid 
nuhiber  3 '15,  andasaponificition  number  196  8.  The  liquid  fatty  acids 
(79  per  cent.)  consisted  mainly  of  oleic  and  linoleic,  whilst  the  solid 
fatty  acids  were  mainly  palmitic  and  arachidic.  A.  McK. 

Presence  of  Sucrose  in  Almonds  and  its  Role  in  the  Forma- 
tion of  the  Oil.  C.  Vallke  {Compt.  rend.,  1903,  136,  114—117).— 
Sucrose,  reducing  sugars,  and  oil  were  determined  both  in  almonds  and 
iu  the  pericarp  at  different  dates  from  INIarch  to  October.  Whilst  the 
pericarp  was  found  to  contain  relatively  constant  amounts  of  sugars 
(mainly  reducing  sugars),  thei^e  is  a  progressive  increase  of  sucrose  in 
the  almonds  until  the  production  of  oil  begins,  after  which  there  is  a 
decrease.  There  is  also  a  decrease  (in  the  almonds)  in  the  amount  of 
reducing  sugar  coincident  with  the  production  of  oil.  The  pericarp 
never  contains  more  than  traces  of  oil.  The  results  indicate  that 
there  is  either  a  production  of  sugars  in  the  pericarp  or  else  a  constant 
migration,  and  that  the  sugars  are  utilised  in  the  formation  of  the  oil. 

N.  K.  J.  ^l. 

Relation  between  Leaf  Venation  and  the  Presence  of  certain 
Chemical  Constituents  in  the  Oils  of  the  Eucalypts.  R.  T. 
Baker  and  Henry  G.  Smith  (./".  lio]/.  Soc.  N.  S.  Wales,  1902, 
116 — 123). — The  results  of  the  authors' researches  on  the  eucalypts 
of  N.  S.  Wales  have  shown  that  there  is  a  connection  between  the 
chemical  constituents  of  the  oils  and  the  venation  of  the  mature  leaves 
of  the  several  species,  the  genus  being  thus  divided  into  fairly  well- 
marked  groups.  Hence  it  is  possible  to  suggest  the  probable  con- 
stituents of  the  oil  from  an  Eucahjiitus  by  examining  the  venation  of 
the  leaves  and,  conversely,  by  chemical  investigation  of  the  oil  to  gain 
a  clue  to  the  species.  E.  G. 

Can  'the  Manurial  Requirements  of  Plants  be  established 
by  their  Analysis  ?  Conrad  von  Seelhorst,  H.  Behn,  and  J. 
Wilms  {J.  Laadio.,  1902,  50,  303—322.  Compare  ibid.,  1898,  109, 
and  Abstr.,  1899,  ii,  609).— The  amount  of  total  nitrogen  in  the  dry 
matter  of  a  crop  is  the  most  important  factor,  and  the  relation  of 
nitrogen  to  the  ash  constituents  is  of  great  importance  in  relation  to 
the  amounts  of  plant  food  in  the  soil.  The  amount  of  nitrogen 
assimilated  depends,  however,  to  a  great  extent  on  the  climatic 
conditions  which  prevail  in  single  months,  and  it  seems  to  be  impossible 
to  establish  relations  between  these  conditions  and  the  composition  of 
the  crop.     The  conclusion  is  drawn  that  the  method  is  impracticable. 

N.  H.  J.  M. 

The  Role  of  Plants  in  Dissolving  the  Undissolved  Nutritive 
Substances  of  the  Soil.  P.  Kossowitsch  {Bled.  Centr.,  1903,32, 
44 — 49  ;  from  /.  exper.  Landiv.,  1902,  165).— The  dissolving  action  of 
plants  is  due  to  the  carbon  dioxide  given  off  by  the  I'oots,  and  the 
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different  amounts  of  insoluble  phosphates  dissolved  in  this  manner  are 
due,  probably,  to  the  different  amounts  of  carbon  dioxide  furnished  by 
the  different  varieties  of  plants. 

At  the  same  time,  plants  are  able  to  supply  themselves  with 
phosphoric  acid  when  present  in  extremely  dilute  solutions, 

N.  H.  J.  M. 

Composition  and  Digestibility  of  Dried  Potatoes.  Oscar 
Kellnkh,  Jakob  A'oliiard,  and  Fr.  Honcamp  (Bied.  Centr.,  1903,  32, 
50  —  52  ;  from  Deut.  landw.  Presse,  1902,  39,  691).— The  dried  potatoes 
contained  :  water,  6 "95  ;  crude  protein,  7 '46  ;  non-nitrogenous  extract, 
80-38;  crude  fat,  028;  crude  fibre,  1-23;  and  ash,  3-70  per  cent. 
Tiie  results  of  feeding  experiments  with  sheep  showed  that  the  food 
contained  1-5  per  cent,  of  digestible  proteids  and  71'3  per  cent,  of 
digestible  carbohydrates.  When  mixed  with  cold  water,  the  dried 
potatoes  yield  a  soft  pulp  similar  to  steamed  potatoes. 

The  sheep  received  as  much  as  300  grams  per  day  (corresponding 
with  about  1  kilo,  of  fresh  potatoes)  without  any  injurious  effects. 

N.  H.  J.  M. 

Nature  of  the  Nitrogenous  Compounds  in  Soil  at  Different 
Depths.  Gust  AVE  Andke  {C'ompt.  rend.,  1902,  135,  1353—1355). — 
Samples  of  unmanured  soil  from  the  surface  and  from  30  and  65  cm. 
below  the  surface  were  heated  with  3  6  per  cent,  hydrochloric  acid  for 
15  hours.  The  soils,  which  contained  respectively  0'166,  0'095,  and 
0'049  per  cent,  of  nitrogen,  yielded,  after  this  treatment,  essentially 
the  same  proportions  of  nitrogen  in  the  form  of  ammonia  (about  one- 
seventh).  About  12  per  cent,  of  the  total  nitrogen  dissolved  in  dilute 
aqueous  potash.  Siniilar  experiments  were  made  with  the  soil  sampled 
six  months  afterwards  (in  April). 

The  results  indicate  that  whilst  at  the  end  of  the  summer  the 
nitrogenous  matters  of  the  surface  soil  and  subsoil  are  very  similar,  in 
April  there  is  much  more  soluble  nitrogen  in  the  subsoil  than  at  the 
surface.  N.  H.  J.  M. 

Fixation  of  Ammonia  and  Potash  by  Hawaiian  Soils. 
J.  T.  Ckawley  and  11.  A.  Duncan  {J.  Amer.  Chem.  Soc,  1903,  25, 
47 — 50.  Compare  i6;W.,  24,  1114). — In  order  to  throw  light  on  the 
losses  of  manures  when  the  application  is  followed  by  a  heavy 
irrigation,  boxes  9  inches  square  with  perforated  bottoms  were  filled 
with  soil  to  a  depth  of  1,  2,  4,  and  6  inches  respectively,  manured 
(10  grams  of  ammonium  or  potassium  sulphate),  and  then  watered 
with  4800  c.c.  of  water. 

The  following  percentage  amounts  of  constituents  applied  were 
retained  by  the  different  amounts  of  soil  : 

Depth  of  soil  (inches).  6.  4.  2.  1. 

Ammonia  retained  per  cent.  ...  99-84  9813  86-12  5021 
Potash  „  „  ...     98-55         94-18         82-03         69-19 

Further  experiments,  in  which  the  1  inch  of  soil  which  received 
ammonium  sulphate  was   subjected   to   four  more  irrigation-^,  showed 
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that  the  final  amount  of  ammonia  retained  was  31-51  per  cent,  of  the 
total.  When  the  6  inches  of  soil  manured  with  potassium  sulphate 
was  washed  out  eight  times,  it  was  found  that  80-65  per  cent,  of  the 
total  was  finally  retained.  N.  H.  J.  M. 

Tropical  Soils.  J.  D.  Kobus  and  Th.  Mark  (/.  Landiv.,  1902,  50, 
289 — 302). — The  amounts  of  the  different  constituents  of  Java  soils 
soluble  in  2,  4,  and  8  per  cent,  hydrochloric  acid  and  in  cold  con- 
centrated hydrochloric  acid  were  determined.  None  of  the  solvents 
gave  satisfactory  results. 

It  was  found  that  manganese  dissolved  very  readily.  Extracts 
made  with  very  dilute  nitric  acid  yielded  amounts  of  manganese  which 
could  be  determined,  although  only  traces  of  iron  were  dissolved. 

N.  H.  J.  M. 

Some  Cuban  Soils  of  Chemical  Interest.  William  Frear  and 
C.  P.  Beistle  {J.  Amer.  Chem.  Soc,  1903,  25,  5— 16).— The  two  Cuban 
soils  and  subsoils  described  are  of  a  deep  red  colour,  only  slightly  stony 
and  of  a  calcax^eous  clay  nature.  Both  soils  and  subsoils  have  a  rather 
high  sp,  gr.  due  to  large  amounts  of  iron.  The  soils  contain  2-5  and  28 
per  cent,  of  organic  carbon  and  0-255  and  0  230  per  cent,  of  nitrogen  ; 
the  subsoils,  1'34:9  and  2  091  per  cent,  of  organic  carbon  and  O'HS 
and  0-165  per  cent,  of  nitrogen.  Yery  little  sulphur  and  only  traces 
of  chlorine  are  present.  The  chief  characteri.stic  of  the  soils  is  their 
behaviour  towards  hot  hydrochloric  acid,  as  shown  by  the  following 
results  obtained  with  the  two  soils  (a)  and  the  subsoils  ih)  : 

Decomposed  mineral  matter. 

Insoluble  in  '^  ^ 

HCl  and  ia  Gelatinous  Sol.  in  Water  of 

NaaCOj  sol.  silica.  HCl.  COj.  combination. 

,  J  {a)       7-420  27-080  46-088  0-555  14-599 

1  \b)     15-910  19-820  46-476  0315  14-482 

5  I  (a)     15-930  17-450  46955  0-275  14-735 

\{h)     13-050  19-690  48-176  0-305  15-325 

The  total  mineral  constituents  in  the  four  samples  were :  K.,0, 
011—1-90;  Na,0,  0-14— 0-22;  CaO,  0-22—0-37;  MgO,  0-13—0-19; 
MugO^,  002— 0"12;  Fe.Pg,  15-75-17-49;  Al.Og,  27-86—29-35;  PoO^, 
0-44—0-56  ;  and  CO^,  0  28— 056  per  cent.       "  N.  H.  J.  M. 

Valuation  of  Basic  Slag.  B.  Sjollema  (/.  Landw.,  1902,  50, 
367 — 370). — Analysis  of  several  samples  of  basic  slag  showed  that 
two  varieties  exist.  In  the  one,  tiie  whole  of  the  phosphoric  acid  dis- 
solves in  2  per  cent,  citric  acid,  whilst  the  amount  dissolved  by  Wagner's 
method  was  a  good  deal  (0  8  to  3  0  per  cent.)  less.  The  other  variety 
gave  both  with  2  per  cent,  citric  acid  and  by  Wagner's  method  still  lower 
results  than  those  obtained  with  mineral  acid.  Wagner's  method  is 
therefore  not  to  be  depended  on  unless  supported  by  the  results  of 
vegetation  experiments.  N.  H.  J.  M. 
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New  Form  of  Gas-washing  Flask  and  Absorption  Apparatus 
for  Elementary  Analysis.  J.  Wetzel  {Ber.,  1903,  36,  161 — 163. 
Compare  Abstr.,  1001,  li,  74). — Forms  of  appai-atus  are  described  for 
use  in  the  absorption  of  carbon  dioxide  and  water  in  combustions. 
The  main  difference  in  principle  from  the  ordinary  forms  is  that  glass 
wool,  Boaked  with  the  absorbing  liquid,  the  potassium  hydroxide,  or  the 
sulphuric  acid,  fills  the  apparatus.  The  absorption  is  thus  rendered 
very  effective.  K.  J.  P.  0. 

Siphon  Pipette.  A.  Gawalowski  {Zeit.  anal.  Chem.,  1903,  42, 
19 — 20). — The  narrow  tube  below  the  bulb  is  bent  upwards,  and,  at  a 
level  2  cm.  higher  than  the  mark  in  the  stem,  is  recurved  downwards, 
the  jet  being  on  a  level  with  the  lower  bend.  The  pipette  is  said  to 
be  more  convenient  to  use  than  a  straight  one.  M.  J.  S. 

Estimation  of  Perchlorates.  Max  Honig  {Chem.  Zeit.,  1903,  27, 
32 — 33). — Five  to  10  grams  of  the  perchlorate,  previously  diluted 
with  20  times  its  weight  of  pure  potassium  nitrate,  are  fused  in  a 
nickel  crucible,  2 — 3  grams  of  iron  powder  are  added,  and  the  whole  is 
heated  for  half  an  hour  (not  to  redness)  with  frequent  stirring.  The 
perchlorate  is  completely  reduced  to  chloride,  which  is  then  estimated 
gravimetrically  with  silver  as  usual. 

The  process  is,  of  course,  applicable  to  samples  of  Chili-saltpetre, 
which  often  contains  a  small  percentage  of  potassium  perchlorate. 
Powdered  aluminium,  zinc,  magnesium,  and  tin  have  also  been  tried, 
but  not  found  to  work  satisfactorily.  L.  de  K. 

Estimation  of  Ozone.  Albert  Ladenburg  {Ber.,  1903,  36, 
115 — 117). — Ozone  can  be  estimated  by  passing  the  gas  very  slowly 
through  a  solution  of  sodium  hydrogen  sulphite  and  titrating  the 
unchanged  sulphite  with  iodine.  The  oxidation  of  arsenious  acid  by 
minute  bubbles  of  ozone  gave  less  satisfactory  results  ;  in  each  case, 
the  weight  of  the  gas  was  used  as  an  absolute  method  of  determining 
the  proportion  of  ozone  contained  in  it.  T.  M.  L. 

Estimation  of  the  Strength  of  Sulphuric  Acid.  Arthur 
Marshall  {J.  Soo.  Chem.  Ind.,  1902,  21,  1511 — 1512). — A  weighed 
quantity  of  the  concentrated  acid  is  diluted  with  water  until  the 
strength  is  reduced  to  70  or  80  percent.,  and  the  sp.gr.  of  the  mixture 
taken.  The  strength  of  the  dilute  acid  is  then  ascertained  from  a  table. 
This,  multiplied  by  the  weight  of  the  diluted  acid  and  divided  by  the 
weight  of  the  original  acid  taken,  gives  the  strength  of  the  latter.  An 
allowance  for  mineral  impurities  must  be  made  in  the  case  of  crude 
acids.  An  approximate  estimation  may  also  be  made  by  measuring 
the  contraction  produced  on  mixing  200  c.c.  of  the  sulphuric  acid  with 
100  c.c.  of  water.  A  table  is  given  showing  the  contractions  for  various 
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strengths  of  acid;  for  instance,  a  98  per  cent,  acid  contracts  24:"1  c.c, 
whilst  an  86  per  cent,  acid  contracts  10'4  c.c.  W.  P.  S. 

Examination  of  Methods  employed  in  estimating  the  Total 
Acidity  of  Gases  escaping  from  the  Chamber  Process  for 
Manufacture  of  Sulphuric  Acid,  with  Suggestions  arising 
from  the  Study  of  the  Interaction  of  Nitrous  and  Sulphurous 
Acids,  or  their  Salts,  in  Aqueous  Solution.  R.  Forbes 
CAitPKNTER  and  Ernest  Linder  (./.  Soc.  Chem.  Ind.,  1902,  21, 
1490 — ^1508). — The  author.'?,  after  a  large  amount  of  experimental 
work,  find  that  hydrogen  peroxide  in  neutral  or  alkaline  solution  has 
no  appreciable  action  on  nitrous  oxide,  but  nitric  oxide  is  slowly 
oxidised  to  nitrous  acid.  Nitric  oxide  is  slowly  converted  into  nitric 
acid  by  hydrogen  peroxide  in  acid  solution.  When  sulphurous  and 
nitrous  acids  interact  in  aqueous  solution  at  15°  and  within  certain 
limits  of  concentration,  in  the  presence  of  excess  of  sulphurous 
acid,  reactions  proceed  according  to  the  three  following  equations  : 
(a)  2NO-OH  +  2H,S03  =  N.30  +  2H,SO,  +  H.p;  {b)  NO.,H  + 2^3803  = 
OH-N(SO,H)o  +  H.;0;  .  (c)  0H-N(S03H),  + H.p  =  OH•NH•S03H  + 
H.,S04.  When  aqueous  solutions  of  sulphurous  and  nitrous  acids  are 
mixed,  the  acid  recovered  by  titration  is  in  every  case  less  than  the 
sum  of  the  acidities  of  the  acids  taken,  whether  the  titration  be 
performed  at  once  or  sevei-al  days  after  mixing.  Nitric  oxide  gas 
is  not  evolved  at  any  period  of  the  reaction.  Tabulated  results  of 
works-tests  are  given.  It  was  found  undesirable  to  rely  on  sodium 
hydroxide,  or  carbonate,  alone  as  an  absorbent  for  the  gases  from 
vitriol  exits  in  view  of  the  reactions  that  may  arise  with  the 
formation  of  sulphazotised  compounds  whose  titre  is  less  than  that 
of  the  constituents  separately  (compare  Trans.,  1900,  77,  673). 

W.  P.  S. 

Persulphates,  N.  Tarugi  {Gazzetta,  1902,  32,  ii,  383— 392).— A 
simple  and  exact  method  for  the  estimation  of  persulphates  is  based 
on  the  transformation  they  undergo  when  boiled  with  water,  namely  : 
M2S.2O8  +  H2O  =  M.2SO4  +  H^SO^  +  0.  The  initial  acidity  of  the  solution 
of  a  known  weight  of  the  persulphate  is  first  determined ;  then  a 
known  volume  is  boiled  for  20  minutes,  cooled,  and  its  acidity 
determined  by  titration  with  standard  soda  solution,  phenolphthalein 
being  the  best  indicator  to  use.  If,  however,  ammonium  persulphate 
is  to  be  estimated,  the  solution  is  first  exactly  neutralised  by  standard 
soda,  of  which  a  known  amount  in  excess  is  then  added ;  after  the 
boiling,  the  titration  must  be  made  with  standard  sulphuric  acid. 

The  change  produced  in  a  solution  of  potassium  persulphate  by 
heating,  namely,  1^28203  =  RgSO^H- SO3  +  O,  is  a  unimolecular  reaction, 
which  is  not  interfered  with  by  either  the  liberation  of  oxygen  or  the 
hydration  of  the  sulphur  trioxide.  At  a  temperature  of  95°,  the 
mean  value  for  K  is  0'0368. 

When  potassium  cyanide  and  potassium  persulphate  react  in  solution 
in  presence  of  excess  of  ammonia,  75  per  cent,  of  the  cyanide  is 
converted  into  carbamide,  this  proportion  remaining  constant,  no 
matter  how  the   proportions  of  the   two  salts  are  varied.     Using  a 
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standard  solution  of  copper  sulphate  as  indicator,  the  above  change 
can  be  employed  as  a  means  of  ej^timating  potassium  cyanide,  an 
advantage  of  tlie  method  being  that  it  can  be  carried  out  in  alkaline 
solutions.  To  the  cyanide  solution  are  added  a  known  volume  of 
standard  copper  sulphate  solution  and  excess  of  ammonia,  and  into  the 
hot  liquid  standard  pers-ulphate  solution  is  run  until  a  persistent 
blue  colour  is  obtained  ;  the  quantities  of  cyanide  correspoudiug  with 
the  volumes  of  copper  sulphate  and  persulphate  solutions  are  then 
added  together,  the  result  being  75  per  cent,  of  the  total  cyanide 
present. 

The  black  compound  formed  on  mixing  solutions  of  a  persulphate 
and  silver  nitrate  is  found  to  be  the  silver  saU  of  Caro's  persulphuric 
acid,  and  is  formed  according  to  the  equation:  2AgN03  + KjSoO^ + 
H.O  =  Ag.SO^  +  K.SO,  +  HXOo  +  HNO,.  T.  H."P. 

Estiraation  of  Ammonia  in  Urine  and  Liquids  of  Animal 
Origin.  Otto  Folix  (Zeit.  j^hysiol.  Chem.,  1902,  161 — 176.  Compare 
Abstr.,  1901,  ii,  575). — The  method  previously  described  [loc.  cit.) 
does  not  give  good  results.  The  new  method  consists  in  adding  a 
feeble  alkali,  such  as  sodium  carbonate,  and  removing  the  ammonia 
thus  produced  by  the  aid  of  a  strong  current  of  air  at  tlie  ordinary 
temperature. 

Twenty-tive  c.c.  of  urine  are  mixed  in  a'  tall  cylinder  with  8 — 10 
grams  of  sodium  chloride,  5  — 10  c.c.  of  light  petroleum,  and  1  gram  of 
dry  sodium  carbonate.  All  the  ammonia  is  removed  when  a  current 
of  air  is  passed  through  the  liquid  for  1  — 1|-  hours  at  the  rate  of 
600 — 700  litres  per  hour  at  20 — 25°.  Tlie  air  is  passed  over  cotton 
wool  and  then  into  two  vessels  containing  iV/lO  acid.  A  special  form 
of  vessel  for  containing  the  standard  acid  is  described.  J.  J.  S. 

A  New  Volumetric  Method  of  estimating  Hydroxylamine. 
Louis  J.  Simon  {Compt.  •  rend.,  1902,  135,  1339— 1342).— The 
method  is  based  on  the  action  of  potassium  permanganate  on  hydroxyl- 
amine oxalate  in  neutral  solution.  Only  the  hydroxylamine  is 
oxidised,  and  the  reaction  is  represented  by  the  equation  :  2KMn04  + 
4[(NH2-OH),,H,C,>0^]  =  2MnC,0^  +  2010,0^  +  N2O  +  SNg  +  ISH.O. 
One  mol.  of  permanganate  oxidises  4  mols.  of  hydroxylamine.  In 
presence  of  sulphuric  acid,  the  oxalic  acid  is  also  oxidised. 

The  oxidation  of  hydroxylamine  sulphate  by  permanganate  takes 
place  according  to  the  equation:  4KMn04  +  5[(NH,*OH)2,HoSOJ  = 
4MnS04  +  K2SO4  +  2KN0,  +  2N._jO  +  2N2  +  2OH2O ;  if'  more  sulphuric 
acid  is  added,  the  potassium  nitrite  is  then  oxidised.  A  similar  reaction 
takes  place  with  hydroxylamine  hydrochloride. 

For  the  estimation  of  hydroxylamine  in  the  form  of  sulphate  or 
hydrochloride,  a  neutral  solution  is  {ireparod,  and  rather  more  than  the 
molecular  quantity  of  sodium  oxalate  is  added,  then  the  solution  is 
titrated  with  potassium  permanganate.  The  hydroxylamine  behaves 
as  if  it  were  present  as  oxalate,  and  its  weight  is  found  from 
132u^/1000  if  n  c.c.  of  permanganate  containing  0  grams  per  litre 
be  used. 

Hydroxylamine  oxalate  may  conveniently  be  u^ed  for  standardising 
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permanganate ;  50  c.c  of  a  1  per  cent,  solution  of  hydroxylamine 
oxalate  decolorise  16  c.c,  of  a  iV/lO  solution  of  potassium  perman- 
ganate. J.  McC. 

Titrimetric  Estimation  of  Nitric  Acid.  I.  Isaac  K.  Phelps 
(Ame7'.  J.  Sci.,  1902,  [ivj,  14,  440 — 443). — A  measured  volume  of  a 
dilute  solution  of  a  nitrate  is  put  into  a  250  c.c.  flask  fitted  with  a 
doubly-perforated  rubber  cork.  The  inlet  tube  consists  of  a  50  c.c. 
stoppered  funnel  having  its  tube  con.stricted  at  the  lower  end  ;  its 
stem  is  filled  with  water.  The  exit  tube  consists  of  a  glass  tube  of 
0*8  mm.  diameter,  enlarged  just  above  the  cork  to  a  small  bulb  and 
bent  twice  at  right  angles ;  during  the  experiment,  the  end  is  made  to 
dip  into  mercury. 

The  solution  is  now  boiled  until  the  air  has  been  expelled,  and 
through  the  funnel  is  then  admitted  a  definite  volume  of  standardised 
ferrous  sulphate,  followed  by  hydrochloric  acid  equal  in  amount  to  the 
liquid  in  the  flask.  Ferrous  ammonium  sulphate  should  not  be  used. 
The  boiling  is  continued  until  10 — 15  c.c.  of  liquid  are  left ;  sodium 
carbonate  solution  is  then  introduced  so  as  to  neutralise  nearly  the 
whole  of  the  acid,  and  when  cold  the  liquid  is  titrated  as  usual  with 
potassium  permanganate  or  Avith  iodine  and  arsenious  acid,  and  the 
excess  of  ferrous  iron  is  thus  determined. 

When  dealing  with  solid  nitrate,  this  is  dissolved  in  a  little  water 
and  put  into  the  funnel  (the  air  has  been  previously  expelled  from  the 
flask  by  boiling  10  c.c.  of  water  to  a  small  volume)  then  adding  the 
ferrous  sulphate,  and  again  concentrating  to  a  small  volume.  After 
admitting  the  nitrate,  the  requisite  quantity  of  acid  is  run  in. 

L.  DE  K. 

Estimation  of  Citrate-soluble  Phosphoric  Acid.  Max  Passon 
{Chem.  Zeit.,  1903,  27,  33). — In  order  to  avoid  the  trouble  caused  by 
the  occasional  presence  of  dissolved  silica,  the  author  operates  as 
follows:  100  c.c.  of  the  citrate  solution  are  mixed  with  10 — 15  c.c.  of 
sulphuric  acid  and  a  drop  of  mercury,  and  boiled  in  a  Kjeldahl  flask 
until  the  contents  become  clear.  While  still  warm,  the  residue  is  diluted 
with  water  and  a  small  amount  of  salt  is  added  to  precipitate  nearly  the 
whole  of  the  mercury.  After  diluting  to  200  c.c.  and  filtering,  100  c.c. 
of  the  filtrate,  now  free  from  silica,  are  treated  as  usual  with 
ammonium  citrate,  ammonia,  and  magnesium  mixture.  L.  de  K. 

Emplojrment  of  Caro's  Acid  for  the  Destruction  of  Organic 
Substances  [before  testing  for  Arsenic].  N.  Tarugi  {Gazzetta, 
1902,  32,  ii,  380 — 382). — In  the  detection  of  arsenic  in  animal  tissues, 
stomach  contents,  etc.,  there  is  difficulty  in  preventing  the  volatilisation 
of  arsenic  during  the  destruction  of  the  organic  matter.  All  trouble 
in  this  direction  is  avoided  by  the  following  method  of  treatment. 
The  material  to  be  examined — viscera,  muscle,  blood — is  mixed  with 
an  equal  weight  of  powdered  potassium  percarbonate  and  half  its 
weight  of  water  and  the  whole  left  for  12  hours,  after  which  it  is 
boiled  for  about  half  an  hour,  more  percarbonate  being  added,  if 
necessary,  to  cause  the  complete  disappearance  of  fatty  matter.  The 
liquid  is  then  carefully  decanted  from  the  unattacked  material,  the 
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latter  being  washed  with  a  small  quantity  of  water,  which  is  added  to 
the  other  liquid,  and  the  whole  then  evaporated  to  dryness  on  the 
water-bath.  Meanwhile,  the  undestroyed  organic  matter  is  mixed 
with  concenti-ated  sulphuric  acid  and  ammonium  persulphate  (5  times 
the  weight  of  the  original  matter  of  each)  and  the  mixture  heated  until 
action  begins  and  the  whole  mass  becomes  converted  into  a  transparent 
liquid  ;  if,  on  further  heating,  this  liquid  turns  brown,  more  ammonium 
persulphate  must  be  added.  This  solution  is  then  added,  drop  by  drop, 
to  the  dried  residue  from  the  peicarbonate  treatment. 

It  is  found  that,  if  the  organic  matter  subjected  to  this  treatment 
contained  arsenic,  the  whole  of  this  latter  is  left  in  the  final  liquid, 
which  can  be  examined  by  the  usual  methods.  T.  H,  P. 

Estimation  of  Carbon  [in  Steel]  by  Combustion.  George  Auchy 
{J.  Amer.  Chem.  Soc,  1902,  24,  1206— 1210).— A  slight  modification  of 
Shimer's  process.  The  asbestos  containing  the  carbonaceous  residue, 
obtained  in  the  usual  way  by  treating  the  sample  with  copper  chloride, 
is  dried  for  half  an  hour  and  placed  with  the  carbon  uppermost  in  a  large 
crucible,  and  the  wad  of  asbestos  used  for  wiping  the  funnel  is  placed 
to  one  side ;  both  are  then  pressed  down  evenly  on  the  bottom  of  the 
crucible  by  a  thick  glass  rod  with  a  spread-out  end.  The  crucible  is 
now  nearly  filled  with  carbon-free,  finely-ground  copper  oxide  and 
then  heated  for  10  minutes  over  the  blast;  during  this  time,  purified 
oxygen  is  passed  through  at  the  rate  of  4  or  5  bubbles  per  second,  and 
the  carbon  dioxide  is  absorbed  in  a  weighed  potash  apparatus  tilled 
with  oxygen  and  containing  a  lye  of  sp.  gr.  1'4.  L.  de  K. 

Extraction  of  Carbon  Monoxide  from  Coagulated  Blood. 
Maurice  Nicloui  {Compt.  rend.  Soc.  Biol.,  1903,  55,  13 — 15). — With 
blood  clotted  in  the  ordinary  way,  the  precise  determination  of  the 
carbon  monoxide  is  not  possible :  exact  results,  however,  are  obtained 
if  the  clot  is  first  cut  up  and  then  squeezed  through  linen ;  the  linen 
is  then  washed  and  the  washings  added  before  the  analysis  is  made. 

W.  D.  H. 

Separation  of  Quartz  and  Amorphous  Silica.  B.  Sjollema 
{J.  Lcmdw.,  1902,  50,  371 — 374).— Diethylamiue  (33  per  cent,  aqueous 
solution)  was  found  to  dissolve  amorphous  silica  almost  completely,  and 
a  16-5  per  cent,  solution  left  less  than  1  per  cent,  of  the  silica  undis- 
solved. When  5  per  cent,  sodium  hydroxide  solution  was  employed 
under  similar  conditions  (boiling  for  8  hours),  the  undissolved  residue 
amounted  to  more  than  2  per  cent.  Diethylamine  (1  16*5  per  cent, 
solution)  dissolved  1*2  per  cent,  of  very  finely  powdered  quartz 
when  boiled  for  2  days.  As  regards  other  amorphous  soil  constitu- 
ents, it  was  found  that  16'5  per  cent,  acjueous  diethylamine  dissolved 
about  15  per  cent,  of  aluminium  hydroxide  (5  per  cent,  sodium 
hydroxide  dissolved  nearly  the  whole  and  10  per  cent,  sodium  carbonate 
about  20  per  cent.)  and  about  40  per  cent,  of  aluminium  silicate 
(sodium  hydroxide  and  sodium  carbonate  dissolved  respectively  75  and 
20  per  cent.).  Both  substances  are  completely  dissolved  by  5  per  cent, 
sodium    hydroxide    wlien    the    solvent    is    renewed    a    few    times ;    a 
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temperature  of  60°  is  sufficient.  The  I'esults  show  that  von  Picdzicki's 
method  for  determining  free  silica  in  soils  {Mitt.  Landw.  Inst.  Univ, 
Leipzig.,  11,  1,  54)  is  useless.  N.  H.  J.  M. 

Estimation  of  Free  Lime  in  Basic  Slags.  M.  Bischoff  {Ghem. 
Zeit.,  1903,  27,  33). — Water  is  recommended  for  the  extraction  of  basic 
slags  instead  of  a  10  per  cent,  sugar  solution,  as  the  latter  seems  also  to 
dissolve  calcium  hydrogen  carbonate  and  consequently  gives  erroneous 
results.  L.  de  K. 

Separation  of  Lead  from  .Manganese  by  Electrolysis.  A.  F. 
Linn  {Atmr.  Chem.  J.,  1903,  29,  82 — 84). — The  following  method  for 
the  electrolytic  separation  of  lead  from  manganese  gives  accurate 
results.  Sodium  hydrogen  phosphate  is  added  in  slight  excess  to  a 
solution  of  the  nitrates  of  lead  and  manganese.  The  precipitated 
phosphates  are  dissolved  in  excess  of  phosphoric  acid  of  sp.  gr.  1"70 
and  submitted  to  electi-olysis.  The  deposit  of  lead  is  washed 
successively  with  water,  alcohol,  and  ether,  and  dried  at  100 — 110°. 
The  quantities  of  lead  and  manganese  should  not  exceed  0*1  gram  for 
each  130  c.c.  of  the  electi'olyte.  The  time  required  for  this  amount  is 
16 — 17  hours.  If  the  solution  is  heated  at  60 — 70°,  the  deposition  of 
the  lead  is  retarded.  E.  G. 

Electrolytic  Estimation  of  Mercury  and  the  Solubility  of 
Platinum  in  Potassium  Cyanide.  Fritz  Glaser  {Zeit.  Elektrochem., 
1903,9,  11 — 17).— The  deficit  of  mercury  observed  by  Bindschedler 
(Abstr,,  1902,  ii,  532)  is  found  to  be  due  to  a  very  small  extent  only 
to  vaporisation  of  mercury,  the  main  source  of  error  being  found  in 
the  solubility  of  the  platinum  vessel  used  in  the  analysis.  Solution 
of  the  platinum  does  not  occur  when  mercury  is  deposited  from  solu- 
tions containing  sulphuric  acid,  potassium  sulphate,  and  hydrocyanic 
acid  or  ammonium  cyanide,  or  from  solutions  containing  potassium 
cyanide  when  the  temperature  is  low  (15 — 20°)  and  the  current  weak. 
Solution  occurs  with  potassium  cyanide  solutions  at  higher  tempera- 
tures (25 — 30°)  and  currents  (0'8  ampere  on  a  platinum  basin  weigh- 
ing 44  grams).  Further  experiments  show  that  platinum  dissolves 
in  solutions  of  potassium  cyanide  in  absence  of  oxygen,  giving  off 
hydrogen.  The  solubility  is  very  small  in  the  cold,  but  is  increased 
very  considerably  by  rise  of  temperature  or  in  presence  of  sodium  or 
potassium  amalgam.  T.  E. 

Volumetric  Estimation  of  Cerium,  Anton  Waegner  and  A. 
MiJLLER  (i)V.,  1903,36,282—284.  Compare  Knorre,  Abstr.,  1898, 
i),  311). — Bismuth  tetroxide  is  recommended  as  the  oxidising  agent  in 
place  of  persulphuric  acid  in  Knorre's  method.  The  cerium  solution 
is  mixed  with  an  equal  volume  of  concentrated  nitric  acid,  and,  when 
cold,  bismuth  tetroxide  (2 — 2-5  grams  for  each  0-1  gram  of  cerium)  is 
gradually  added.  The  solution  is  made  up  to  a  known  volume  with 
water,  the  precipitate  allowed  to  subside,  and  the  solution  decanted 
through  a  dry  filter  paper,  then  diluted  with  water,  and  titrated  by 
Knorre's  method.  J.  J.  S. 
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Quantitative  Separations  by  Persulphates  in  Acid  Solution. 
Max  DiTTiucu  and  C.  Hasskl  {Ber.,  IDUo,  36,  284 — 28'J.  Compare 
Abstr.,  1902,  ii,  693,  and  Knorre,  Zeit.  angew.  Chevi.,  1901..  14,  1149). 
■ — A  method  is  given  for  the  separation  of  manganese  and  calcium. 
The  ammonium  persulphate  is  added  to  the  aciditied  manganese  solu- 
tion in  the  cold,  and  the  mixture  is  then  giadually  warmed  on  the 
water-bath  ;  the  manganese  is  thrown  down  as  a  deep  black,  granular 
precipitate,  presumably  the  dioxide,  whicli  can  readily  be  filtered, 
washed,  and  ignited  and  then  weighed  as  MngO^.  The  calcium  may 
be  precipitated  as  oxalate  after  evaporation  of  the  filtrate. 

Manganese  and  chromium  may  also  be  sepaiated  by  the  aid  of 
acidified  ammonium  persulphate,  as  the  chromium  is  thus  converted 
into  soluble  chromates.  J.  J.  S. 

Estimation  of  Manganese  in  Iron  and  Steel.  John  V.  R. 
Steuman  (/.  Amer.  Chem.  Soc,  1902,  24,  1204— 120G).— 0-2  gram  of 
the  sample  is  treated  in  a  test-tube  with  10  c.c.  of  nitric  acid  of  sp. 
gr.  1'2.  The  tube  is  placed  in  boiling  water  until  the  iron  is  dissolved 
and  the  liquid  is  free  from  nitrous  fumes.  To  the  filtrate  and  acid 
washings  is  added  15  c.c.  of  solution  of  silver  nitrate  (1'33  grams  per 
litre),  and  then  1  gram  of  ammonium  persulphate.  After  boiling  for 
one  minute,  the  contents  are  rapidly  cooled  and  transfeiTed  to  a  beaker, 
the  tube  is  rinsed  with  about  30  c.c.  of  water,  and  5  c.c.  of  brine  are 
added.  The  permanganic  acid  formed  during  the  pi-ocess  is  now 
titrated  with  standard  solution  of  sodium  arsenite.  L.  de  K. 

Simple  Method  for  Decarbonising  Substances.  Estimation  of 
Iron,  Phosphoric  and  Hydrochloric  Acids  in  the  Decarbonised 
Product.  Albert  Neumann  {Zeit.  fihysiol.  Clteni.,  1902,  37, 
115  — 142). — The  method  consists  in  heating  the  organic  solid  or  liquid 
with  a  mixture  of  equal  volumes  of  concentrated  nitric  and  sulphuric 
acids.  The  reaction  is  carried  out  in  a  ^- — f  litre  flask,  and  the  mixed  acids 
are  slowly  run  in  from  a  dropping  funnel,  and  the  mixture  heated  during 
the  process  until  oxides  of  nitrogen  cease  to  be  evolved.  The  product 
is  then  mixed  with  three  times  its  volume  of  water  and  boiled.  A 
Uiodified  pi-ocess  is  de.sciibed  for  urine.  The  nitrogen  in  the  original 
substances  is  not  converted  into  ammonia  by  this  process. 

The  liquid  is  rendered  slightly  alkaline  by  the  addition  of  ammonia, 
and  the  iron  precipitated  as  ferric  phosphate,  together  with  zinc  am- 
monium phosphate ;  under  these  conditions,  the  whole  of  the  iron  is 
deposited.  The  zinc  is  added  in  the  form  of  20  c.c.  of  a  solution  con- 
taining 25  grams  of  zinc  sulphate,  100  grams  of  sodium  phosphate,  and 
Bulficient  dilute  sulphuric  acid  to  dissolve  the  precipitate,  the  whole 
being  made  up  to  1  litre.  The  precipitated  phosphates  of  iron  and 
zinc  are  freed  from  nitrites,  dis.solved  in  dilute  hydrochloric  acid,  the 
Bolutiou  rendered  just  faintly  acid,  and  the  iron  estimated  by  the 
addition  of  potassium  iodide  and  starch  and  titration  with  A/250  thio- 
sulphate  at  50 — 60\  As  the  dilute  A/250  thiosulphate  solution  is 
very  unstable,  it  is  necessary  to  standardise  it  repeatedly  by  the  aid  of 
a  standard  solution  of  ferric  chloride  containing  free  hydrocliloric  acid. 

17—2 
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The  phosphoric  acid  is  precipitated  as  ammonium  phosphomolybdate, 
the  precipitate  dissolved  in  excess  of  iV/2  alkali,  the  solution  boiled,  and 
the  excess  of  alkali  titrated  with  NJi  sulphuric  acid,  using  phenol- 
phthalein  as  indicator. 

Hydrochloric  acid  is  most  readily  estimated  by  allowing  the  gases 
evolved  during  decarbonisation  to  pass  over  silver  niti'ate  solution. 
Nitrites  are  decomposed  by  boiling  with  potassium  permanganate,  the 
excess  of  permanganate  removed  by  the  aid  of  ferrous  sulphate,  and 
the  excess  of  silver  estimated  by  Volhard's  method. 

In  the  estimation  of  sodium  and  potassium,  it  is  necessary  to  heat 
the  undiluted  decarbonised  solution  in  a  platinum  or  porcelain  dish  in 
order  to  remove  the  sulphuric  acid.  J.  J.  S. 

lodometry  of  Ferrous  Salts.  Erwin  Rupp  {Ber.,  1903,  36, 
164 — 166). — As  is  well  known,  ferric  salts  can  be  estimated  by 
titrating  the  iodine  set  free  from  potassium  iodide,  the  reaction  being 
quantitative  in  the  presence  of  large  excess  of  acid.  The  reaction 
Fe*"  +  r  :^=^  Fe"  + 1  is  i"eversible,  as  ferrous  salts  will  reduce  iodine 
to  hydrogen  iodide.  This  reaction  is  also  quantitative  in  the  presence 
of  substances  which  i-emove  free  mineral  acid,  such  as  sodium  acetate, 
hydrogen  carbonate,  or  tartrate,  but  it  takes  place  rather  slowly, 
not  being  complete  (in  decinormal  solutions)  until  after  3  hours, 
although  the  major  part  of  the  iron  has  been  oxidised  in  1  hour. 
The  titration  is  carried  out  in  the  following  manner :  a  measured 
volume,  20 — 25  c.c,  is  added  to  a  concentrated  solution  of  5  grams  of 
sodium  potassium  tartrate  in  a  glass-stoppered  flask  and  the  neutral 
solution  of  the  ferrous  salt  run  in  ;  after  3  to  5  hours,  during 
which  the  flask  has  been  kept  in  the  dark,  the  excess  of  iodide  is 
titrated  by  thiosulphate.  The  method  can  also  be  used  in  order  to 
analyse  a  mixture  of  ferrous  and  ferric  salts.  In  this  case,  the  ferrous 
salt  is  first  estimated  by  permanganate,  and  then  potassium  iodide  added  ; 
the  total  iron  now  as  ferric  salt  is  reduced  to  the  ferrous  state,  and 
the  iodine  set  free  in  the  process  estimated  with  thiosulphate.  The 
analyses  given  show  that  this  method  is  capable  of  giving  results 
accurate  to  0*5  per  cent.  K.  J.  P.  O. 

Technical  Analysis  of  Ferro-nickel  Briquettes.  J.  H.  James 
and  J.  M.  Nissen  {J.  Soc.  Chevi.  Ind.,  1903,  22,  3 — 4). — Estimation  oj 
Copper,  Nickdy  and  Phosphorus. — One  gram  of  the  powdered  sample  is 
dissolved  in  boiling  hydrochloric  acid,  evaporated  to  a  paste,  and 
heated  with  5  c.c.  of  sulphuric  acid  until  fuming  commences.  The 
residue  is  dissolved  in  50  c.c.  of  water,  filtered,  and  the  insoluble 
portion  fused  with  sodium  carbonate.  The  fused  mass  is  treated  with 
dilute  sulphuric  acid,  evaporated,  and  filtei'ed,  the  filtrate  being  added 
to  the  main  solution.  The  latter  is  rendered  slightly  alkaline  with 
ammonia,  just  acidified  with  sulphuric  acid,  3  c.c.  of  nitric  acid  are 
added,  and  the  copper  is  deposited  electrolytically.  After  oxidising 
the  solution  from  the  copper  deposit  with  hydrogen  peroxide,  the  iron 
is  separated  from  the  nickel  by  precipitation  with  ammonia,  thrice 
repeated,  dissolving  the  precipitate  each  time  in  dilute  sulphuric  acid. 
The  final  precipitate,  which  contains  the  phosphorus  as  ferric  phosphate, 
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is  then  dissolved  in  nitric  acid  and  tlie  phosphoric  acid  estimated  by 
the  molybdate  method.  The  first  filtrate  from  the  iron  separation  is 
evaporated  with  sulphuric  acid,  the  other  filtrates  are  added,  and  the 
whole  made  strongly  ammoniacal.  After  dilution,  the  nickel  is 
deposited  by  electrolysis. 

Estimation  of  Silicon,  Aluminium,  Calcium,  and  Magnesium. — Two 
grams  are  dissolved  in  hydrochloric  acid  and  evaporated.  The  in- 
soluble residue  is  collected  on  a  filter,  fused  with  sodium  carbonate, 
and  the  silica  obtained  from  the  fusion  as  usual.  The  iron  and 
alumiuium  are  precipitated  from  the  combined  filtrates  with  ammonia 
and  filtered.  After  redissolving  the  precipitate  in  dilute  sulphuric 
acid,  ammonia  is  added  until  a  turbidity  forms,  the  latter  is  dissolved 
by  the  addition  of  a  drop  or  tv7o  of  dilute  sulphuric  acid,  the  solution 
is  diluted  to  500  c.c,  and  the  iron  electrolytically  deposited  on 
200  grams  of  mercury  placed  in  the  bottom  of  the  beaker.  The 
aluminium  is  precipitated  as  usual  in  the  solution  decanted  from  the 
iron  deposit.  Calcium  and  magnesium  are  precipitated  in  the  filti'ate 
from  the  iron  and  aluminium  precipitation  as  oxalate  and  phosphate 
respectively,  the  presence  of  copper  and  nickel  not  interfering, 
provided  that  the  solution  is  strongly  ammoniacal. 

Estimation  of  Sulphttr  and  Iron. — One  gram  is  fused  with  a  mixture 
of  sodium  carbonate  and  potassium  nitrate,  the  fused  mass  is  dissolved 
in  hot  water,  and,  after  filtering,  the  iron  in  the  residue  is  dissolved  in 
hydrochloric  acid,  precipitated  with  ammonia  to  remove  most  of  the 
copper  and  nickel,  and  titrated  by  any  of  the  usual  methods.  The 
filtrate  is  evaporated  to  dryness  and  the  sulphuric  acid  precipitated 
with  barium  chloride  after  removing  the  silica. 

Volatile  matter. — One  gram  is  heated  over  the  blow-pipe  flame,  the 
loss  being  due  to  organic  matter,  watei",  and  practically  the  whole  of 
the  sulphur.  W.  P.  S. 

Detection  of  Cobalt  in  presence  of  Nickel.  0.  Reichard 
{Zeit.  anal.  Chem.,  1903,  42,  10 — 14). — Cobalt  and  nickel  salts  yield 
basic  arsenites  (CoyAsoOjo  and  Nij^As.^Oj-)  when  their  solutions  are 
precipitated  with  sodium  arsenite.  If  these  precipitates  are  suspended 
in  water  and  treated  with  barium  peroxide,  the  nickel  compound 
remains  unaltered,  whilst  the  cobalt  compound  changes  from  yellow  to 
brown  and  tlien  to  black,  in  consequence  of  the  formation  of  cobaltic 
oxide.  On  adding  potassium  cyanide,  the  nickel  salt  dissolves,  whilst 
the  cobaltic  oxide  remains  insoluble.  If,  however,  the  arsenites  are 
first  dissolved  in  potassium  cyanide,  the  solutions  give  no  reaction 
with  barium  peroxide.  The  metals  can  also  bo  separated  without 
conversion  into  arsenites.  By  adding  to  a  solution  of  cobalt  and 
nickel  salts  a  mixture  of  barium  hydroxide  and  peroxide,  nickel 
hydroxide  and  cobaltic  oxide  are  precipitated  and  can  be  separated  by 
potassium  cyanide.  M.  J.  >S. 

Influence  of  Alkali  Tungstates  and  Molybdates  on  the 
Hydrogen  Peroxide  — Chromic  Acid  Reaction.  C.  Reiciiard 
{(Jhein..  Zeit.,  l'J03,  27,  12—13,  27-28).— The  results  obtained  by  the 
autlior  may  be  summarised  as  follows  :  the  well-known  blue  colour 
appearing  on  adding  hydrogen  peroxide  to  chi-omic  acid  is  rendered 
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less  delicate  And  stable  by  the  presence  of  large  amounts  of  tnngstates 
or  molybdates.  The  reaction  is  altogether  prevented  if  the  tungstate 
is  in  excess  of  the  chromate  in  the  proportion  of  10  to  1,  whilst  in 
the  case  of  molybdate  the  proportion  is  as  50  to  1.  The  reaction  is 
also  interfered  with  by  excess  of  phosphates  and  arsenates.  If  these 
compounds  are  added  after  the  test  has  been  applied  to  the  pure 
chromate,  the  blue  colour  is  at  once  destroyed.  L.  de  K. 

A  Delicate  Test  for  Molybdenum  Compounds.  Lkopold 
Spiegel  and  Th.  A.  Maass  {Ber.,  1903,  36,  512— 513).— xV  solution  of 
phenylhydrazine  in  50  per  cent,  acetic  acid  gives  a  characteristic  red 
coloration  when  added  to  very  dilute  solutions  of  compounds  of 
molybdenum.  It  is  absolutely  necessary  to  have  an  excess  of  phenyl- 
hydrazine,  and  the  reaction  can  be  made  more  delicate  by  warming  the 
mixture  and  extracting  with  a  few  drops  of  chloroform,  in  which  the 
red  compound  is  soluble.  O'OOOOl  gram  of  molybdenum  in  10  c.c.  of 
water  can  readily  be  detected  by  this  method.  No  other  substance 
has  been  found  which  answers  to  the  same  test.  J.  J.  S. 

Electrolytic  Estimation  of  Bismuth  and  its  Separation  from 
other  Metals.  Alfred  Lewis  Kammerer  (/.  Amer.  Chem.  Soc,  1903, 
25,  83 — 98). — The  author  finds  that  under  certain  conditions  it  is 
possible  to  completely  precipitate  bismuth  by  electrolysis  in  a  compact 
metallic  form.  The  solution  should  contain  in  150  c.c.  about  0*1 — 0'15 
gram  of  bismuth,  1  c.c.  of  free  nitric  acid,  2  c.c.  ox  sulphuric  acid,  and 
1  gram  of  potassium  sulphate.  The  operatioa,  which  lasts  from  8  to 
9  hours,  should  be  conducted  at  45 — 50°.  The  apparatus  used  is  of 
the  usual  description.  As  cathodes,  platinum  dishes  are  used  with  a 
surface  of  100  sq.  cm.  The  anodes  are  either  flat  spirals  of  two  turns 
of  stout  platinum  wire  with  an  anode  surface  of  4-5  sq.  cm.,  or  basket 
anodes  having  a  surface  of  60  sq.  cm.  and  perforated  with  a  number  of 
holes.  The  current  strength  should  be  from  0-02 — 005  ampere,  with 
a  voltage  ranging  from  1*8 — 2  volts;  towards  the  end,  the  current  may 
be  raised  to  0'15  ampere. 

The  bismuth  may  be  precipitated  in  a  pure  state  in  the  presence  of 
zinc,  cadmium,  chromium,  cobalt,  nickel,  manganese,  m-anium,  and 
even  iron.  For  the  exact  details  of  the  sepai'ations,  the  original 
article  should  be  consulted.  L.  de  K. 

The  Micro-chemical  Analysis  of  Organic  Compounds. 
Theodore  H.  Behrens  {Chem.  Zeit.,  1903,  26,  1125—1128,  and 
1152 — 1155). — Tests  are  given  for  the  detection  of  aliphatic  and 
aromatic  aldehydes,  hydroxyaldehydes,  aldehydic  acids,  ketones, 
quinones,  ketonic  acids^  and  indigotin  by  the  microscopic  examination 
of  the  crystals  formed  when  these  substances  are  treated  with  various 
reagents,  such  as  phenylhydrazine,  potassium  ferricyanide  and  hydro- 
chloric acid,  bromine,  &c.  The  appearance  and  measurement  of  the 
crystals  are  given  in  each  case  (compare  Abstr.,  1902,  ii,  634). 

W.  P.  S. 

Identification  and  Composition  of  Malt  Liquors.  Charles  L. 
Parsons    {J.     Amer.     Chem.    Soc,     1902,     24,     1170— 1178).— The 
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authoi'  has  made  a  large  number  of  analyses  of  American  beers  by  the 
usual  otfioial  processes  and  tabulated  the  results.  It  appears  that  it 
is  as  yet  impossible  to  state  witli  certainty  whether  malt  has  been 
completely  omitted  in  tha  manufacture  of  beers.  Very  valuable 
data  may  bo  obtained  from  a  full  analysis  of  the  ash.  L.  le  K. 

Use  of  Nitrates  for  the  Characterisation  of  Wines  from 
Sugar,  CuuTEL  (Compt.  rend.,  1903,  136,  98  — 100).— Since 
potassium  nitrate,  which  can  readily  be  recognised  in  wine,  by  means 
of  dipheuylamino,  is  present  in  beet  sugar,  it  is  suggested  that  the 
recognition  and  estimation  of  nitrates  should  be  employed  in  order  to 
ascertain  to  what  extent  sugar  had  been  used  in  the  preparation  of  a 
wine.  K.  J.  P,  O, 

Estimation  of  Essences  in  Absinths.  Sangle-Ferri^re  and 
CuNiASSR  {Ajin.  Chim.  anal.,  1903,  8,  17 — 18). — 100  c.c,  of  absinth 
are  mixed  with  10  c,c.  of  water  and  rapidly  distilled  until  100  c.c.  are 
collected.  To  50  c.c.  are  then  added  25  c.c.  of  a  mixtui-e  of  equal 
proportions  of  an  alcoholic  solution  of  iodine  (50  grams  per  litre)  and 
an  alcoholic  solution  of  mercuric  chloride  (60  grams  per  litre).  After 
three  hours'  action,  the  excess  of  iodine  is  titrated  as  usual  with  deci- 
normal  solution  of  sodium  thiosulphate.  In  the  meanwhile,  a  check 
is  made  by  allowing  25  c.c.  of  the  iodine  mixture  to  act  on  50  c.c,  of 
alcohol  of  the  same  strength  as  the  absinth. 

The  difference  in  c.c.  of  thiosulphate  between  the  two  titrations 
multiplied  by  0'2032  is  equal  to  the  grams  of  essences  per  litre. 

L.  DE  K. 

Estimation  of  Pentosans.  Bernhard  Tollens  (Be)-.,  1903,  36, 
261— 261).— The  author  has  previously  (Abstr.,  1892,  388,  1433; 
1900,  i,  244  ;  1901,  ii,  484)  drawn  attention  to  most  of  the  points 
mentioned  by  Jiiger  and  Unger](this  vol.,  ii,  187).  J.  J.  S. 

Estimation  of  Starch  in  Presence  of  Pentosans.  St. 
Weiser  and  A.  Zaitsciiek  {FJlwjer's  Archiv,  1902,  93,  88 — 127). 
See  this  vol.,  ii,  225. 

History  of  Glycogen  Analysis.  Eduard  Pfluger  {PJluger's 
Archiv,  1902,  93,  1  —  19,  20— 23).— Polemical.  A  reply  to  E.  Silkowski 
(Abstr.,  1902,  ii,  47),  who  has  stated  that  Lebbin  had  precipitated 
glycogen  from  alkaline  solutions  by  means  of  alcohol  before  the  author 
had  used  this  process.  The  latter  shows  that  the  method  is  an  old 
one  and  was  in  use  by  Claude  Bernard  as  early  as  the  year  1857.  The 
second  paper  is  a  reply  to  Lebbin  (Abstr.,  1899,  ii,   256).     AY.  P.  S. 

Action  of  Dilute  Potassium  Hydroxide  on  Glycogen  at 
IOC.  Eduakd  PklCgek  {I'Jluyers  Archiv,  1902,  93,  77—97).— 
Further  experiments  on  the  action  of  a  boiling  2  per  cent,  solution  of 
potassium  hydroxide  on  glycogen  (compare  Abstr.,  1902,  ii,  586). 
The  results  show  that  the  latter  undergoes  slight  decomposition 
whether  it  be  precipitated  by  alcohol   before  inversion  or  not.     With 
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glycogen  prepared  by  the  Btiicke-Kulz  method,  the  action  is  more 
pronounced.  W.  P.  S. 

Estimation  of  Glycogen.  Eduard  Pfluger  {Fjlilger's  Arohiv, 
1902,  93,  163 — 185).— One  hundred  grams  of  finely  divided  flesh 
are  heated  on  the  water-bath  with  100  c.c.  of  60  per  cent,  potassium 
hydroxide  solution.  After  15  minutes,  the  flask  containing  the 
mixture  is  closed  by  an  india-rubber  stopper  and  the  heating  continued 
for  2  hours.  The  contents,  when  cold,  are  diluted  with  water  to 
400  c.c.  and  filtered  through  asbestos.  One  hundred  c.c.  of  the  filtrate 
are  precipitated  with  100  c.c.  of  alcohol  of  96  per  cent,  and  left  for  12 
hours.  The  precipitate  is  collected  on  a  filter,  washed  with  a  mixture 
of  1  volume  of  15  per  cent,  potassium  hydroxide  solution  and  2  volumes 
of  alcohol,  then  with  alcohol  alone,  and  finally  dissolved  in  cold  boiled 
water.  The  solution  is  neutralised  with  hydrochloric  acid,  diluted  to 
500  c.c.  after  the  further  addition  of  25  c.c.  of  hydrochloric  acid, 
and  inverted  by  heating  on  the  water-bath  for  3  hours.  The  copper 
reducing  power  of  the  solution  is  then  taken  and  the  quantity  of 
glycogen  calculated  by  reference  to  tables  given.  Much  detail  is 
given  in  the  original  paper,  the  principle  of  each  step  in  the  pro- 
cess being  demonstrated.  W.  P.  S. 

Titration  of  Fatty  Acids  of  High  Molecular  Weight. 
Akistides  Kanitz  (£er.,  1903,  36,  400 — 404).— Owing  to  the 
hydrolytic  dissociation  of  the  soaps  of  the  higher  fatty  acids,  the 
titration  of  these  acids  by  means  of  iVyiO  sodium  hydroxide,  using 
phenolphthalein  as  indicator,  gives  correct  results  only  in  strongly 
alcoholic  solutions  ;  for  oleic,  palmitic,  and  stearic  acids,  the  amovmt 
of  alcohol  present  has  to  exceed  40  per  cent,  of  the  volume  of  the 
solution.  A  similar  quantity  of  methyl  alcohol  is  necessary,  but  10 
per  cent,  of  amyl  alcohol  is  suflBcient  to  completely  prevent  hydrolysis. 

W.  A.  D. 

Detection  of  Ordinary  Tartaric  Acid  by  means  of  ^Tartaric 
Acid.  J.  N.  Bronsted  {Zeit.  anal.  Chem.,  1903,  42,  15 — 19). — 
Solutions  containing  less  than  O'l  per  cent,  of  (^-tartaric  acid  give 
no  precipitate  with  calcium  acetate,  but  on  adding  a  few  drops  of 
^  tartaric  acid  or  its  ammonium  salt  a  precipitate  of  calcium  racemate 
is  obtained,  even  from  solutions  as  dilute  as  00001  per  cent.  Similarly, 
the  sensitiveness  of  the  calcium  test  for  ^  tartaric  acid  is  increased  by 
adding  c?-tartaric  acid.  Calcium  can  even  be  estimated  with  accuracy 
by  precipitating  it  from  a  cold  acetic  acid  solution  with  ammonium 
racemate.  M.  J.  S. 

Estimation  of  Salicylic  Acid.  Sidney  Harvey  (Analyst,  1903, 
28,  2 — 4). — The  article  of  food,  wine,  or  other  substance  containing 
salicylic  acid  is  extracted  with  ether,  the  ethereal  solution  being  in  turn 
shaken  with  two  successive  volumes  of  water  containing  a  little  sodium 
hydroxide.  After  carefully  neutralising  the  aqueous  extract,  it  is 
diluted  to  250  c.c.     To  a  known  volume,  1  or  2  c.c.  of  a   1  per  cent. 
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solution  of  iron-alum  are  added,  and  the  coloration  produced  compared 
with  that  given  by  a  known  quantity  of  salicylic  acid.  One  part  of  the 
latter  in  3,000,000  parts  of  water  can  be  detected.  The  solution  of 
iron-alum  keeps  well  if  a  drop  or  two  of  sulphuric  acid  per  100  c.c.  be 
added.  W.  P.  S. 

Influence  of  Different  Proteids  on  Pats.  F.  PASXROvicn 
and  Ferdinand  Ulzeu  {Ber.,  1903,  36,  209 — 211). — Specimens  of 
oleomargarine  have  been  mixed  with  different  proteids ;  for  example, 
globulin,  serum-albumin,  albumose,  alkali-albumin,  acid-albumin,  and 
casein,  and  the  acid  numbers  determined  at  the  end  of  1,  2,  4,  0,  10, 
and  14  weeks.  In  some  cases,  1  per  cent,  of  water  was  also  added. 
The  results  prove  that  the  presence  of  the  proteid  alone  affects  the 
acid  number  but  very  slightly,  whether  kept  in  the  dark  or  exposed  to 
diffused  daylight.  The  presence  of  water  together  with  a  proteid, 
especially  casein,  increases  the  acid  number  to  a  considerable  degree, 

J.  J.  S. 

Refraction  of  Butter  Fat.     Ed.  Baier   {Zeit.  Nahr.  Gemissm., 

1902,  5,  1145 — 1150). — The  refractometer  numbers  of  butters  produced 
in  winter  (November  to  May)  showed  less  variation  than  those  of 
summer  butters.  At  a  temperature  of  35°,  57  per  cent,  of  the  winter 
butters  had  a  refractometer  number  of  45,  26  per  cent,  indicated  44, 
and  of  the  remainder,  only  5  per  cent,  gave  a  reading  as  high  as  46 "O. 
Summer  butters  gave  wider  readings ;  93  per  cent,  had  numbers 
between  46  and  48,  and  the  remainder  from  44  to  45. 

A  thermometer  for  use  in  the  refractometer  is  also  described. 
Instead  of  the  ordinary  temperature  degrees,  the  scale  is  marked  in 
refractometer  numbers.  On  one  side  of  the  mercury  column,  the 
summer  scale  is  given,  and,  on  the  other  side,  the  winter  scale,  the 
latter  numbers  being  less  by  2  than  the  former.  W,  P.  S. 

Calculation  of  the  extent  of  Skimming  and  Diluting  in  the 
Analysis  of  Milk.     Emjle  Louise  and   Cii.   IIiquier  [Compt.  rend., 

1903,  136,  122—123.  Compare  Abstr.,  1901,  ii,  429).— A  criticism 
of  Genin's  method  of  calculation  (Abstr.,  1902,  ii,  183),  in  which  the 
diminution  in  volume  due  to  skimming  is  not  taken  into  account. 

N.  H.  J.  M. 

Halphen's  Test  for  Cotton-seed  Oil.  Elton  Fulmer  (/.  Ainer. 
Ghem.KiOc.,  1902,  24,  1148 — 1155). — The  author's  experiments  show  that 
cotton-seed  oil  is  rendered  inactive  towards  Halphen's  sulphur  test  by 
heating  it  at  260 — 270'^,  and  the  delicacy  of  the  reaction  is  already 
much  diminished  by  heating  at  220 — 240°.  Halphen's  reaction  is 
therefore  not  a  trustworthy  test  for  the  complete  absence  of  cotton- 
seed oil.  Heating  at  220 — 240°  does  not  render  the  oil  inedible,  and 
even  a  temperature  of  280°  might,  possibly,  not  injure  its  qualities. 

Lard  from  pigs  fed  on  cotton-seed  meal  gives  a  decided  reaction  for 
cotton-seed  oil.  L,  de  K. 
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The  Iodine  Absorption  Number  of  Cod  Liver  Oil.  J.  J.  A. 
Wijs  {Zeit.  Nahr.  Genussm.,  1902,  5,  1193— 1196).— Twenty-one 
samples  of  medicinal  cod  liver  oil  gave  numbers  from  1642  to  174-7, 
as  estimated  by  the  author's  iodine  monochloride  method.  Thirty-nine 
other  oils,  crude  and  relined,  obtained  directly  from  the  factoi'ies  in 
Burgen  had  iodine  numbers  varying  from  154'5  to  181  "3.  The  Hiibl 
numbers  were  from  6  to  10  per  cent,  lower.  W.  P.  S. 


Application  of  Kreiss's  Reaction  to  Preparations  of  Almonds. 
A.  Chwolles  {Chem.  Zeit.,  1903,  27,  33—34). — The  author  states 
that  almond  oil  does  not  give  Kreiss's  reaction  (this  vol.,  ii,  114),  and 
that  by  this  test  the  presence  of  peach-kernel  oil  may  be  safely 
detected. 

The  sweet  known  as  marchpane,  a  mixture  of  ground  almonds  and 
sugar,  is  said  to  be  frequently  adulterated  with  ground  peach-kernels. 
By  extracting  the  oil  and  applying  the  test,  this  fraud  may  be 
detected.  L.  de  K. 


Estimation  of  Caffeine.  F.  Katz  (Chem.  Centr.,  1902,  i, 
1526—1527;  from  Ber.  Deutsch.  2)harm.  Ges.,  12,  250— 257).— Ten 
grams  of  the  powdered  material  are  shaken  for  half  an  hour  wuth  200 
grams  of  chloroform  and  5  grams  of  ammonia.  One  hundred  and 
hfty  grams  of  the  filtrate  are  distilled  to  dryness,  the  residue  is  dis- 
solved in  5  c.c.  of  ether  and  mixed  with  20  c.c.  of  05  per  cent,  hydro- 
chloric acid  ;  when  dealing  with  coft'ee  beans,  0-2 — 0'5  gram  of 
paraffin  wax  is  also  added.  The  ether  is  expelled  by  evapoi'ation,  and 
the  aqueous  liquid  is  filtered  and  repeatedly  extracted  with  chloro- 
form. The  united  chloroform  solutions  are  filtered  and  distilled  to 
dryness ;  the  residual  caffeine  is  then  dried  on  the  water-bath  and 
weighed. 

When  the  process  is  applied  to  Paraguay  tea,  the  alkaloid  obtained 
is  not  quite  pure.  After  expelling  the  ether  from  the  acid  liquid,  the 
latter  should  be  mixed  with  2  c.c.  of  an  emulsion  of  lead  hydroxide 
(1  :  20)  and  heated  for  10  minutes  on  the  water-bath.  After  adding  a 
few  decigrams  of  magnesium  oxide,  the  liquid  is  filtered  and  extracted 
with  chloroform.  When  testing  roasted  coffee,  0*2 — 0'5  gram  of 
paraflin  wax  should  also  be  added,  or  else  the  lead  emulsion  should  be 
increased  to  6 — 8  c.c. 

Tinctures  are  freed  from  alcohol  by  evaporation,  and  the  x^esidue 
treated  with  ammonia  and  chloroform  as  directed.  L.  de  K. 


Estimation  of  Theobromine  in  Cocoa.  Paul  Welmans  {Chem. 
Centr.,  1902,  ii,  1395  ;  from  I'hana.  Zeit.,  47,  858). — A  moditication 
of  Decker's  method.  Five  grams  of  the  powdered  cocoa,  or  10  grams 
of  chocolate,  are  boiled  in  a  reflux  apparatus  for  an  hour  with  5  grams 
of  magnesium  oxide  and  300  c.c.  of  water.  After  being  kept  for 
another  hour  in  a  boiling  water-bath,  the  supernatant  liquid  is 
decanted  on  to  an  asbestos  filter  and  the  residue  is  washed  twice  by 
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decautatioa  with  200  c.c.  of  boiling  water  before  being  collected  on 
the  filter.  After  applying  suction,  the  contents  of  the  filter  ai-e 
mixed  with  2  grains  of  magnesium  oxide,  and  the  boiling  operation  is 
repeated.  The  united  filtrates  and  washings  are  evaporated  to  dry- 
ness with  addition  of  sand,  the  residue  is  powdered  and  boiled  3  or  4 
times  in  succession  for  half  an  hour  with  100  c.c.  of  chloroform.  Tlie 
residue  from  the  chloroform  is  dissolved  in  a  10  per  cent,  ammonia, 
and  the  filtrate  is  evaporated  to  dryness  in  a  weighed  platinum  dish. 
The  residue  is  finally  dried  for  half  an  hour  at  100°  and  weighed. 
Any  ash  is  allowed  for.  L.  ue  K. 

Approximate  Estimation  of  the  Bitter  Principle  and  Aroma 
of  Hops.  Theodok  ilEiiY  (Chem.  Centr.,  1902,  ii,  1270  ;  from 
Woch.  Braiierei,  19,  614 — G18). — The  author  has  attempted  to 
separate  the  total  bitter  principles  of  an  acid  nature  existing  in  hops 
(Abstr.,  1000,  ii,  746,  and  1901,  i,  40)  from  each  other,  the  different 
solubilities  of  the  lead  salts  being  employed  for  this  purpose.  It  was 
found  that  there  was  a  certain  relation  between  the  amounts  of  a-acid 
and  /?-acid,  the  former  predominating  in  the  more  bitter  samples  of 
hops.  The  manuring  appeared  to  have  no  influence  on  the  proportions 
of  these  acid  substances.  Further  experiments  on  the  estimation  of 
mustard  oil  in  hops  showed  that  the  actual  presence  of  this  oil  was 
doubtful.  W.  P.  8. 

New  Method  of  Detecting  Turmeric.  Albert  E.  Bell  [Fliana 
J.,  1902,  [iv],  15,  551). — Tlie  following  method  is  recommended  for 
the  detection  of  turmeric  in  complex  powders  such  as  those  of  rhubarb 
and  mustard.  The  reagent  used  consists  of  a  solution  of  diphenyl- 
amine  (1  gram)  dissolved  in  a  mixtui-e  of  90  per  cent,  alcohol  (20  c.c.) 
and  suljihuric  acid  (25  c.c).  A  drop  of  this  solution  is  placed  on  a 
slide,  a  small  quantity  of  the  powder  is  spread  evenly  on  a  covur-glass 
and  carefully  dropped  into  the  reagent  on  the  slide.  The  slide  is  then 
examined  with  the  microscope,  and  if  tuimeric  is  present  spots  of  a  fine 
purple  colour  are  observed ;  by  the  number  of  these  spots,  the  amount 
of  turmeric  in  the  powder  can  be  approximately  estimated.        E.  G. 

Detection  of  Corn-Cockle  and  Ergot  in  Flour.  LuDwia 
Medicos  and  H.  Kobeu  {Ztit.  Xahr.  Geuussm.,  1902,  5,  1077 — 1091). 
— Corn-cockle  {Ayrotstemnia  Git/iayo)  in  flour  is  most  readily  detected  by 
extracting  the  lattei-,  after  removul  of  fat  with  light  petroleum,  with 
a  mixture  of  80  grams  of  chloroform  and  20  grams  of  alcohol.  The 
residue  left  on  evaporating  the  solvent  gives  a  brownish-red  colora- 
tion with  concentrated  sulphuric  acid  should  corn-cockle  be  present. 
The  extract  from  pure  wheat  meal  remains  colourless.  Tlie  authors 
agree  with  Kruskal  that  agrostemmine  is  not  a  definite  alkaloid,  but 
that  it  contains  sapotoxin  and  choline.  Ergot  is  best  detected  by 
means  of  lioli'mann's  reaction.  Ten  grams  of  the  flour  are  shaken 
from  time  to  time  for  6  hours  with  20  c.c.  of  ether  and  10  drops  of 
sulphuric  acid  (1  : 5).  The  ethereal  extract,  on  agitation  with  10  drops 
of  a  cold  saturated  solution  of  sodium  hydrogen  carbonate,  gives  a 
violet  coloration  in  the  presence  of  ergot.     This  coleration,  however,  is 
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also  given  by  the  colouring  matters  contained  in  corn-cockle.  Two 
colouring  matters  have  been  isolated  from  the  latter,  similar  to  the 
sklererythin  and  skleroiodin  of  ergot.  W.  P.  S. 

Toxicological  Detection  of  Blood.  William  Kuster  [Zeit. 
angew.  Chem.,  1902,  15,  1317 — 1323). — A  report  of  a  lecture  on  the 
detection  of  human  blood  spots.  Particular  value  is  attached  to  the 
serum  test  (compare  Abstr.,  1902,  ii,  635).  It  is  remarked  that 
blood  of  monkeys  also  gives  a  precipitate  with  the  serum  of  the 
injected  rabbits.  L.  de  K. 

A  Simple  Method  for  the  Estimation  of  Albuminous  Sub- 
stances in  Blood.  Adolf  Jolles  {Chem.  Centr.,  1902,  ii,  1224  ; 
from  Miinch.  med.  Woch.,  49,  [38]). — 0'2  c.c.  of  blood  is  gently 
boiled  with  about  120  c.c.  of  water  and  1  c.c.  of  sulphuric  acid  of  sp. 
gr.  1-84,  and  oxidised  by  the  addition  of  10 — 15  c.c.  of  8  per  cent, 
potassium  permanganate  solution.  After  removal  of  the  precipitated 
manganese  dioxide  by  means  of  oxalic  acid,  the  solution  is  evaporated 
to  a  bulk  of  25  c.c,  cooled,  and  neutralised.  The  nitrogen  in  the 
solution  is  then  estimated  in  a  nitrometer  similar  to  Knop- Wagner's 
instrument.  On  multiplying  the  weight  of  nitrogen  found  by  7'76, 
the  albumin  is  obtained.  Experiments  show  that  the  results  agree 
sufficiently  for  clinical  purposes  with  those  obtained  by  Kjeldahl's 
method.  W.  P.  S. 

Colour  Reaction  of  Tyrosine.  Carl  Th.  Morner  [Zeit.  physiol. 
Chem.,  1902,  37,  86 — 87). — If  tyrosine  is  added  to  a  reagent  con- 
sisting of  formalin  1,  distilled  water  45,  and  concentrated  sulphuric 
acid  55  parts,  a  green  coloration  is  developed  on  boiling.  The  test  gave 
negative  results  when  tried  with  100  other  substances  allied  to 
tyrosine.  W.  D.  H. 

Organic  Arsenic  in  Therapeutics.  Cacodylic  and  Methyl-^ 
arsinic  Acids  and  their  Salts.  Luigi  d'Emilio,  jun.  {Chem.  Centr., 
1902,  ii,  1277;  from  Boll.  Ghim.  Farm.,  41,  633— 639).— A  synopsis 
is  given  of  the  therapeutical  uses  of  arsenic  and  the  application  of 
cacodylic  and  methylarsinic  acids  as  preventives  of  malaria.  For 
the  estimation  of  the  arsenic  in  cacodylic  acid  and  its  salts,  from 
0"2 — 0'25  gram  of  the  substance  is  heated  with  5  c.c.  of  concentrated 
sulphuric  acid  and  1  gram  of  potassium  sulphate.  It  is  necessary  to 
add  potassium  permanganate  to  insure  complete  destruction  of  the 
organic  matter,  heating  with  sulphuric  acid  alone  not  being  sufficient. 
The  acid  solution  is  then  diluted  with  water,  ammonia  is  added  until 
the  reaction  is  only  feebly  acid,  and  the  arsenic  is  pi-ecipitated  with 
hydrogen  sulphide.  The  arsenic  trisulphide  formed  is  extracted  with 
benzene  to  remove  free  sulphur,  dried  at  100°,  and  weighed, 

W,  P  S. 
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Existence  of  a  Relationship  between  the  Spectra  of  some 
Elements  and  the  Squares  of  their  Atomic  Weights. 
W.  Marshal  Watts  {Fhil.  Mag.,  1903,  [vi],  5,  203— 207).— Two  distinct 
kindsof  connection  between  the  spectra  of  allied  elements  appear  to  exist. 
In  the  first,  the  differences  between  the  oscillation  frequencies  of  certain 
lines  of  one  element  are  to  the  differences  between  the  frequencies  of 
the  corresponding  lines  of  the  second  element  in  the  same  ratio  as  the 
squares  of  the  atomic  weights.  This  is  the  case  in  the  zinc,  cadmium, 
and  mercury  family.  In  the  second  class,  the  element  of  greater  atomic 
weight  has  the  smaller  frequency,  and  if  a  corresponding  line  in  the 
spectrum  of  three  elements  be  compared,  the  differences  of  frequency  are 
proportional  to  the  differences  between  the  squares  of  the  atomic 
weights.  In  the  first  case,  the  atomic  weight  of  one  element  can  be 
calculated  from  that  of  the  other  element ;  in  the  second  case,  from 
those  of  the  two  others,  if  the  correspondence  of  the  Hues  be  assumed. 
Thus,  from  the  frequencies  of  24  lines  in  the  spectra  of  zinc  and 
cadmium,  values  ranging  from  64"69  to  65"69  are  obtained  for  the 
atomic  weight  of  zinc.  From  the  atomic  weight  of  mercury,  119"71, 
values  ranging  from  110  to  113  are  obtained  for  the  atomic  weight  of 
cadmium.  In  the  second  class,  values  from  87"2  to  87'8  are  obtained 
for  the  atomic  weight  of  strontium,  those  of  barium  and  calcium 
being  known.  Similarly,  by  comparison  of  the  line  of  csesium, 
rubidium,  and  potassium,  values  varying  from  83  to  86'8  are  obtained 
for  the  atomic  weight  of  rubidium.  L.  M.  J. 

Spectra  of  Hydrogen  and  Reversed  Lines  in  the  Spectra  of 
Gases.  Jonx  Tkowbridge  {Phil.  Mag.,  1903,  [vi],  5,  153 — 155). — 
Employing  a  quartz  tube  filled  with  hydrogen,  and  a  potential  difference  of 
twenty  thousand  volts,  the  author  obtains  a  most  intense,  dazzling  white 
light  with  a  blue  tint.  The  spectrum  appears  continous,  and  photo- 
graphy fails  to  reveal  bright  lines  between  the  HH  lines  and  the 
red  end.  In  the  region,  however,  beyond  the  limit  set  by  the  absorp- 
tion of  the  glass,  bright  and  dark  lines  occur.  The  chief  reversed 
lines  are  28897,  2549-89,  2528-60,  2524-29,  2519-3,  and  2516-21, 
and  correspond  with  the  lines  of  silicon.  The  author  considers  that 
the  presence  of  dark  lines  in  the  spectra  of  stars  does  not  necessarily 
imply  the  presence  of  reversing  layers  of  a  colder  state  of  the  gases, 
as  the  reversal  may  arise  from  photographic  action  on  the  plates,  for 
his  experiments  indicate  that  the  reversal  of  a  metallic  line  occurs 
when  it  falls  on  a  bright  gaseous  line  or  band  (Abstr.,  1902,  ii,  589). 

L.  M.  J. 

Spectrophotometric  Study  of  some  Electrolytes  in  Solution. 
P.  Vaillant   {Ann.  Ckim.    I'liys.,    1903,  [vii],   28,   213— 282).— An 
VOL.  LXXXIV.  ii.  18 


254  ABSTRACTS  OF   CHEMICAL  PAPERS. 

historical  account  is  given  of  the  work  of  Ostwald,  Magnanini, 
Wagner,  Donnan,  Ewan,  Spring,  and  others  on  the  colours  of  solu- 
tions as  interpreted  by  the  theory  of  electrolytic  dissociation.  By 
means  of  a  Gouy  spectrometer,  the  absorption  coefficient  for  light  of 
definite  wave-length  was  determined  for  solutions  of  several  salts. 
The  concentrations  of  the  solutions  were  ascertained  by  determining 
the  conductivity.  Solutions  of  permanganates  of  potassium,  barium, 
and  zinc  were  examined  ;  in  very  dilate  solution,  these  have  the  same 
absorption,  and  the  colour  varies  somewhat  with  the  concentration. 
The  effect  of  the  addition  of  an  electrolyte  with  the  same  cathion  was 
also  investigated.  Solutions  of  copper  nitrate  in  water,  alcohol,  and 
a  mixture  of  these  were  examined  ;  cupric  sulphate  in  water,  methyl 
alcohol,  glycerol,  methyl  alcohol  and  glycerol,  and  water  and  glycerol 
were  also  studied.  In  methyl  alcohol  and  in  glycerol,  the  copjer  is 
dissolved  as  CuS04,4HoO,  and  the  green  copper  sulphate  hydrate  is 
CuS0^,H20.  Cupric  acetate  was  studied  in  alcoholic,  aqueous,  and 
acetic  acid  solution  ;  the  addition  of  acetic  acid  to  the  aqueous  solution 
changes  the  colour  from  blue  to  green,  although  the  degree  of  electro- 
lytic dissociation  is  but  slightly  altered.  Cupric  chloride  and  bromide 
were  likewise  examined  in  aqueous  and  alcoholic  solutions,  and  the 
effect  of  adding  soluble  chlorides  and  bromides  to  these  solutions  was 
observed.  When  much  of  another  chloride  is  added  to  a  dilute 
solution  of  cupric  chloride,  the  colour  changes  from  blue  to  green, 
and  the  same  change  is  caused  by  the  addition  of  a  small  quantity 
of  the  other  chloride  to  a  more  concentrated  solution  of  the  copper 
salt.  Cupric  bromide  appears  to  exist  in  the  green  tetrahydrate 
form  and  in  the  brown,  anhydrous  condition  in  solution. 

Cobalt  niti'ate  and  chloride  were  examined  in  aqueous  and  alcoholic 
solutions.  In  aqueous  solution,  the  nitrate  exists  as  hexahydrate, 
Co(N03)2,6H20,  and  the  addition  of  another  nitrate  causes  a  change 
in  the  degree  of  dissociation,  but  not  in  the  state  of  hydration,  and 
this  is  accompanied  by  an  alteration  of  the  absorption.  Cobalt 
chloride  in  dilute  solution  has  a  red  colour,  due  to  the  dissolved 
hexahydrate,  CoCl2,6H20,  but  as  the  concentration  increases  the 
blue  dihydrate,  CoCl2,2Il20,  is  produced,  and  there  is  a  consequent 
change  in  the  absorption.  The  addition  of  acetic  acid  or  hydrochloric 
acid  causes  a  similar  change,  and  the  latter  acid  may,  by  its  presence, 
give  rise  to  a  less  hydrated  salt  than  CoClgjSlIgO. 

The  results  obtained  indicate  that  the  ion  possesses  its  own  colour 
independently  of  the  molecule,  and  the  addition  of  a  colourless  electro- 
lyte may  modify  the  colour  of  a  solution  containing  an  electrolyte 
with  a  coloured  ion  both  by  changing  the  dissociation  and  by  causing 
dehydration.  These  two  actions  are  independent  of  each  other,  and 
the  latter  depends  on  the  tendency  of  the  added  electi-olyte  to  form 
hydrates.  In  pure  organic  solvents,  the  molecule  is  in  a  definite  state 
of  hydration,  which  is  generally  lower  than  that  in  which  it  exists  in 
aqueous  solution.  The  organic  solvent,  like  an  added  electrolyte, 
exerts  a  dehydrating  action.  The  results  are  best  interpreted  in 
favour  of  the  theory  of  ionisation,  although  hydration  certainly  plays 
a  part ;  but  the  hydx^ate  theory  is  insufficient  to  explain  the  observed 
phenomena.  J.  McC, 
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Excited  Radioactivity  and  the  Method- of  its  Transmission. 
E.  RuTiiEUFOUD  {PJdl.  Mag.,  1903,  [vi],  5,  95 — 117). — Thorium  and 
radium  give  off  radioactive  emanations  which  behave  like  radioactive 
gases  or  vapours,  but  the  emanation  from  thorium  loses  its  radiating 
power  far  more  rapidly  than  that  from  radium.  It  is  the  emanation 
which  has  the  power  of  producing  radioactivity  in  other  bodies.  This 
excited  radioactivity  appears  to  be  due  to  positively-charged  carriei"s, 
and  experiments  were  made  to  determine  their  velocity  in  an  electric 
field,  and  hence  to  estimate  approximately  their  magnitude  compared 
with  that  of  a  gaseous  ion.  It  was  found  that  at  18°,  in  dry  air,  the 
average  velocity,  in  the  case  of  the  excited  radioactivity  from  thorium 
emanations,  was  about  1"3  em.  per  sec.  for  a  potential  gradient  of 
1  volt  per  cm.,  that  is,  a  velocity  very  nearly  equal  to  that  of  the 
positive  ion  produced  by  the  Rontgen  or  Bccquerel  rays.  The  velocity 
is  probably  also  very  nearly  equal  to  this  in  the  case  of  the  radio- 
activity induced  by  the  radium  emanations.  It  was  found  that  if  a 
{)late  was  exposed  for  a  short  time  to  thoria  emanations  and  then 
removed,  it  gradually  increased  in  radioactive  power  for  several 
hours.  The  origin  and  nature  of  the  emanation  and  of  the  carrier  is 
discussed.  It  is  considered  most  probable  that  the  emanation  consists 
of  unchanged  particles  which  produce  positively-charged  carriers  by 
the  expulsion  of  a  negatively-charged  substance  of  some  kind.  The 
author  considers  this  more  probable  than  the  condensation  of  positive 
ions  on  these  pai'ticles,  as  the  emanation  is  not  removed  more  rapidly 
by  inci'easing  the  number  of  ions  in  the  gas.  The  radioactivity  is 
probably  the  accompaniment  and  result  of  a  succession  of  chemical 
changes  occurring  in  the  radioactive  matter,  changes  most  probably 
complex  in  character.  L.  M.  J. 

Induced  Radioactivity  and  the  Emanation  of  Radium.  Pierre 
Curie  {Compt.  rend.,  1903,  136,  223—226.  Compare  this  vol.,  ii,  50). 
— It  has  been  previously  shown  that  the  rate  of  decrease  of  induced 
radioactivity  is  given  by  the  exponential  expression,  /=/„e~'/^  (loc. 
cit.) ;  experimental  evidence  is  now  brought  forward  which  shows  that 
the  constant,  6,  to  which  was  assigned  the  value  4"97  x  10^  seconds, 
keeps  this  value  between  the  limits  of  temperature,  —180°  and  -t-450°. 
Rutherford's  view  (this  vol.,  ii,  123),  that  induced  radioactivity 
depends  on  a  material  emanation,  appears  to  the  author  unnecessary, 
and  is,  further,  in  opposition  to  the  fact  that  the  rate  of  decrease  is 
independent  of  the  temperature  and  of  other  conditions  which  affect 
chemical  transformations.  According  to  the  author,  the  emanations  of 
radium  are  not  material,  but  a  characteristic  form  of  energy  which 
may  appear  to  be  carried  by  a  gas,  because  the  molecules  of  the  gas 
afford  centres  of  condensation  for  the  energy.  In  the  case  of  solid 
salts  of  radium,  the  special  emanation  as  it  arises  is  changed  into 
Becquerel  rays,  but  in  the  solutions  of  the  salts  of  radium  this  special 
emanation  goes  further  afield,  and  can  cause  induced  radioactivity  on 
the  walls  of  the  confining  vessel.  K.  J.  P.  0. 

Disappearance  of  Radioactivity  Induced  on  Solid  Substances 
by  the  Action  of  Radium.  Pierre  Curie  and  J.  Danne  {Compt. 
rend.,  1903,  130,  3G4 — 366.     Compare  this  vol.,  ii,  50,  and  preceding 
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abstract). — All  solid  substances  become  radioactive  under  the  influence 
of  the  emanation  from  radium  in  a  closed  space,  and  slowly  lose  this 
property  when  the  influence  is  withdrawn.  Provided  that  the  substance 
has  been  exposed  to  the  radium  for  more  than  24  hours,  the  law  of  the 
disappearance  of  the  radioactivity  is  independent  of  the  nature  of  the 
substance.  The  disappearance  of  activity  follows  an  exponential  law, 
I=Ijer'l^^,  where  /  is  the  intensity  of  radiation  after  a  given  time,  t,  and 
^j  a  constant  of  the  value,  2400  seconds.  The  activity  has  diminished 
by  half  its  value  in  28  minutes  ;  the  radioactive  energy  disappears 
more  rapidly  when  it  is  found  on  an  active  solid  substance  than  when 
it  is  in  the  form  of  an  emanation.  In  the  latter  case,  it  diminished 
by  a  half  in  four  days  {loc.  cit.). 

When  the  exposure  to  radium  has  extended  over  a  less  period  than 
24  hours,  the  intensity  of  radiation  sinks  at  first  rapidly,  then  rises  to 
a  maximum,  and  finally  decreases  regularly.  The  induction  of  the 
radioactivity  under  the  influence  of  radium  follows,  up  to  a  limiting 
value,  the  same  law  as  the  disappearance  of  radioactivity.  A  substance 
on  which  radioactivity  has  been  induced  can,  in  its  turn,  induce  activity 
on  other  substances. 

Experiments  have  been  made  with  such  different  substances  as 
aluminium,  coppei',  lead,  bismuth,  platinum,  silver,  glass,  alum,  and 
parafiin,  which  all  behave  in  the  same  manner.  Cellulose  and  india- 
rubber,  on  the  other  hand,  are  peculiar ;  after  a  certain  time,  the  rate 
of  disappearance  of  radioactivity  decreases  and  finally  becomes  very 
slow.  K.  J.  P.  0. 

Magnetic  and  Electric  Deviation  of  the  easily  absorbed 
Rays  from  Radium.  E.  Hutherfoed  {Phil,  Mat/.,  1903,  [vi],  5, 
177 — 187). — Hitherto,  the  a-rays  emitted  from  radium  have  been 
regarded  as  not  deviable  by  a  magnetic  field.  The  author,  however, 
using  an  exceedingly  active  sample  of  radium  in  a  field  of  8370  C.G.S. 
units,  has  obtained  deviation  of  these  rays.  The  amount  deviated  is 
approximately  proportional  to  the  field,  and  the  deviation  is  very 
slight  compared  with  that  of  the  cathode  rays,  for  whereas  under  the 
experimental  conditions  cathode  rays  would  have  described  an  arc  of 
about  0*0 1  cm.  radius,  the  arc  described  by  the  a-rays  had  a  radius  of 
about  39  cm.  The  direction  of  deviation  is  opposite  to  that  of  the 
cathode  rays,  and  the  a-rays,  therefore,  consist  of  positively  charged 
particles.  Deviation  was  also  obtained  in  an  electric  field.  The  author 
calculates  that  the  value  of  Up,  where  J/  is  the  strength  of  the  field 
and  p  the  radius  of  curvature  of  the  path  of  the  rays,  is  about  390,000, 
and  the  velocity  of  the  rays  is  hence  about  2-5  x  10'-*  cm.  per  sec, 
whilst  the  ratio  of  the  charge  to  the  mass  of  the  carrier  is  approxi- 
mately 6  X  103.  L_  M.  J. 

Magnetic  Deviation  and  Nature  of  certain  Radiations  emitted 
by  Radium  and  Polonium.  Henui  Becquerel  {Compt.  rend.,  1903, 
136,  199— 203).— Rutherford  (Abstr.,  1902,  ii,  637,  and  preceding 
abstract)  has  recently  shown  that  some  of  the  so-called  non-deviable 
radiations  of  radium  have  a  small  deviability  when  under  the  influence 
of  a  very  strong  magnetic  field,  and  are  therefore  analogous  to  Gold- 
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stein's  "canal  rays."  With  the  aid  of  a  photographic  methoci,  tlie 
author  has  reinvestigated  this  point,  and  has  confirmed  Rutherford's 
observations.  It  would  .':eem  that  the  a-radiations  of  radium  carry 
positive  charges,  having  greater  masses  and  less  velocity  than  the 
cathode  rays,  and  thus  resemble  the  "  canal  rays." 

Owing  to  the  method  not  giving  such  decisive  results  in  the  case  of 
polonium,  the  evidence  of  the  deviability  of  the  radiations  is  not  so 
strong,  but  a  small  deviability  (of  the  same  order  of  magnitude  as  in 
the  case  of  radium)  appears  to  exist.  K.  J.  P.  0. 

The  Radiation  from  Polonium  and  from  Radium.  Henri 
Becquerel  {Compt.  rend.,  1903,  136,  431 — 434). — It  has  already  been 
proved  (preceding  abstract)  that  the  a-rays  from  radium  are  identical 
with  the  polonium  rays,  and  appear  also  to  be  the  same  as  Goldstein's 
"  canal  rays."  Further  proof  of  this  has  been  found  by  projecting  the  rays 
deviated  in  the  magnetic  field  on  to  a  photographic  plate  ;  the  impres- 
pions  produced,  using  polonium  and  radium,  are  superposable.  The 
radium  rays  are  much  more  intense  than  those  from  polonium.  The 
impressions  on  the  plate  are  in  the  form  of  fine  lines  and  give  no 
indication  of  dispersion,  even  when  a  very  intense  magnetic  field  was 
applied. 

A  similar  method  has  been  used  to  study  the  mode  of  propagation 
of  the  very  deviable  part  of  the  radium  radiation  through  transparent 
substances.  The  least  deviated  rays  can  pass  through  an  aluminium 
plate  O'l  mm.  thick  without  alteration  ;  the  more  deviated  rays  can 
also  traverse  this,  but  on  emerging  give  rise  to  secondary  rays.  The 
most  deviated  rays  are  arrested  by  a  very  small  thickness  of  material, 
and  they  provoke  secondaiy  ray.s  at  the  incident  face.  In  their  pro- 
pagation through  paraffin,  the  deviated  rays  maintain  their  curvature. 
The  more  deviated  the  ray  is,  the  less  is  it  able  to  penetrate. 

J.  McC. 

Induced  Radioactivity  caused  by  Salts  of  Actinium. 
A.  Debiekne  {Compt.  rend.,  1903,  136,  446 — 448). — When  substances 
are  placed  in  a  closed  ves.sel  along  with  an  actinium  compound,  they 
become  radioactive.  The  induced  activity  is  not  uniform  like  that  in- 
duced by  radium  salts,  but  more  intense  in  that  part  of  the  substance 
nearest  the  source  of  excitation.  Gas  in  contact  with  actinium  pre- 
parations also  becomes  intensely  active  ;  the  radioactivity  of  actinium 
Halts  can  be  greatly  decreased  by  passing  a  current  of  air  over  them. 
When  a  substance  is  placed  in  a  vacuum  along  with  an  actinium  salt, 
it  becomes  uniformly  radioactive.  The  intensity  of  the  induced 
activity  is  dependent  on  the  volume  of  the  free  space  in  the  enclosing 
ve.ssel.  The  activity  induced  h)y  actinium  salts  is  lost  much  more 
slowly  than  that  induced  by  radium.  The  time  taken  for  induced 
activity  to  diminish  to  half  its  intensity  may  serve  as  a  guide  as  to 
whether  the  activity  has  been  induced  by  radium,  thorium,  or  actinium 
Baits.  The  author  di.scusses  Curie's  hypothesis  of  centres  of  actuating 
energy  which  produce  the  induced  activity,  and  these  are  the  same  as 
Rutherford's  emanations.  The  results  of  some  experiments  lead  the 
ftUthor  to  Ijelieve  that  these  actuating  centres  emit  »  radiation  which 
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is  the  cause  of  the  excitation,  and  these  rays,  like  the  cathode  rays, 
are  deviated  in  a  magnetic  field.  J.  McC 

Absorption  of  Gravitation  Energy  by  Radioactive  Matter. 
Egbert  Geigel  (i?m.  Physik,  1903,  [iv],  10,  429— 435).— A  small 
lead  ball  was  suspended  from  one  arm  of  an  accurate  balance,  and 
counterpoised.  If  a  watch-glass  with  a  layer  of  radioactive  material 
was  suspended  below  the  lead  ball,  the  latter,  as  shown  by  the  altered 
swing  of  the  pointer,  became  apparently  lighter,  the  loss  of  weight 
being  005 — 0-2  mg.  on  a  total  weight  of  6*5  grams,  according  to  the 
thickness  of  the  layer  of  i\adioactive  material.  This  loss  of  weight  is 
attributed  by  the  author,  not  to  any  electrostatic  repulsion  or  to  the 
impacts  on  the  ball  of  particles  emanating  from  the  radioactive 
material,  but  to  the  absorption  of  gravitation  energy  by  the  latter. 

J.  C.  P. 

Cadmium  Amalgams,  Wilhelm  Jaeger  [Zeit.  physikaL  Chem., 
1903,  42,  632 — 633). — In  reference  to  Bijl's  paper  (this  vol.,  ii,  6),  the 
author  points  out  that  he  has  all  along  admitted  the  instability  under 
certain  conditions  of  a  Weston  cell  containing  a  14-3  per  cent, 
cadmium  amalgam.  All  difficulties  are  avoided,  however,  by  the  use 
of  an  amalgam  containing  12  or  13  per  cent,  of  cadmium  (compare  also 
von  Steinwehr,  this  vol.,  ii,  147).  J.  C.  P. 

The  Potential  Difference  which  Occurs  at  the  Surface  ot 
Contact  'of  Two  Different  Non-miscible  Liquids  in  which  a 
Dissolved  Electrolyte  has  Distributed  Itself.  Johannes  J.  van 
Laar  (Froc.  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  431— 437).— A 
theoretical  paper  not  suitable  for  abstraction.  A.  McK. 

Steady  Current  ("Reststrom")  in  Galvanic  Polarisation 
Regarded  as  a  Diffusion  Problem.  F.  G.  Cottrell  {Zeit.  phi/sikal. 
Chem.,  1903,  42,  385 — 431). — A  physical  paper.  When  an  external 
E.M.F.  is  applied  to  a  cell  of  the  type  Ag  |  AgNOg  |  Ag,  there  is  a 
change  of  concentration  at  the  electrodes ;  consequently,  diffusion  sets 
in,  tending  to  restore  equality  of  concentration.  In  order,  therefore, 
to  maintain  the  difference  of  concentration  at  the  electrodes,  a  steady 
current  must  be  sent  through  the  cell.  It  is  the  relation  between 
this  steady  current  and  the  process  of  diffusion  that  the  author  treats 
theoretically  and  experimentally.  The  theory  developed  is  confirmed  by 
the  experiments.  It  is  shown  that  the  method  employed  may  be 
made  a  basis  of  the  determination  of  diffusion  constants.  A  method 
is  given  for  finding  the  rate  of  migration  of  certain  ions  in  a  large 
excess  of  other  electrolytes.  J.  C.  P. 

A  Law  relating  to  the'Electromotive  Force  of  Voltaic  Elements 
Based  on  the  Reciprocal  Action  of  Salt  Solutions  and  Soluble 
Electrolytes.  Marcellin  P.  E.  Berthelot  {Compt.  rend.,  1903, 
136,  413— 426).— The  E.M.F. ,  which  can  be  obtained  by  the  neutral- 
isation of  an  acid  by  a  base,  is  found  to  be  equal  to  the  sum  of  the 
E.M.F.  developed  by  the  action  of    the  corresponding   salt   ou   the 
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acid  on  the  one  hand,  and  on  the  base  on  the  other.  The  solutions 
are  supposed  to  be  dihite  and  isotonic,  and  no  change  other  than 
neutrahsation  is  supposed  to  take  place.  This  law  has  been  experi- 
mentally verified  in  the  case  of  sodium  hydroxide  and  the  following 
acids  :  sulphuric,  hydrochloric,  nitric,  boric,  formic,  acetic,  and  oxalic,  and 
with  ammonia  and  sulphuric  and  hydrochloric  acids.  In  all  cases,  the 
E.M.F.oi  acid  |  base  was  found  to  equal  to  the  sum  of  the  E.M.F.  of 
salt  I  acid  and  base  |  salt  when  non-polarisable  electrodes  were  used. 
In  the  case  of  the  organic  acids,  the  agreement  was  not  so  good,  but 
the  divergence  can  be  attributed  to  polarisation.  The  energy  required 
for  the  production  of  a  continuous  E.M.F.  in  the  reaction  of  an  acid 
on  a  base  can  be  traced  to  a  chemical  origin.  The  E.M.F.  of  which 
this  is  the  sum  appear  to  derive  their  energy  from  some  source 
external  to  the  system,  and  this  seems  to  be  the  development  of 
electrolytic  dissociation.  J.  McC. 

Law  of  the  Electromotive  Forces  of  Salt  Solutions :  Influence 
of  Temperature.  Marcellin  P.  E.  Berthelot  (Compt.  rend.,  1903, 
136,  481— 485).— The  results  previously  found  at  12°  or  14°  indicate 
that  the  E.M.F.  developed  by  the  action  of  an  acid  on  a  base  is  equal 
to  the  sum  of  the  E.M.F.  of  the  acid  on  the  salt  and  of  the  base  on 
the  salt  (this  vol.,  ii,  125).  In  precisely  the  same  manner,  this  has  now 
been  proved  to  be  true  at  51°. 

The  E.M.F.  developed  by  the  action  of  an  acid  on  a  base  increases 
with  the  temperature  ;  this  increase  is  correlative  with  the  increase 
of  the  E.M.F.  developed  by  the  action  of  acid  on  salt,  whilst  that  due  " 
to  the  action  of  base  on  salt  seems  not  to  vary  with  temperature. 

It  has  further  been  proved  that  the  law  applies  also  to  more  con- 
centrated solutions  than  those  formerly  used.  J.  McC. 

Range  of  Validity  and  Constancy  of  Faraday's  Law.  Theodore 
W.  Richards  and  Wilfred  Newsome  Stull  (Zeit.  physikal.  Chem., 
1903,42,  621 — 625.  Compare  Richards,  Collins,  and  Heimrod,  Abstr., 
1900,  ii,  256  ;  Richards  and  Heimrod,  Abstr.,  1902,  ii,  592).— When  a 
current  is  parsed  (1)  through  an  aqueous  solution  of  silver  nitrate 
at  20°,  (2)  through  a  solution  of  silver  nitrate  in  fused  sodium  and 
potassium  nitrates  at  250°,  the  two  solutions  being  in  series,  the 
amounts  of  silver  deposited  in  the  two  cases  are  the  same  to 
within  0"005  per  cent.  These  experiments  prove  that  the  validity  of 
Faraday's  law  is  independent  of  the  temperature  and  of  the  nature  of 
the  solvent  (compare  Helfenstein,  Abstr,,  1900,  ii,  383;  Kahlenberg, 
Abstr.,  1900,  ii,  521).  J.  C  P. 

Equivalent  Conductivity  of  the  Hydrogen  Ion  Derived 
■from  Transference  Experiments  with  Hydrochloric  Acid.  II. 
Albert  A.  Notes  (/.  Amer.  Cliem.  Soc,  1903,  25,  165— 168).— The 
transport  numbers  of  1/60  molar  hydrochloric  acid  at  10°,  20°,  and 
30°  have  been  determined  by  A.  A.  Noyes  and  8ammet  (this  vol.,  ii, 
126) ;  the  conductivity  of  the  chlorine  ion  being  known,  it  was  possible 
to  deduce  that  of  the  hydrogen  ion.  The  values  so  obtained  were  4 
to  6  per  cent,  higher  than  those  of  Ostwald  and  Kohlrausch  deduced 
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by  a  different  method.  To  find  out  whether  this  variation  was  due  to 
a  difference  in  the  transport  numbers  of  the  acid  at  extreme  dilution 
and  at  the  investigated  dilution  of  60  litres,  a  new  set  of  determinations 
with  a  1/180  molar  hydrochloric  acid  at  20°  was  carried  out. 

The  conclusion  is  drawn  that  the  transport  number  of  hydrochloric 
acid  does  not  appreciably  change  with  increase  of  the  dilution  after 
60  litres,  A.  McK. 

Saturated  Gypsum  Solutions  as  a  Basis  for  Conductivity 
George  A.  Hulett  {Zeit.  2yhysikal.  Chem.,  1903,  42,  577 — 583). — The 
author  has  shown  (Abstr.,  1901,  ii,  493)  that  the  concentration  of  a 
saturated  calcium  sulphate  solution  may  vary  as  much  as  20  per  cent., 
according  to  the  size  of  the  particles  of  the  solid  salt  with  which  it  is 
in  contact ;  it  is,  therefoi'e,  vei'y  necessary,  in  using  a  saturated  gypsum 
solution  as  a  standard  electrolytic  resistance,  to  see  that  the  saturation 
is  normal  (compare  Hulett  and  Allen,  Abstr.,  1902,  ii,  656).  This  is 
best  secured  by  taking  clear  gypsum  crystals,  free  from  chlorine,  split- 
ting them  into  thin  laminte,  and  shaking  the  latter  with  pure  water  for 
several  hours.  The  conductivities  of  saturated  solutions  obtained  in 
this  way  at  various  temperatures  between  10°  and  30°  are  given  below  : 

-Temp.  Spec,  conductivity  (A.), 

10°  .  0-001486 

14-8  0-001728 

18  0-001879 

21-48  0-002151 

25  0-002208 

27-5  0002328 

30°  0-002445 

The  experimental  values  are  very  closely  reproduced  by  the  equation 
\t  =  0-002208  +  (3{t-25)  +  x{t-25f,  where  ft  =  0-0000453  and 
7  =  0-0000001626. 

The  molecular  conductivity  of  calcium  sulphate  has  been  deter- 
mined, both  at  18°  and  25°,  and  it  is  found  that  at  the  former 
temperature  /x^  has  a  value  about  240.  The  relation  between  the 
specific  conductivity  of  a  calcium  sulphate  solution  at  25°  and  its 
concentration  c  (in  milligram  rools.  per  litre)  is  given  by  the  equation 
c=  -0-354  +  5211  X  +  841400  X^. 

The  author  has  used  Arrhenius'  form  of  resistance  cell,  and 
emphasises  the  need  for  setting  the  electrodes  always  in  the  same 
position  relatively  to  one  another  and  to  the  containing  vessel.  From 
this  point  of  view,  he  considers  it  an  advantage  to  have  the  lower  part 
of  the  resistance  cell  of  a  conical  shape,  so  that  the  lower  electrode 
may  rest  on  its  walls.  J.  C.  P. 

Suggested  Theory  of  the  Aluminium  Anode.  W.  W.  Taylor 
and  .T.  K.  H.  Inglis  {P/iif.  Mag.,  1903,  [vi],  5,  301— 313).— Alumin- 
ium is  rapidly  attacked  by  dilute  hydrochloric  acid,  very  slowly  by 
dilute  sulphuric  acid  ;  addition,  however,  of  a  soluble  chloride  to  the 
sulphuric  acid  jproduces  violent  action.     It  is  further  known  that  when 
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aluminium  acts  as  anode  in  a  cell  containing  sulphuric  acid  or  a 
sulphate  as  electrolyte,  there  is  a  very  great  resistance  to  the  passage  of 
the  current,  owing  to  the  formation  of  an  aluminium  hydroxide  film  on 
the  anode.  The  authors  have  studied  the  way  in  whicli  the  current 
in  such  a  cell  as  that  just  described  is  affected  by  the  addition  of 
chloride,  bromide,  nitrate,  acetate,  chlorate,  and  thiocyanate,  and, 
finding  that  addition  of  any  of  these  (acetate  excepted)  led  to  the 
ready  passage  of  a  current,  they  suggest  that  a  film  of  aluminium 
hydroxide  is  impermeable  to  SO^"  and  Al"'  ions.  This  would  accord 
with  the  fact  that  when  the  aluminium  is  made  the  cathode  in  the  cell 
above  referred  to,  the  current  passes  readily.  By  means  of  an 
aluminium  hydroxide  film  deposited  in  a  gelatin  membrane,  the  rates 
of  diffusion  of  potassium  chloride,  bromide,  nitrate,  chlorate,  thio- 
cyanate, and  sulphate  have  been  compared  ;  with  the  exception  of  the 
sulphate,  all  passed  rapidly  through  the  film.  It  was  found  possible 
to  reproduce  the  peculiarities  of  a  cell  with  an  aluminium  anode  by 
taking  two  platinum  electrodes  separated  by  an  aluminium  hydroxide 
film,  the  latter  being  deposited  in  the  wall  of  a  porous  pot. 

Experiments  were  made  to  see  whether  the  salts  which  affect  the 
behaviour  of  an  aluminium  electrode  are  also  those  which  accelerate 
the  solvent  action  of  sulphuric  acid  on  aluminium.  Addition  of 
potassium  chloride  very  markedly  increased  the  volume  of  gas 
liberated  in  a  given  time,  but  potassium  bromide  had  very  little 
influence  on  the  rate  of  action.  J,  C.  P. 

Variation  of  Electrolytic  Conductivity  with  Temperature 
below  0°.  Jakob  Kunz  {Zeit.  ])hysihal.  Chem.,  1903,  42,  591—596). 
— As  Kohlrausch  has  shown  in  a  recent  paper  {Sitzungsher.  K.  Ahad. 
Wiss.  Berlin,  1901,  42,  1026  ;  see  also  Bousfield  and  Lowi-y,  this  vol., 
ii,  52),  the  curves  expressing  the  relation  between  temperature  and 
electrolytic  conductivity  will,  if  produced,  cut  the  temperature  axis  at 
about  -39'-'.  The  author  his  determined  the  conductivity  of  (1) 
eleven  solutions  of  sulphuric  acid  (containing  from  19 — 70  per  cent. 
HjSO^),  i(2)  two  solutions  of  calcium  chloride  (25'5  and  29  per  cent.), 
(3)  two  solutions  of  sodium  hydroxide  (27"1  and  32*7  percent.)  at  tem- 
peratures far  below  0°,  in  some  cases  even  as  low  as  —70°.  Instead  of 
converging  on  one  point,  the  conductivity-temperature  curves  approach 
the  temperature  axis  more  and  more  slowly  as  the  temperature  falls  ; 
and  they  would  cut  it  probably  only  at  the  absolute  zero  if  crystal- 
lisation did  not  take  place  previously.  The  empirical  expression, 
-A'^  =  A'„(l -i-a<-l-/3i"),  which  has  been  useful  in  giving  the  relation  of 
conductivity  and  temperature  above  0°,  does  not  represent  the  course 
of  the  curves  at  low  temperatures ;  below  —  35°,  the  conductivity 
diminishes  more  slowly  than  the  above  formula  demands.      J.  C.  P. 

Formation  of  Metallic  Oxides.  II.  Anodic  Oxidation  of 
Metals  and  Electrolytic  Development  of  Oxygen.  Alfiied 
CoEHN  and  YuKicni  Osaka  {Zeit.  anorcj.  Chem.,  1903,  34,  86—102. 
Compare  this  vol.,  ii,  80). — The  behaviour  of  the  anode  in  atjueous 
solutions  in  which  the  anion  gives  oxygen  on  discharge  may  bo  divided 
into  three  groups  :  {a)  it  remains  unchanged,  {h)  it  dissolves  quanti- 
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tatively  according  to  Faraday's  law,  (c)  it  forms  an  oxide.  Metals 
representing  the  first  and  the  last  group  have  been  examined.  The  anodic 
decomposition  curves  of  various  metals  were  determined  in  a  normal 
solution  of  potassium  hydroxide,  A  platinum  plate  was  used  as 
cathode,  and  as  anode  a  metal  wire.  The  potential  of  the  anode  was 
measured  against  a  constant  hydrogen  electrode  and  the  following 
results  were  obtained  : 


Oxygen 

Oxygen 

Metal. 

Oxidation 

evolved  at 

Metal. 

Oxidation 

evolved  at 

potential. 

metal  or  at' 

potential. 

metal  or  at 

oxide. 

oxide. 

All 

1-75 

Cu 

0-46 

1-48 

Pt 

— 

1-67 

Fe 

— 

1-47 

(polished) 

Pt 

— 

r47 

Pd 

— 

1-65 

(platinised) 

Cd 

0-48 

1-65 

Co 

0-85 

1-36 

Ag 

1-18 

l-()3 

Ni 

— 

1-35 

Pb 

1-4 

1-53 

(polished) 

Ni 

— 

1-28 

(spongy) 

In  the  table,  the  metals  are  arranged  according  to  the  potential  at 
which  oxygen  is  evolved  from  them.  The  series  can  be  well  illustrated 
by  soldering  strips  of  the  metals  to  a  copper  wire  and  immersing  the 
system  in  potassium  hydroxide  solution  ;  when  a  current  of  increasing 
E.M.F.  is  passed  through,  the  evolution  of  oxygen  from  the  metals  can 
be  seen.  Since  platinum  shows  a  particularly  high  value  for  the 
supertension  of  oxygen,  whilst  it  does  not  do  so  for  hydrogen,  it  follows 
that  the  power  of  metals  to  hinder  the  free  evolution  of  gases  depends 
not  only  on  the  nature  of  the  metal  but  also  on  that  of  the  gas. 

Glaser  (Abstr.,  1899,  ii,  78)  has  proved  that  in  the  electrolytic 
decomposition  of  water  at  a  platinum  electrode,  the  decomposition 
curve  for  oxygen  shows  two  changes  of  direction — at  1"08  volts  and  at 
1"67  volts.  The  first  point  is  independent  of  the  nature  of  the  metal 
of  the  anode.  An  examination  of  the  curve  with  anodes  of  platinum, 
gold,  and  nickel  shows  that  change  of  direction  occurs  at  about  1'14 
volts  in  confirmation  of  this  point.  The  second  point  is  irreversible 
and  depends  on  the  material  of  the  anode,  values  varying  between 
1'28  volts  and  1-67  volts  having  been  obtained  with  the  metals 
examined.  When  the  current  is  passed  through  at  a  lower  potential 
than  that  required  for  visible  evolution  of  oxygen,  an  oxidised 
substance  is  obtained  in  the  solution,  which  is  not  hydrogen  peroxide, 
and  various  considerations  lead  to  the  view  that  it  is  ozonic  acid.  If 
the  potential  be  greater  than  1*67  volts,  the  hydroxyl  ions  are  discharged 
and  ozone  is  formed ;  this  also  is  a  reversible  process  like  that  which 
takes  place  at  1*1  volts.  In  potassium  hydroxide  solution,  no  ozone  is 
evolved  from  a  nickel  anode,  even  if  the  potential  be  as  high  as  three 
volts.     The  electrolytic  decomposition  of  water  in  potassium  hydroxide 
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solution  takes  place  more  easily  with  nickel  electrodes  than  with 
platinum.  It  has  also  been  proved  that  when  nickel  is  used  an  oxygen 
electrode  is  more  quickly  obtained,  but  at  the  same  time  the  oxygen 
potential  is  more  quickly  lost.  By  making  use  of  the  various  super- 
tensions  of  oxygen  at  various  metals,  organic  oxidations  may  be  carried 
out  step  by  step.  J.  INIcC. 

Determinations  of  Constitution  by  Qualitative  Migration 
Experiments.  Georg  Buedig  {Zeit.  anorg.  Chem.,  1903,  34, 
202 — 204). — A  reply  to  Kremann  (this  vol.,  ii,  54).  It  has  already 
been  shown  by  Winkelblech  (Abstr.,  1901,  ii,  370)  that  methyl-orange 
cannot  produce  any  appreciable  quantity  of  cathions  in  acid  solution. 

Kremann's  results  may  be  interpreted  according  to  the  author's 
definition  of  an  "  inner  salt  "  (Abstr.,  1894,  ii,  229)  by  assuming  that  the 
basic  function  of  methyl-orange  only  comes  inuo  action  by  the  addition 
of  hydrogen  ions  to  the  yellow  sulphonic  acid  ion,  MegNRSOg',  when 
the  electrically  neutral,  non-migratory  ion,  HMogNRSO^',  is  formed. 
Winkelblech  has  also  shown  that  in  a  series  of  amphoteric  electrolytes 
the  stronger  acid  is  sometimes  also  the  stronger  base,  but  Kremann  is 
mistaken  in  believing  that  this  is  always  the  case. 

Kremann's  qualitative  result  in  showing  that  in  alkaline  solution 
zinc  and  chromium  migrate  to  the  anode,  does  not  necessarily  prove 
that  zinc  or  chromium  anionic  complexes  are  present,  because,  as  Picton 
and  Lindner  (Trans.,  1892,  61,  160)  and  others  have  shown,  such 
migration  takes  place  in  colloidal  solutions,  and  the  direction  of  the 
migration  depends  on  the  medium  (Hardy,  Abstr.,  1900,  ii,  396). 

These  qualitative  migration  experiments  can  only  be  applied  to  the 
solution  of  constitution  problems  in  conjunction  with  other  physicO' 
chemical  methods.  J.  McC. 

The  Decomposition  Curves  of  Solutions  of  Copper  Salts. 
M.  E.  Heibekg  {Zeit.  EleUrochem.,  1903,  9,  137— 139).— The  cathodic 
decomposition  curve  of  solutions  of  copper  sulphate  always  shows  a 
rise  beginning  about  0*1  volt  before  the  decomposition  point  of  copper 
sulphate  is  reached.  Variations  in  the  purity  and  method  of  prepara- 
tion of  the  salt  used  or  of  the  sulphuric  acid  added  makes  no  differ- 
ence to  this  phenomenon,  but  it  is  better  marked  in  solutions 
containing  much  cuprous  salt,  and  may  be  made  to  disappear  by 
repeated  electrolysis  (by  means  of  which  cuprous  ions  are  removed). 
The  rise  of  current  is  therefore  due  to  the  discharge  of  cuprous  ions. 
Solutions  of  silver  nitrate  do  not  behave  in  this  way.  T.  E. 

lonisations  of  Gases.  P.  Laxgevin  {Ann.  Chim.  Phijs.,  1903,  [vii], 
28,  289—384.  Compare  Ab.str.,  1902,  ii,  301).— A  detailed  historical 
and  critical  account  of  the  various  researches  on  the  ionisation  of 
gases  is  given.  The  author  describes  fully  his  own  experiments,  the 
results  of  which  have  been  previously  communicated  {loc.  cit.),  on  the 
ionisation  produced  on  the  one  hand  by  the  Piiintgen  rays  and  on  the 
other  by  the  cathode  rays,  and  discusses  at  considerable  length  their 
bearing  on  the  work  of  other  invo.stigat.ors  in  the  same  field. 

K.  J.  P.  0. 
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Thermomagnetic  and  related  Properties  of  Crystalline 
Bismuth.  Louis  Lownds  {Phil.  Mag.,  1903,  [vi],  6,  141— 153).— The 
resistance  of  bismuth  in  directions  along  and  perpendicular  to  the  chief 
crystallographic  axis  was  determined  at  temperatures  of  —  79°,  -  186°, 
and  at  the  room  temperature  (2 2 "5°  or  14°)  in  electric  fields  varying 
from  2120  to  4980  C.G.S.  units.  The  percentage  augmentation  of  re- 
sistance increases  more  rapidly  than  the  strength  of  the  field  and  is 
greater  in  the  direction  parallel  to  the  crystallographic  axis.  It 
increases  as  the  temperature  falls,  but  reaches  a  maximum,  and  for 
strong  fields  the  variation  of  resistance  is  greater  at  —  79°  than  at 
—  186°,  the  greatest  increase  obtained  being  62'1  per  cent.  The  Hall 
effect  was  also  investigated  at  the  same  temperatures.  The  magnetic 
field  was  always  at  right  angles  to  the  plate  of  bismuth  and  hence  to 
the  crystallographic  axis,  and  the  current  either  along  or  at  right 
angles  to  the  axis,  the  E.M.F.  in  a  direction  perpendicular  to  the  current 
was  measured  by  a  compensation  method.  The  effects  differed  little 
for  the  two  directions  of  the  current,  and  at  the  ordinary  temperature 
there  is  little  dissymmetry  for  opposite  directions  of  the  field  ;  at  low 
temperatures,  however,  the  dissymmetry  is  more  marked.  The  thermal 
conductivities  perpendicular  and  parallel  to  the  crystallographic  axis 
were  found  to  be  in  the  ratio  1"42  in  zero  field  and  1'80  in  a  field  of 
4980  C.G.S.  units,  the  corresponding  values  for  electrical  conductivity 
being  1-78  and  1-87.  L.  M.  J. 

Zero  of  the  Centigrade  Thermometer  on  the  Absolute 
Scale.  J.  A.  Groshans  {Zeit.  jyhysikaL  Chem.,  1903,  42,  626—628). 
— According  to  the  author,  T=  K^x.AjB,  where  T  is  the  boiling 
point  (absolute)  of  a  substance  with  molecular  weight  A,  and 
"density  number"  B  (compare  Abstr.,  1901,  ii,  644);  iT  is  a  constant 
and  jc  is  a  simple  number  varying  regularly  in  a  homologous 
series.  A  similar  expression  is  given  for  the  melting  point,  and  by 
comparing  the  boiling  points  and  melting  points  of  various  compounds, 
the  author  claims  to  be  able  to  calculate  the  point  on  the  absolute 
scale  corresponding  with  0°  C.  J.  C.  P, 

Temperature  of  Calefaction  and  its  Employment  in  Alcohol- 
ometry.  Bordier  {Compt.  rend.,  1903,  136,  459 — 461). — When  a 
metal  plate,  over  which  a  drop  of  a  liquid  is  in  the  spheroidal  state,  is 
cooled,  a  point  is  arrived  at  at  which  the  liquid  comes  into  contact 
with  the  metal  and  is  vaporised.  This  is  termed  the  pomt  of  calefaction, 
and  is  a  physical  constant  dependent  on  the  nature  of  the  liquid. 
The  determination  of  this  point  is  made  by  allowing  the  liquid  to 
drop  from  a  Mohr  burette  from  a  height  of  25  mm.  on  to  a  heated 
uickled  copper  plate.  The  plate  possesses  a  cavity  which  is  filled  with 
mercury,  and  the  temperature  is  observed  on  an  immers'jd  thermometer. 
The  determination  of  the  point  at  which  the  spheroidal  state  ceases 
can  be  conveniently  used  as  a  means  of  ascertaining  the  strength  of 
aqueous  alcohol.  The  calefaction  point  of  water  is  178°,  and  that  of 
alcohol  128°.  It  is  worthy  of  note  that  the  temperature  difference  is 
50°,  whilst  thp  boiling  points  lie  only  22°  apart.     The  following  cale^ 
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faction   points    luxve    been   determined    for  mixtures   of  alcohol    and 
water : 


Percentiige  of 

Point  of 

Percentage  ot 

Point  of 

alcohol. 

calefaction. 

alcohol. 

calefaction 

0 

178<^ 

28-6 

154-5^ 

1 

177 

37-6 

150-5 

3^ 

175-5 

48-6 

144-5 

5 

173-5 

58-6 

141-0 

9-15 

169-5 

70 

137 

15-3 

164 

80 

134 

19-8 

161-25 

90 

131-2 

24-5 

157-2 

100 

128 

When  these  results  are  represented  graphically,  a  smooth  curve  is 
obtained.  The  advantage  of  the  method  is  that  it  can  be  carried  out 
quickly,  and  only  1 — 2  c.c.  of  liquid  is  required.  J.  McC. 

Specific  Heats  of  Metals  and  the  Relation  of  Specific  Heat 
to  Atomic  Weight.  II.  William  A.  Tilden  {Froc.  Roy.  ,Soc., 
1903,  71,  220—221.  Compare  Abstr.,  1900,  ii,  524).— The  mean 
specitic  heats  of  pure  aluminium,  nickel,  cobalt,  silver,  and  platinum 
have  been  determined  for  several  ranges  of  tempex'ature,  with  the 
results  shown  below  : 


Range. 

Alumiuium. 

Nickel. 

Cobalt. 

Silver. 

Platinum, 

- 182°  to 

+  15° 

0-1677 

0'0838 

0-0822 

0-0519 

0-0292 

-78    „ 

+  15 

01984 

0-0975 

0-0939 

0-0550 

— 

+  15    „ 

100 

— 

0-1084 

0-1030 

0-0558 

0-0315 

15    „ 

185 

0-2189 

0-1101 

0-1047 

0-0561 

— 

15    „ 

335 

02247 

— 

— 

— 

— 

15    „ 

350 

— 

0-1186 

01087 

0-0576 

— 

15    „ 

435 

0-2356 

0-1240 

0-1147 

0-0581 

0-0338 

15    „ 

550 

— 

0-1240 

0-1209 

— 

— 

15    „ 

630 

— 

0-1246 

0-1234 

— 

— 

From  these  values,  the  specific  heats  at  successive  temperatures  on 
the  absolute  scale  have  been  calculated.  The  results  thus  obtained 
are  in  conflict  with  the  assumption  of  a  constant  atomic  heat  at 
absolute  zero. 

The  mean  specific  heat  of  a  sample  of  nickel  steel  containing  36 
per  cent,  of  nickel  and  having  a  very  small  coefficient  of  expansion 
varied  with  the  range  of  temperature  employed  similarly  to  pure 
nickel. 

The  mean  specific  heats  of  nickel  sulphide  and  silver  sulphide  were 
determined  with  the  following  I'esults 

Range.  Nickel  sulphide  Silver  aulphiJo 

-182°  to     +15°  0-0972  0-0568 

15    „       100  0-1248  0  0737 

15    „       324  01333  00903 

J.  C.  P. 
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Liquid  Baths  for  Melting  Point  Determinations,  Heyward 
ScuDDER  (J.  Amer.  C'hem.  Soc.  1903,  25,  161 — 163). — A  mixture 
prepared  by  boiling  seven  parts  by  weight  of  sulphuric  acid  of  sp.  gr. 
1*84  with  three  parts  of  potassium  sulphate  for  five  minutes  has  been 
found  suitable.  It  can  be  heated  to  325°  without  boiling.  For 
temperatures  from  360°  to  600°,  fused  zinc  chloride  has  been  found  to 
give  satisfactory  results.  A.  McK. 

The  Course  of  the  Melting  Point  Lines  of  Solid  Alloys  or 
Amalgams.  I.  Joiiannks  J.  van  Laak  {Froc.  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  424 — 430). — ^As  the  temperatures  of  fusion  of  tin 
and  mercury  are  so  diiferent,  the  melting  points  of  amalgams  of  those 
metals  extend  over  a  large  range  of  temperature.  The  author  finds 
that  the  experimental  results  of  van  Heteren  (this  vol.,  ii,  216)  may 
be  predicted  theoretically.  A.  McK. 

Application  of  the  Phase  Rule  to  the  Melting  Points  of 
Copper,  Silver,  and  Gold.  Thedore  W.  Richards  [Zeit.  fhysikcd. 
Chem.,  1903,  42,  617 — 620). — The  greater  part  of  this  paper  has  been 
previously  abstracted  (Abstr.,  1902,  ii,  455). 

In  connection  with  the  lower  melting  point  of  copper  at  1065°, 
experiments  have  shown  that  copper  saturated  with  cuprous  oxide 
contains  2"16  per  cent,  of  the  latter.  On  the  assumption  that  the 
copper  molecule  is  mohatomic  and  that  the  solute  is  not  polymerised, 
the  latent  heat  of  fusion  of  copper  is  calculated  to  be  30  cal.,  a  value 
much  smaller  than  that  (43  cal.)  found  by  J.  W.  Richards. 

The  terms  '  invariant,'  '  univariant,'  and  '  bivariant,'  are  recom- 
mended in  preference  to  the  older  ones,  '  non-variant,'  '  monovariant,' 
and  '  divariant.'  J.  0.  P. 


Apparatus  for  Continuous  Vacuum  Distillation.  Charles  F. 
Mabery  [Amer.  Chem.  J.,  1903,  29,  171 — 173). — An  apparatus  is 
described  which  provides  for  the  exclusion  of  air  from  the  hot  oil  in 
the  still  during  the  change  of  receiver,  for  the  admission  of  dis- 
tillates into  the  sLill  without  interruption,  for  the  admission  of  air  into 
the  receiver  before  removal  of  each  fraction,  and  for  the  exhaustion 
of  the  receiver  for  the  new  fraction  without  connection  with  the  still. 
For  details,  the  description  and  diagram  in  the  original  must  be  con- 
sulted. E.  G. 


The  Prevention  of  Bumping.  Heyward  Scudder  {J.  Amer. 
Chem.  /S'oc,  1903,  25,  163 — 165). — A  single  glass  capillary  tube  has  been 
found  to  be  eilective,  and  introduces  into  the  liquid  no  foreign 
substance  except  glass  and  one  small  air-bubble.  The  open  end  should 
rest  on  the  bottom  of  the  flask  ;  the  tube  should  be  sealed  about  1  cm. 
above  this  and  again  at  the  top,  and  its  length  should  be  such  that 
the  upper  end  reaches  nearly  to  the  top  of  the  neck  of  the  flask. 

A.  McK. 
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Simple  Relation  between  the  Molecular  Heat  of  Solidifica- 
tion and  the  BoiMng  Point.  Roukrt  de  Fokcrand  (Ann.  Chim. 
Phys.,  1903,  [vii],  28,  384—422.  Compare  Abstr.,  1901,  ii,  372, 
594,  641  ;  and  1902,  ii,  379). — In  this  paper,  the  author  has  collected 
and  arranged  in  their  logical  sequence  the  results  of  a  series  of 
researches  which  have  been  previously  published  bearing  on  the 
relation  between  the  molecular  heat  of  soliditication  and  the  boiling 
point,  expressed  by  the  equation,  (L  ■{■  tS)/T=Q/T' =  A'',  where  L  is  the 
latent  heat  of  evaporisation,  S  the  latent  heat  of  solidification,  and  Q 
the  latent  heat  of  sublimation ;  T  and  T"  are  respectively  the  absolute 
temperatures  at  which  the  vapour  pressures  in  sublimation  and 
vaporisation  are  equal  to  the  atmospheric  pressure. 

The  paper  contains  an  historical  and  critical  account  of  the  previous 
work  on  the  same  subject  by  other  investigators.  K.  J.  P.  O. 

Relation  between  Freezing  Points,  Boiling  Points,  and 
Solubility.  Mever  Wildekmann  (Zeit.  phijsikal.  Chem.,  1903,  42, 
481 — 496). — If  C  is  the  concentration  of  the  saturated  solution  and  p 
the  heat  of  solution,  then  d(logeC)ldT=  p/'Il^-,  as  shown  by  le 
Chatelier  and  van't  Hoff.  The  former  of  these  two  investigators  has 
pointed  out  that  the  solubility  curve  given  by  this  equation  must 
have  a  maximum,  that  is,  above  a  certain  point  the  solubility 
diminishes  with  rising  temperature.  Now  on  the  curve  connecting 
the  freezing  point  of  a  solution  with  the  concentration  (that  is,  the 
freezing  point  curve),  the  concentration  increases  with  falling  tempera- 
ture j  on  the  curve  connecting  the  boiling  point  of  a  solution  with 
temperature  (that  is,  the  boiling  point  curve),  the  concentration 
increases  with  rising  temperature.  Hence,  provided  the  solute  is 
non-volatile,  the  solubility  curve  will  be  cut  both  by  the  fi-eezing 
point  and  boiling  point  curves.  At  the  point  of  section  {1\)  of  the 
solubility  and  freezing  point  curves,  there  will  be  present  solid  solute, 
solid  solvent,  and  saturated  solution ;  at  the  point  of  section  {T^')  of 
the  solubility  and  boiling  point  curves,  there  will  be  present  solid 
solute,  saturated  solution,  and  vapour  of  the  solvent.  On  the  basis  of 
these  relations,  the  author  shows  that  for  aqueous  solutions  the 
solubility  curve  can  be  calculated  from  T^,  pj,  31,  the  molecular  weight 
of  the  solute,  and  2^^,  the  freezing  point  of  the  pure  solvent,  by  the 
equation  : 

'°6f  =  -  r^ad'-  r) + 'og(^.  -  A) + '"s  wj- 

If  the  solute  is  an  electrolyte,  the  factor  i  must  also  be  known. 

A  similar  equation  holds  for  the  relation  of  solubility  and  boiling 
point  curves.  The  equations  have  been  tested  in  the  case  of  aqueous 
solutions  of  boric  ac'  I  and  potassium  chlorate,  and  a  good  agreement 
was  found  between  the  calculated  and  experimentally  determined 
values  of  the  solubility. 

Further,  if  7'^'  be  the  boiling  point  of  the  solvent,  \  and  I  its  latent 
heats  of  fusion  and  vaporisation  respectively,  the  following  relation 
exists  between  the  various  constants  : 

4^6052(7\-r/)  =  ^««^^r7^+l^gX:V- 
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For  boric  acid,  tho  left  hand  side  of  this  equation  has  the  value  1*18, 
the  right  hand  side  has  the  value  1*15 — 1"16.  The  heat  of  solution  p 
has  been  regarded  throughout  as  independent  of  the  temperature. 

J.  C.  P. 

Relation  between  Constitution  and  Cryoscopic  Behaviour 
of  Solvents.  Karl  Auwers  [with  G.  Mann  and  E.  Gierig] 
{Zeit.  i)hysikaL  Chem.,  1903,  42,  513—544.  Compare  Abstr.,  1900, 
ii,  66). — The  following  ^^-derivatives  of  toluene  have  been  used  as 
solvents :  p-xy\ene  (depression  constant,  K=  43),  p-chlorotoluene 
(/r=56),  ^>bromotoluene  (^=82),  ^-iodotoluene  (iir=113),  ;9-nitro- 
toluene  (A'=78),  /j-toluidine  {K=53),  methyl  ^>-toluate  {k=Q2). 
Toluene,  the  parent  substance,  cannot  be  employed  for  cryoscopic 
investigations,  but  the  influence  of  the  methyl  group  is  very  slight, 
and,  accordingly,  benzene  is  taken  as  the  standard  of  abnormalising 
power.  As  solutes,  the  following  have  been  used  :  methyl  o-hydroxy- 
benzoate,  o-,  in-,  and  /3-cyanophenols,  f  ormanilide,  o-  and^;-f  ormotoluidides, 
formo-jo-anisidide.  When  the  molecular  weights  of  these  solutes  are 
determined  in  the  above-mentioned  solvents,  it  is  found  that  the 
tendency  to  give  abnormally  high  molecular  weights  is  hardly  affected 
by  the  introduction  of  a  halogen  atom  or  methyl  group  into  the  ring  ; 
this  tendency  is,  however,  markedly  diminished  by  the  introduction 
of  the  groups  -NOgj-COgMe,  and-NHg  ;  indeed,  the  molecular  weights 
obtained  with  jt)-toluidine  as  solvent  are  nearly  noi'mal. 

Further  experiments  with  dichloi'o-  and  dibromo-benzenes  as  solvents 
show  that  the  introduction  of  a  second  halogen  atom  effects  a  notice- 
able reduction  in  the  abnormalising  power  of  benzene. 

Another  point  dealt  with  is  the  comparative  behaviour  of  benzene 
and  naphthalene  in  relation  to  phenols,  alcohols,  acids,  amides,  amines, 
and  nitroso-compounds  as  solutes.  The  numerous  experimental  data 
obtained  show  that  the  abnormalising  power  of  benzene  is  considerably 
greater  than  that  of  naphthalene. 

If  the  ordinary  substituent  atoms  or  groups  are  arranged  as  follows, 
CH3,  01,  Br,  I,  NO2,  CO^R,  CN,  CHO,  NHg,  COgH,  OH,  it  is  to  be 
noted  that,  when  introduced  into  a  solvent,  each  diminishes  the 
tendency  to  cryoscopic  abnormality  more  than  the  one  immediately 
preceding ;  when  substitution  takes  place  in  the  solute,  the  opposite 
is  the  case.  J.  C.  P. 

Cryoscopic  Notes.  Karl  Auwers  [with  E.  .Gierig]  {Zeit.  physihal. 
Chem.,  1903,  42,  629— 631).— The  effect  of  a-  and  y8-naphthols,  jo-nitro- 
a-naphthol,  /S-nitro-a-naphthol,  and  a-nitro-/3-naphthol  on  the  freezing 
point  of  j5-dibromobenzene  has  been  determined.  The  latter  is  recom- 
mended as  a  solvent  for  the  investigation  of  abnormal  cryoscopic 
behaviour ;  it  readily  dissolves  most  substances  and  has  a  high  depres- 
sion constant  (/i  =  124).  There  seems  to  be  no  marked  difference 
between  a-  and  /?-naphthols,  the  molecular  weights  found  for  the  two 
substances  in  equally  concentrated  solutions  being  nearly  the  same. 
A  nitro-group  in  the  o-position  does  not  appear  to  exert  any  special 
influence,  but  with  a  nitro-group  in  the  ^;-position  there  is  a  marked 
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departure  from  the  normal  behaviour,  as  has  been  found  to  be  the  case 
also  with  monocyclic  phenols. 

Fresh  attempts  to  obtain  consistent  results  with  ^>azoxyanisole  as 
solvent  liave  failed  ;  its  depression  constant  was  found  in  most  cases 
to  lie  between  500  and  700  (compare  Auwers,  Abstr.,  1900,  ii,  2G2). 

J.  C.  P. 

Clarke's  New  Thermochemical  Constant.  Wolf  von  Loeben 
[Zeit.  anorg.  Chem.,  1903,  34,  174 — 179). — The  author  discusses  the 
equation  4  A7(  1 2rt  +  66  -  c  -  8n)  —  constant,  deduced  by  Clarke  (this  vol., 
ii,  8).  It  is  shown  that  in  this  deduction  Clarke  has  argued  in  a 
circle,  and  the  constant  cannot,  therefore,  be  regarded  as  a  truly  natural 
one.  Furthermore,  as  isomerides  have  in  many  cases  appreciably 
different  heats  of  combustion,  and  as  this  is  not  allowed  for  in  the 
formula,  constant  values  are  not  obtained.  J.  McC. 

Calculation  of  Thermochemical  Results.  Theodore  W. 
Richards  {J.  Amer.  Chem.  Soc,  1903,  25,  209 — 214). — During  a 
chemical  reaction,  the  heat  capacities  of  the  reacting  substances 
change,  but  the  magnitude  of  such  changes  and  their  significance 
are  often  neglected.  Greater  accuracy  in  the  calculation  of  thermo- 
chemical data  ought  to  be  aimed  at.  All  thermochemical  data  ought 
to  be  reduced  to  their  isothermal  values  at  some  definite  temperature, 
so  that  they  may  be  strictly  comparable.  A.  McK. 

Heats  of  Formation  of  some  Compounds  containing 
Sulphur  and  Nitrogen.  Marcel  Delepine  {Comx)t.  rend.,  1903, 
136,  451 — 453). — The  heats  of  combustion  of  the  following  compounds 
were  determined  with  the  Berthelot  calorimetric  bomb,  and  from  the 
results  the  heats  of  formation  from  the  elements  have  been  calculated. 

Heat  of  combustion 

(at  constant  Molecular  heat 

vohinie).  of  fonnatiou. 

NMe:C(SMe)2  966-5  Cal.  +0*7  Cal. 

NEt:C(SMe).,  1126-98  „  +3-15  „ 

NMe:C(SEt).;  128597  „  +7-15  „ 

NPh:C(SMe).,  1541-5  „  -341  „ 

NMe,-CS-SxMe  951-15  „  +160  ,, 

NMcg-CS-SEt  1119-05  „  +11-2  „ 

NEto-CS-SMe  1268-3  „  +24-8  „ 

CH,<^;[^||-^>NMe     961-73     „  +5-45    „ 

t'.>n,<^:[;i-^i[^>Nii    126028     „  +329      „ 

CS./CH.;.NMe),    1095-77     „  +0-3      „ 

CS2(Cn:Me:Nir), 1083-2       „  +12-9      „ 

CIf2<^;^!}[^>N-CH2-N:CH2...      1110-15     „  112       , 

The  heats  of  formation  of  the  iminodithiocarbonic  esters  differ  by 
VOL.  Lxxxiv.  ii.  19 
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about  11  Cal.  from  the  heats  of  foi-mation  of  the  corresponding  thio- 
carbimides.     Other  numerical  relationships  are  indicated. 

J.  McC. 

Heat  of  Combustion  of  Phosphorus.  Phosphoric  Oxide. 
H.  GiRAN  {Gompt.  rend.,  1903,  136,  550— 552).— When  phosphorus 
is  burnt  in  oxygen  at  a  pressure  of  10 — 15  atmospheres,  the  combus- 
tion is  complete  and  nearly  instantaneous,  phosphoric  oxide  being 
formed.  The  heat  of  combustion  is  given  by  the  equation  :  2P  +  50  = 
P2O5  (solid)  +369-4  Cal.  Andrew's  determination  {Phil.  Mag.,  1848, 
[iii],  32,  321)  gave  the  heat"  of  combustion  as  +356'31  Cal.,  and 
Abria's  {Compt.  rend.,  1846,  22,  372)  as  +351-48  Cal.  In  both  cases, 
the  combustion  was  carried  out  under  the  ordinary  pressure,  and  doubt- 
less some  of  the  phosphorus  escaped  combustion.  The  heat  of  solution 
of  the  phosphoric  oxide  obtained  in  these  experiments  is  given  by  the 
equation  :  Pg^s  (solid)  +  water  =  Po05  (dissolved)  +34-37  Cal.  ;  a  com- 
parison of  this  value  with  Hautefeuille  and  Perrey's  determinations 
(Abstr.,  1884,  1258)  of  the  heat  of  dissolution  of  crystalline, 
amorphous,  and  vitreous  phosphoric  oxide  shows  that  the  phosphoric 
oxide  formed  in  the  combustion  of  phosphorus  is  the  amorphous 
variety. 

Measurements  of  the  heat  of  neutralisation  by  aqueous  sodium 
hydroxide  of  the  acid  produced  by  dissolving  the  three  forms  of 
phosphoric  oxide  in  cold  water  demonstrate  that  metaphosphoric  acid 
alone  is  formed.  From  this  fact,  it  follows  that  the  following  thermal 
equations  express  the  change  of  the  different  forms  of  phosphoric  oxide 
into  each  other  ;  P2O5  (crystalline)  =P205  (amorphous)  +6-98  Cal.; 
PgOg  (amorphous)  =  P2O5  (vitreous)  +  4-72  Cal.  The  heat  of  formation 
of  phosphoric  acid  from  its  elements,  deduced  from  the  results  here 
recorded  and  those  previously  given  (this  vol.,  ii,  139)  for  the  heat  of 
transformation  of  metaphosphoric  acid  in  solution  into  ox'thophosphoric 
acid,  is  found  to  be  +305-83  Cal.  for  crystalline,  +303-32  Cal.  for 
fused,  and  +  308*53  Cal.  for  dissolved  phosphoric  acid.  With  these 
new  values  for  the  heat  of  formation  of  orthophosphoric  acid,  the 
heat  of  formation  of  pyrophosphoric  acid  becomes  +535*69  Cal.  for 
the  crystalline,  +533*4  Cal.  for  the  fused,  and  +54362  Cal.  for  the 
dissolved  acid,  and  the  heat  of  formation  of  metaphosphoric  acid  be- 
comes +  226-61  Cal.  for  the  solid  and  +23637  Cal.  for  the  dissolved 
acid  (compare  loc.  cit.).  K.  J.  P.  O. 

Cinchona  Alkaloids.  Cinchonine,  Cinchonidine,  and  Cin- 
chonamine.  Marcelltn  P.  E.  Berthelot  and  Gaudechon  {Compt. 
rend.,  1903,  136,  181—186.  Compare  this  vol.,  ii,  197).— The  mol. 
heat  of  combustion  of  cinchonine  is  2543-3  Cal.  at  constant  volume  and 
2546-2  Cal.  under  constant  pressure.  The  heat  of  formation  from  its 
elements  therefore  amounts  to  +4*7  Cal.  Both  the  freshly  precipi- 
tated base  and  the  crystalline  variety  appear  to  be  in  the  same  mole- 
cular condition.  The  measurement  of  the  heat  of  neutralisation  by 
various  acids  has  given  the  following  results  :  the  base  (1  mol.)  +2HC1 
(in  solution)  develops  +13*15  Cal.,  and  +HC1,  +7*15  Cal. ;  the  base 
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+  II2SO4  develops  +15-9  Cal.,  and  +^HoSO,  +11-35  Cal.  ;  in  the 
formation  of  the  solid  salt,  the  base  (1  mol.)  +  HCl  gas  develops  +  2G'l 
Cal.  The  formation  of  the  solid  hydrated  sulphate  (with  2H2O)  develops 
+  19*4  Cal.,  whence  the  anhydrous  salt  has  a  heat  of  formation 
+  36 '4  -a  Cal.     Cinchonine  is,  therefore,  a  weaker  base  than  quinine. 

The  heat  of  combustion  of  cinchonidine  is  2543"6  Cal.  at  constant 
volume  and  2545-9  Cal.  under  constant  pressure.  The  heat  of  forma- 
tion from  its  elements  is  +4-95  Cal.  The  base  +  4HCi  (in  solution) 
develops  + 13-8  Cal.,  and  +  HCl  about  +9  Cal.;  +2H2SO4  (in  solu- 
tion) about  +16  Cal,;  the  heat  of  formation  of  the  solid  hydro- 
chloride from  gaseous  hydrogen  chloride  is  about  +  26  Cal.  The 
thermochemistry  of  cinchonidine  is  identical  with  that  of  cinchonine. 

The  mol.  heat  of  combustion  of  cinchonamine  is  2593-9  Cal.  at 
constant  volume  and  2596-5  Cal.  under  constant  pressure,  and  the  heat 
of  formation  from  its  elements  is  +23-4  Cal.  Owing  to  the  small 
solubility  of  its  salts,  the  heat  of  neutralisation  of  the  base  could  not 
be  directly  determined.  The  heat  of  combustion  of  the  hydrochloride 
is  2580-5  Cal.  at  constant  volume  and  2583-1  Cal.  at  constant  pressure  ; 
the  heat  of  formation  from  its  elements  is  +  76-2  Cal. ;  hence  the  heat 
of  neutralisation  by  gaseous  hydrogen  chloride  is  +  30-8  Cal.  The 
heat  of  combustion  of  the  nitrate  is  25586  Cal.  at  constant  volume 
and  2560-2  Cal.  under  constant  pressure;  the  heat  of  formation  from 
its  elements  is  +  94-2  Cal.,  whence  the  heat  of  neutralisation  by  nitric 
acid  (gaseous)  amounts  to  +36-6  Cal.  and  by  nitric  acid  (solid)  to 
+  28-6  Cal.  These  values  are  comparable  with  those  given  by  quinine 
and  ammonia.  K.  J.  P.  0. 


Thermal  Study  of  some  Alloys  of  Copper  and  Aluminium. 
II.  Wladimir  F.  Luginin  and  A.  Schukareff  (Arch.  Sci.  j^hys.  nat., 
1903,  [iv],  15,  49—77.  Compare  Abstr.,  1902,  ii,  259).— The  heat 
of  solution  of  the  alloy  has  been  determined  in  a  solution  of  bromine  in 
aqueous  potassium  bromide  similar  to  that  employed  by  Herschkowitsch 
(Abstr.,  1898,  ii,  582).  It  has  not  been  possible  to  determine  the  heat  of 
solution  of  alloys  containing  more  than  50  per  cent,  of  aluminium  because 
with  these  hydrogen  is  evolved.  The  heat  of  formation  of  dissolved 
cupric  bromide,  calculated  from  the  heat  of  solution  in  this  liquid,  is 
39,484  cal.,  whilst  that  of  aluminium  bromide  is  202,193  cal.  The 
following  heats  of  formation  were  found  from  the  difference  of  the  heat 
of  solutions  of  the  alloy  and  of  the  .single  metals  :  CU3AI,  1235  cal. ; 
CugAl,  137-9  cal.;  CU3AI2,  710  cal.;  CuAl,  208  cal.;  Cu^Al., 
48  9  cal. ;  and  CuAlg,  —  57*2  cal.  From  these  results,  it  would  appear 
that  the  alloy  corresponding  with  the  formula  CugAl  is  formed  with 
the  greatest  development  of  heat,  and  the  authors  regard  this  as  a 
definite  chemical  compound.  The  alloys  were  prepared  by  adding  the 
requisite  quantity  of  aluminium  to  fused  copper ;  they  arc  brittle  and 
can  be  reduced  to  powder. 

When  aluminium  is  fused  and  copper  added  in  the  proportion  in- 
dicated by  the  formula  CuAl.,  and  the  fused  mass  is  poured  on  to  dry 
Band,  long,  needle-shaped  crystals  separate  on  cooling.  Tho.-o  have 
been  obtained  up  to  2  cm.  long ;   they  have   a  bilvory  lustre  and  a 
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sp.  gr.  of  4042  at  20"^.  This  alloy  may  be  a  definite  compound  and 
is  not  identical  with  the  compound,  Cu^Alg,  described  by  Brunck 
(Abstr.,  1901,  ii,  656).  The  alloy,  CuAlg,  has  a  specific  heat  of  0-1586 
(between  20°  and  100°),  whilst  that  of  Cu^Al^,  is  0'1502.        J.  McC. 

Variations  of  the  Modulus  of  Elasticity  of  Nickel  Steels. 
Cii.  Ed.  Guillaume  {Compt.  rend.,  1903,  136,  498— 500).— The 
thermal  variation  of  tlie  modulus  of  elasticity  of  spirals  of  nickel  steel 
of  various  compositions  has  been  determined.  A  steel  containing  22 
per  cent,  of  nickel  and  3  per  cent,  of  chromium  is  non-magnetic  in 
liquid  air;  one  containing  26-2  per  cent,  of  nickel  becomes  magnetic 
at  -  17°,  and  one  with  27'9  per  cent,  of  nickel  at  +40°.  The  maxima 
of  the  moduli  of  these  last  two  steels  are  at  -  27°  and  +  30°  respec- 
tively, that  is,  at  a  temperature  about  10°  below  that  at  which  the 
steel  passes  from  the  non-magnetic  to  the  magnetic  condition. 

J.  McC. 

Expansion  of  Fused  Quartz.  Ludwig  Holborn  and  F.  Henning 
{Ann.  Physik,  1903,  [iv],  10,  446—448.  Compare  Holborn  and  Day, 
Ann.  Physik,  1901,  4,  104;  Holborn  and  Gruneisen,  ibid.,  6,  136). — 
A  rod  of  fused  quartz,  52  cm,  long  and  2-9  mm.  thick,  was  exposed  to 
temperatures  up  to  1000°  and  the  change  in  length  determined.  It 
is  found  that  the  mean  increase  of  unit  length  for  a  rise  of  1°  is 
0-00000054  (compare  Le  Chatelier,  Abstr.,  1900,  ii,  539  ;  Callendar, 
C'hem.  News,  1901,  83,  151).  The  expansion  is  regular  between 
0°  and  1000°.  J.  C.  P. 

The  Phenomena  of  Adhesion  and  of  Solution  [in  connection 
•with  the  precipitation  of]  Magnesium  and  Manganous  Hydr- 
oxides and  Barium  Sulphate.  Harrison  Eastman  Patten  {J.  Amer. 
Chem.  Soc,  1903,  25,  186 — 198). — When  potassium  hydroxide  solu- 
tion is  added  to  a  solution  of  magnesium  chloride  or  of  a  mixture  of 
the  latter  with  potassium  sulphate,  the  magnesium  hydroxide  precipi- 
tated does  not  carry  down  with  it  either  chlorine  or  sulphur  trioxide. 
Barium  sulphate  does  not  cai-ry  down  either  magnesium  oxide  or 
chloride.  Manganous  hydroxide  carries  down  with  it  sulphur  trioxide 
when  it  is  pi'ecipitated  from  a  solution  of  manganese  chloride  and 
potassium  sulphate.  The  bearing  of  the  author's  observations  on  the 
subject  of  colloidal  solution  is  discussed.  A.  McK. 

New  Osmotic  Membranes  prepared  by  the  Electrolytic 
Process.  Harmon  N.  Morse  {Amer.  Chem.  J.,  1903,  29,  173 — 174, 
Compare  Abstr.,  1901,  ii,  543). — The  investigation  of  a  large  number 
of  electrolytically  deposited  substances  has  shown  that  the  following 
exhibit  considerable  osmotic  activity ;  the  ferrocyanides  of  zinc, 
cadmium,  manganese,  and  uranyl,  the  phosphates  of  copper  and  uranyl, 
and  ferric  and  aluminium  hydroxides.  E.  G. 

Osmotic  Pressure  of  a  Solution  of  Variable  Density. 
Max  Planck  {Zeit.  j)hysikal.  Chem.,  1903,  42,  584 — 590). — Supplemen- 
tary to  a  previous  paper  (Abstr.,  1902,  ii,  597).     The  author  discusses 
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two  definitions  of  osmotic  pressure  and  their  relation  to  each  other. 
Expressions  are  deduced  thermodynamically  connecting  the  osmotic 
pressure  and  the  vapour  pressure  of  a  solution.  J.  C.  P. 

Movements  of  the  Flame  in  the  Explosion  of  Gases. 
Harold  B.  Dixon  [and,  in  part,  J.  Bowek,  L.  Bradshaw,  B.  Dawson, 
Edward  Graham,  K.  H.  Jones,  and  E.  H.  Strange]  [Phil.  Trans.,  Ay 
1903,  200,  315—352). — After  an  historical  introduction,  the  author  dis- 
cusses a  large  mass  of  photographic  evidence  bearing  on  the  above 
subject.  By  rapid  vertical  movement  of  a  sensitive  film  in  front  of  an 
explosion  tube  placed  horizontally,  it  has  been  possible  to  obtain  a 
photographic  record  of  the  propagation  of  an  explosion,  and  the  paper 
contains  about  70  such  records  obtained  under  varying  conditions 
of  explosion.  To  appreciate  the  author's  argument  fully,  reference 
must  be  made  to  the  original,  with  its  photographic  reproductions. 

On  the  developed  film,  the  detonation  wave  appears  as  a  sloping  line 

of  light  ;  if  the  end  of  the  tube  has  been  closed,  there  is  depicted  also 

a  reflected  wave,  visible  even  when  the  tube  has  been  fractured  by 

the    explosion.      The    photographs    demonstrate    the   sharpness    with 

which  the  luminosity  is  set  up,  and  the  uniformity  of  the  detonation 

wave ;  they  show  also  that  the  ignited  gas  remains  luminous  for  some 

,.-,.,  ,  1      mi         i^-    velocity  of  detonation  wave 

time  alter  the  wave  has  passed.     Ihe  ratio — -. 1 

velocity  01  reflexion  wave 

deduced  from  the  slope  of  the  lines  on  the  film,   varies  for  different 

explosive  mixtures  from   1-56 — 2*22.     It   has   been   found  possible  to 

measure  the  rate  of  propagation  of  a  true  sound   wave   in  the  gases 

produced  by  the  detonation  wave,  and  there  is  very  close  agreement 

between  the  velocity  of  these  sound  waves  and  that  of  the  reflexion 

waves  just  referred  to.     This  being  so,  the  temperature  of  the  gas 

where  the  reflexion  wave  was  measured  could  be  calculated  from  the 

known  relation  between  velocity  of  sound  and  temperature.     Thus  the 

velocity  of  the  reflexion  wave  in  an  exploded  mixture  of  cyanogen  and 

oxygen    (equal    volumes)   was  found   to   be   1230  metres  per   second 

Assuming  that  y,  the  ratio  of  the  specific  heats,   is  independent  of 

temperature,  it  follows   that  the  gas  where  the  reflexion  wave  was 

measured  was  at  a  temperature  of  3330°.     If,  however,  the  value  of  y 

has  fallen  to   1-29   (Le  Chatelier),   the  temperature  of  the  gas  was 

3672°. 

Interesting  photographs  were  obtained  showing  that  when  one 
detonation  wave  meets  another  it  gives  rise  to  a  reflected  wave  rather 
less  rapid  than  itself  and  not  so  luminous  ;  further,  this  reflected  wave 
appears  to  have  a  greater  velocity  than  that  obtained  at  a  metal 
surface. 

Many  of  the  photographs  show  that  the  detonation  wave  starts  with 
an  abrupt  spi'ing,  and  that  from  its  starting  point  a  strongly  luminous 
wave  is  thrown  back  through  the  ignited  gases.  This  "retonation 
wave,"  as  the  author  terms  it,  is  often  closely  similar  to  the  detonation 
wave ;  it  attains  its  greatest  rapidity  and  brightness  when  it  is  pro- 
duced at  the  end  of  a  tube,  so  that  the  reflexion  wave  is  superposed. 

As  regards  the  initial  phases  of  an  explosion,  some  of  the  photo- 
graphs show  that  the  initial  flame  has  been  overtaken  by  a  bright  and 
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faster  flunu',  others  that  the  advance  of  the  initial  flame  has  beeti 
checked,  Tliis  is  attributed  to  the  compression  wave  set  up  by  the 
spark  ;  at  the  beginning  of  the  explosion,  the  compression  wave  moves 
in  front  of  the  flame,  and  if  the  firing  point  is  near  the  end  of  the 
tube  the  compression  wave  is  reflected  before  being  overtaken,  and  in 
its  return  checks  the  advancing  flame.  If,  on  the  other  hand,  the 
firing  point  is  in  the  middle  of  the  tube,  the  flame  will  overtake  the 
compression  wave  before  the  latter  is  reflected.  Much  photographic 
evidence  is  brought  forward  in  support  of  this  explanation. 

The  author  argues  against  Le  Chatelier's  view  that  there  is  an 
invisible  wave  moving  in  fi-ont  of  the  visible  wave  and  with  an  equal 
velocity.  '  J,  C.  P. 


Lecture  Experiments  to  Demonstrate  the  Law  of  Mass 
Action.  A.  VON  Dieterich  and  Lothak  Wohler  {Zeit.  anorg.  Chem., 
1903,  34,  194— 197).— If  a  iVyiOOO  solution  of  potassium  hydroxide, 
to  which  phenolphthalein  has  been  added,  be  shaken  with  mercurous 
chloride,  the  red  colour  disappears  on  account  of  neutralisation  and 
the  mixture  becomes  grey  on  account  of  the  formation  of  mercurous 
hydroxide  (HgCl  +  OH' =  HgOH  +  CI').  With  a  iVyiOO  solution  of 
potassium  hydroxide,  mercurous  chloride  becomes  grey,  but  the  red 
colour  produced  by  phenolphthalein  is  not  destroyed  because  the 
chlorine  ions  reach  such  a  concentration  that  the  above  reaction  is 
reversed.  The  addition  of  potassium  chloride  produces  the  same 
effect  on  the  iV/1000  solution  of  potassium  hydroxide.  If  a  few 
drops  of  a  saturated  solution  of  potassium  chloride  be  added  to  the 
dilute  potassium  hydroxide  solution  which  has  been  shaken  with 
mercurous  chloride,  the  red  colour  is  reproduced.  A  mixture  of  equal 
volumes  of  iA'YIOO  potassium  hydroxide  solution  and  saturated  potass- 
ium chloride  solution  has  no  action  on  mercurous  chloride,  which 
remains  perfectly  white. 

If  any  of  these  solutions,  to  which  mercurous  chloride  has  been 
added  without  causing  the  disappearance  of  the  red  colour  of  the 
phenolphthalein,  be  warmed,  the  red  colour  disappears  and  reappears 
on  cooling. 

The  similar  results  obtained  by  Richter  {Chem.  Zeit.,  1902,  26, 
1234)  with  potassium  stearate,  elaidate,  and  oleate  can  easily  be 
explained  by  hydrolysis  and  mass  action.  J.  McC. 


The  Equilibrium  CO2  +  H2  =  CO  +  HgO.  Oscar  Hahn  {Zeit. 
2Jhysikal.  Chem.,  1903,  42,  705 — 708). — Mixtures  containing  different 
proportions  of  the  reacting  gases  were  passed  through  vessels  provided 
with  capillary  entry  and  exit  channels  and  containing  platinum  in  a 
finely  divided  form  or  as  thin  foil.  In  each  experiment,  the  rate  at 
which  the  gas  was  passed  was  diminished  until  an  alteration  in  the  rate 
was  without  effect  on  the  composition  of  the  system.  The  equilibrium 
at  1000°  has  been  reached  from  both  sides.  For  the  equilibrium 
constant,  K=  [C0][H20]/[C02][H.2],  the  following  values  have  been 
obtained : 
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e  a. 

786  

886  

A'. 

...  0-81 

...  1-19 

...  1-54 

....  1-68 

f  a. 

1086  

1205  

A'. 
....   1-95 
....  2-10 

986  

1005  

1405  

.  ..  2-49 

Using  van't  Hoff's  equation,  d{\.o^^K)jdT=  -  qj RT"^,  and  taking 
9= -10232  +  0-1685r+00010ir2,  for  which  latter  formula  the 
experimental  data  of  Berthelot  and  of  Mallard  and  Le  Chatelier 
have  been  employed,  the  author  finds  values  for  K  in  good  agreement 
with  experiment,  the  integration  constant  having  been  deduced  from 
the  value  of  K  at  986'^.  There  are  deviations  between  the  calculated 
and  experimental  values  at  the  two  highest  temperatures,  possibly 
owing  to  dissociiition  of  carbon  dioxide  and  water  vapour,  or  to 
di.-splacement  of  the  equilibrium  during  cooling.  J.  C.  P. 

Compensation  Method  of  Determining  the  Rate  of  Oxidation 
of  Hydrogen  Iodide.  James  M.  Bell  {J.  Physical  Chem.,  1903,  vii, 
61 — 83). — The  method  adopted  by  Harcourt  and  Esson  for  the 
determination  of  the  rate  of  oxidation  of  hydrogen  iodide  by  hydrogen 
peroxide  (this  Journal,  1867,  20,  467)  consisted  in  the  addition  of  suc- 
cessive portions  of  sodium  thiosulpbate  to  the  solution  containing  hydro- 
gen pei'oxide,  hydrogen  iodide,  and  a  little  starch  and  tlie  observa- 
tion of  the  time  elapsing  after  each  addition  before  the  blue  colour 
appears.  Such  a  process  the  author  terms  a  compensation  method, 
and  it  evidently  assumes  the  absence  of  other  reactions  as  the  direct 
oxidation  of  the  thiosulpbate,  or  acceleration  or  retardation  of  the 
reaction  by  its  presence.  Harcourt  and  Esson  assured  themselves  of 
the  absence  of  such  reactions,  but  the  method  has  been  subsequently 
used  without  any  inve.stigations  to  guarantee  its  applicability.  The 
author  has  therefore  investigated  the  reaction  with  various  oxidising 
agents.  "With  hydrogen  peroxide,  the  method  appears  to  be  applicable  ; 
with  chloric  acid,  however,  this  is  not  the  case,  the  thiosulphate  being 
rapidly  oxidised,  but  the  rate  of  oxidation  is  greatly  retarded  by  the 
presence  of  potassium  iodide — an  advantage  when  the  thiosulphate  is 
employed  in  a  compensation  method.  With  chromic  acid,  also,  the 
method  is  inaccurate,  the  presence  of  the  thiosulphate  affecting  the 
rate  of  oxidation.  L.  M.  J, 

Rate  of  Reaction  in  Solutions  containing  Potassium  Iodide, 
Potassium  Chlorate,  and  Hydrochloric  Acid.  \V.  0.  Buav 
{/.  Physical  Chem.,V303,7,  92 — 117). — Experiments  weremade  in  which 
the  concentration  of  the  reactive  substances  varied  within  considerable 
limits,  and  it  is  found  that  the  rate  at  which  iodine  is  liberated  in  the 
above  solutions  is  proportional  to  the  concentration  of  the  chlorate  and 
to  the  square  of  the  concentration  of  the  hydrogen  ion  (between  con- 
centration C  =  5  and  C  =  20)  and  is  a  linear  function  of  the  concen- 
tration of  the  chlorine  ion  and  of  that  of  the  potassium  iodide.     This 

-         -         -t- 
corresponds    with     the    equations:     C10;-f-Cl  + 21f  =  C102H  +  C10H, 

-       -      + 
C103  +  I-J-2H  =  C102H-|-1UII,    followed    by    in.stautanious    oxidation 
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of  hydiiodic  acid  by  these  products.  Tlie  temperature  coefficient  corre- 
sponds with  the  doubh'ng  of  the  rate  every  8  6  degrees.  Ferrous 
sulphate  in  small  quantities  was  found  to  produce  a  very  great  accelera- 
tion. L.  M.  J. 

The  Velocity  of  Transformation  of  Carbon  Monoxide. 
Andreas  Smits  and  Ludwig  K.  Wolff  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  417 — 424). — From  a  study  of  the  catalytic 
action  of  iron,  nickel,  and  cobalt  respectively  on  the  system 
aCO^COg-fC,  Boudouard  (Abstr.,  1901,  ii,  646)  has  found  that  at 
1000°  carbon  dioxide  in  contact  with  carbon  is  almost  entirely  con- 
verted into  carbon  monoxide,  whilst  at  445°  the  reverse  change  takes 
place  almost  completely.  The  authors  have  examined  the  conditions  of 
the  action  below  445°  when  carbon  monoxide  is  in  a  metastable  con- 
dition. The  catalyser  used  was  finely  divided  nickel.  When  the 
nickel  was  prepared  by  reduction  of  the  oxide  at  310°,  its  activity 
varied  in  successive  determinations  owing  to  the  gradual  deposition  of 
carbon  ;  satisfactory  results  were,  however,  obtained  when  the  reduction 
was  conducted  at  445°,  the  metal  being  already  coated  with  carbon. 
Observations  made  at  256°,  310°,  and  340°  by  the  aid  of  the  methods 
of  van't  Hoff  and  of  Noyes  indicated  that  the  action  was  unimole- 
cular.  The  i-eaction  constants,  calculated  from  A'=  IJt  logPol'2Pt  -  Po, 
were  determined  at  256°,  310°,  and  340°,  the  values  being  0-000279, 
000186,  and  000527  respectively.  During  those  measurements, 
the  activity  of  the  catalyser  had  not  diminished.  With  reference  to 
the  mechanism  of  the  action,  the  two  following  hypotheses  are  adduced, 
firstly,  (1)  C02  =  CO-hO  (with  measurable  velocity),  (2)  CO  .-t- 0  =  002 
(with  immeasurable  velocity);  secondly,  (1)  CO -I- Ni  =  C -H  NiO, 
(2)  CO -F  NiO  =  COg -F  Ni.  In  the  latter  case,  the  second  stage  takes 
place  more  quickly  than  the  first,  but  it  need  not  be  assumed  that 
the  velocity  of  one  of  the  stages  is  immeasurable. 

The  catalyser  was  actually  nickel  and  not  the  carbon  with  which 
it  was  mixed.  A.  McK. 

Velocity  of  Action  of  Bromine  on  Ethyl  Alcohol.  Stefan 
BuGARSZKY  (Zeif.  2ihysikal.  Chem.,  1903,  42,  545 — 566). — The  course 
of  this  reaction  has  been  studied  at  0°,  10°,  20°,  and  30°,  and  thus  the 
influence  of  temperature  on  the  constants  k  and  K  (Abstr.,  1902, 
ii,  9)  has  been  determined.  The  ratio  ^r+,o/^r  for  the  range  of  tem- 
perature employed  has  a  value  about  3,  and  the  variation  of  k  with 
temperature  is  found  to  be  adequately  represented  by  the  equation 
logio^'-=0-04753«  -  2-1552.  The  variation  of  K  with  temperature  is 
satisfactorily  given  by  the  linear  equation  A^=  0-00204 -f- 0-0000975!!. 
With  the  help  of  van't  Hoff's  formula,  d(\og,l{)ldT=  -qlRT",  the 
author  has  calculated  q,  the  heat  of  dissociation  of  hydrogen  tribromide 
into  hydrogen  bromide  and  bromine,  and  found  it  =  -  6026  cal.  ; 
actual  determination  gave  q=  -  6035  cal.  J.  C.  P. 

Coupling  of  Chemical  Processes.  I.  N.  Schilow  {Zeit. 
physikal.  Chem.,  1903,  42,  641—689.  Compare  Thiele,  Abstr.,  1893, 
ii,  317  ;  Wagner,  Abstr.,  1899,  ii,  275  ;  Schaer,  Abstr.,  1902,  ii,  603  ; 
Manchot,    this   vol.,  ii,   151,    152). — Coupled    processes  are  those  in 
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which  a  slow  reaction  between  two  substances,  A  and  B,  is  accelerated 
by  a  simultaneous  rapid  action  between  A  and  C,  wliere  C  is  a  tliird 
substance.  A  particular  case  of  this  phenomenon  is  furnished  by  the 
intensifying  ('  Activierung  ')  of  oxygen,  and  this,  as  well  as  the  fresh 
cases  studied  by  the  author,  is  to  be  regarded  as  an  example  of 
'chemical  induction.'  Thus  bromic  acid  in  dilute  aqueous  solution 
oxidises  sulphurous  acid  immediately,  but  has  practically  no  oxidising 
action  on  arsenious  acid  by  itself ;  if,  however,  sulphite  be  added  to  a 
mixture  of  bromic  and  arsenious  acids,  a  part  of  the  arsenious  acid  is 
oxidised  also.  The  reaction  between  biomic  and  sulphurous  acids  is 
the  primai-y  spontaneous  reaction  ;  that  between  bromic  and  arsenious 
acids  is  the  secondary  induced  reaction.  The  substance  taking  part 
in  both  these  reactions  (bromic  acid  in  the  case  mentioned)  is  termed 
the  '  actor  ' ;  the  substance  taking  part  only  in  the  primary  reaction 
(sulphurous  acid)  is  the  '  inductor  ' ;  the  substance  taking  part  only 
in  the  secondary  reaction  is  the  '  acceptor '  (compare  Manchot, 
loc.  cit.).  In  the  investigation  of  the  cases  of  'chemical  induction' 
described  below,  the  author  has  often  had  occasion  to  determine 
the  '  induction  factor,'  by  which  is  to  be  understood  the  ratio 
(quantity  of  acceptor  transformed) :  (quantity  of  inductor  trans- 
formed). 

The  cases  studied  by  the  author  are : 

(1)  Tartaric  acid  (actor)  +  chlorine  (inductor)  +  copper  oxide 
(acceptor).  Fehling's  solution,  when  treated  with  small  quantities  of 
chlorine  (or  hypochlorite),  deposits  cuprous  oxide.  The  induction 
factor,  obtained  by  compai'ing  the  quantity  of  cuprous  oxide  formed 
with  the  quantity  of  hypochlorite  used,  is  found  to  diminish  as  the 
concentration  of  the  hypochlorite  increases.  Hydrogen  peroxide  and 
ozone  have  been  found  to  behave  in  the  same  way  as  chlorine  or  hypo- 
chlorite. The  explanation  of  the  phenomenon  probably  lies  in  the 
ability  of  the  hydroxy-acids  to  give  oxidation  products  which  are 
strong  reducing  agents. 

(2)  Ammonia  (actor)  +  hypochlorite  or  hypobi'omite  (inductor) 
+  permanganate  (acceptor).  Ammonia  and  permanganate  react 
slowly,  but  when  the  reaction  between  ammonia  and  hypochlorite 
takes  place  in  presence  of  permanganate,  the  volume  of  gas  liberated 
is  smaller  than  it  would  otherwise  be  ;  at  the  same  time,  considerable 
quantities  of  nitrons  acid  have  been  fox'med,  and  this  is  the  measure 
of  the  action  between  ammonia  and  permanganate  induced  by  the 
primary  action  between  ammonia  and  hypochlorite.  The  induction 
factor  diminishes  as  the  concentration  of  hypochlorite  (relatively  to 
permanganate)  increases.  Silver  oxide  may  take  the  place  of  perman- 
gauate  as  acceptor,  in  which  case  metallic  silver  is  precipitated 
(compare  Thiele,  loc.  cit).  Further,  it  has  been  found  that  hypo- 
chlorite imparts  strong  reducing  properties,  not  only  to  ammonia,  but 
also  to  carbamide,  and  Luther  has  observed  that  anodic  reduction  of 
permanganate  by  ammonia  takes  place  only  in  presence  of  CI'  ions. 
The  active  substance  which  couples  the  primary  and  induced  reactions 
in  tlie  above  case  is  probably  a  labile  complex  formed  from  the  actor 
and  the  inductor, 

(3)   ChroUiic   acid  (actor)    +    arsenious   at  id   (inductoi)    -f-    tartaric 
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acid  (acceptor).  As  the  concentration  of  the  tartaric  acid  (relatively 
to  the  arsenioiis  acid)  increases,  the  induction  factor  increases  also. 
Other  acids,  such  as  malic,  lactic,  mandelic,  and  citric  acids,  may  take 
the  place  of  tartaric  acid  as  acceptor.  It  is  probable  that  a  stable 
complex  (analogous  to  tartar  emetic)  is  formed  between  the  arsenious 
and  the  oxy-acids. 

A  variation  of  the  above  is  obtained  by  taking  sulphurous  acid  as 
inductor  in  place  of  arsenious  acid,  but  the  reaction  is  irregular. 
Reference  is  made  to  the  analogous  case  in  which  the  oxidation  of 
hydroxy-acids  by  permanganate  is  accelerated  by  the  presence  of 
reducing  agents  such  as  sulphurous  acid,  arsenious  acid,  stannous 
chloride,  and  ferrous  salts. 

(4)  Bromic  acid  (actor)  +  hydrogen  bromide  (inductor)  +  arsen- 
ious acid  (acceptor).  The  reaction  between  potassium  bromate  and 
arsenious  acid  is  started  by  a  very  small  quantity  of  Br'  ions  or  by  a 
considerable  quantity  of  H*  ions ;  once  the  reaction  has  started,  it 
pi'oceeds  until  all  the  arsenious  acid  has  been  oxidised,  showing  the 
phenomenon  of  initial  acceleration  ;  that  is,  if  the  quantity  of  oxidised 
arsenious  acid  be  plotted  against  the  time,  the  resulting  curve  is  at 
first  convex  to  the  time  axis,  and  then  concave,  there  being  a  point 
of  inflexion.  This  is  probably  due  to  the  fact  that  the  concentration 
of  Br'  ions  increases  during  the  reaction,  and  it  is  found  that  the 
course  of  the  oxidation  is  in  accordance  with  the  equation  dxjdt  = 
IC(B  +  x){A  -  x),  where  A  and  B  are  the  initial  concentrations  of 
bromic  and  hydrobromic  acids  respectively,  and  x  corresponds  with 
the  reduced  bromic  acid.  This  formula  is  based  on  the  following 
assumptions  :  (a)  that  the  reaction  is  of  the  second  order,  thus : 
HBrOo  +  HBr  =  HBrO  +  HBrOo  (compare  Judson  and  Walker,  Trans., 
1898,  73,  410) ;  (6)  that  the  oxidation  of  arsenious  acid  by  the  system 
HBrO  +  HBrOgis  instantaneous,  and  accordingly  exerts  no  influence 
on  the  velocity  equation  ;  (c)  that  the  reaction  between  bromic  and 
arsenious  acids  is  extremely  slow.  These  views  are  supported  by  the 
fact  that  alteration  in  the  concentration  of  the  arsenious  acid  has 
practically  no  effect  on  the  velocity  constant ;  further,  the  position  of 
the  inflexion  point  can  be  satisfactorily  predicted  from  the  formula. 
The  whole  reaction  is  thus  a  case  of  "self-induction,"  inasmuch  as 
the  inductor  is  formed  in  the  course  of  the  reaction. 

(5)  Bromic  acid  (actor)  +  sulphurous  acid  (inductor)  +  arsenious 
acid  (acceptor).  In  the  reaction  involving  these  three  substances, 
two  sharply  marked  stages  may  be  detected;  (i)  the  first  10 — 15 
minutes  necessary  for  the  complete  oxidation  of  the  sulphurous 
acid ;  during  this  time,  the  concentration  of  the  arsenious  acids 
rapidly  diminishes,  although  bromic  and  arsenious  acids  alone  are 
practically  unaffected  by  each  other  ;  (ii)  the  subsequent  period,  dur- 
ing which  the  arsenious  acid  is  oxidised  more  slowly,  in  virtue  of  the 
reaction  (described  above)  between  the  bromic  acid  and  the  hydro- 
bromic acid  produced  in  the  first  stage.  The  oxidation  in  the  first 
stage  is  a  case  of  chemical  induction,  and  the  induction  factor  depends 
chiefly  on  the  relative  concentrations  of  the  arsenious  and  sulphurous 
acids,  increasing  with  the  ratio  CasoO:,/CsOo.  Formaldehyde  may  take 
the  place  of  sulphurous   acid   as  inductor,  but   the   reaction    between 
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bromic  acitl  auil  formaldehyde  is  slow,  aud  the  two  stages  referred  to 
above  are  not  so  sharply  divided  ;  they  ai-e  very  marked,  however, 
when  ferrous  oxide  acts  as  inductor.  The  active  substance  in  this 
reaction  is  probably  a  labile  oxidation  product  of  the  actor  or 
inductor. 

(6)  Arsenious  acid  (actor)  +  chromic  acid  (inductor)  +  bromic 
acid  (acceptor).  "When  the  amount  of  oxidised  arsenious  acid  is 
plotted  against  the  time,  there  are  two  distinct  branches  of  the  curve ; 
the  first  is  very  steep,  corresponding  with  the  period  of  real  induction  ; 
the  second  is  neaidy  a  straight  line,  slightly  inclined  to  the  time  axis, 
and  representing  the  oxidation  of  arsenious  acid  under  the  influence 
of  bromic  and  hydrobromic  acids  (see  above).  The  induction  factor 
remains  practically  constant  in  spite  of  wide  variations  in  the  con- 
ditions. J.  0.  P. 

Dissociation  of  Salts  of  Heavy  Metals.  I.  Mercury-Nitrogen 
Salts.  IIeinricii  Ley  and  Konrad  Schakfer  {Zeit.  pliysikal.  Cliem., 
1903,  42,  690 — 704). — The  greater  part  of  this  paper  has  been 
already  abstracted  (Abstr.,  1902,  ii,  357). 

The  reaction  between  mercuric  chloride  and  succinimide  is  revers- 
ible, and  may  be  represented  by  the  equation  :  HgCl.,  +  HNIC^H^Og  ^^ 
Cl-Hg-N:C4H^02  +  H*  +  Cr,  and  if  this  is  so,  then  k  =  x^lv{\  -  x){n  -  x), 
where  n  is  the  number  of  molecules  of  succinimide  acting  on  1  mole- 
cule of  sublimate,  and  x  is  the  extent  to  which  the  sublimate  has  been 
decomposed.  Since  the  hydrogen  chloride  is  the  only  constituent  of 
the  system  that  is  a  conductor,  x  may  be  determined  from  the  con- 
ductivity. The  values  thus  arrived  at  for  k  are  satisfactorily  constant. 

The  author's  general  conclusion  that  the  mercury-imide  compounds 
are  more  stable  than  the  mercury-amide  compounds  is  in  agreement 
with  Kieseritzky's  results  (Abstr.,  1899,  ii,  395).  J.  G.  P. 

Maxima  and  Minima  of  the  Decomposition  Curves  for 
Hydrated  Mixed  Crystals.  Pi.einhard  Hollmann  {Zeii.  physikal. 
Chem.,  1903,  42,  597 — 600). — A  revised  discussion  of  some  points 
raised  in  a  previous  paper  (Abstr.,  1903,  ii,  446).  J.  C.  P. 

A  Periodic  Contact  Catalysis.  Georg  Bredig  and  J.  Wein- 
MAYK  (Zeit.  2)h)/sikaL  Chem.,  1903,42,  601 — 611). — The  rate  of  decom- 
position of  hydrogen  peroxide  in  contact  with  a  mercury  sui-face  is 
periodic,  and  alternately  rises  and  falls  during  the  progress  of  the 
decomposition.  The  periodicity  is  indeed  evident  without  special 
quantitative  examination  ;  if  10  c.c.  of  a  10 — 11  per  cent,  solution  of 
pure  hydrogen  peroxide  are  poured  on  the  top  of  a  few  c.c.  of  mercury 
in  a  carefully  cleaned  test-tube,  the  mercury  becomes  covered  with  a 
bright  reflecting  film  of  a  bronze-like  colour  ;  as  the  catalysis  of  the 
hydrogen  peroxide  begins,  this  bright  surface  is  obscured  by  the 
ascending  gas  bubbles,  but  from  time  to  time  it  is  again  visible  as  the 
current  of  gas  bubbles  slackens  for  a  wliile  ;  this  rhythmic  process  may 
goon  for  half  an  hour  or  an  hour.  The  number  of 'chemical  vibra- 
tions' per  minute  varies  considerably  according  to  the  conditions,  aud 
in  such  a  case  as  the  foregoing  lies  between  1  and  20  ;  the  number  is 
increa.sed  by  rise  of  temperature.     The  periodic  character  of  the  cata- 
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lysis  is  altogether  hidden  by  the  addition  of  certain  substances  (acids, 
alkalis,  sodium  sulphate  and  carbonate,  potassium  nitrate,  chlorate, 
chloride,  and  bromide),  some  of  which  retard,  whilst  the  others  pro- 
mote, the  decomposition. 

It  has  further  been  observed  that  the  oscillations  in  the  rate  of 
chemical  decomposition  are  accompanied  by  oscillations  in  the  potential 
difference  at  the  electrode  HgOg  I  Hg.     Thus  the  cell 


Hg  I  HgCl,A71KCl 


H2O2 


10  per  cent,  solution 


Hf 


iV/lOKNO.^ 
in  syphon  tube 

had  an  E.M.F.  of  0-254  volt  when  the  hydrogen  peroxide  electrode 
was  active,  and  0322  volt  when  it  was  inactive  (compare  Brauer's 
experiments  with  chromium,  Abstr.,  1901,  ii,  635).  In  the  above 
combination,  the  calomel  electrode  is  the  anode. 

As  might  be  expected  from  these  electrical  results,  there  is  also  a 
connection  between  the  rate  of  catalysis  and  the  surface  tension  of 
the  mei'cury.  Thus  the  mercury  surface  is  flattened  when  the  period 
of  inactivity  begins,  whilst  the  curvature  is  apparently  increased  when 
the  period  of  activity  begins. 

Further,  it  is  possible  by  a  slight  mechanical  shock  to  introduce  a 
short  period  of  inactivity,  with  the  simultaneous  appearance  of  the 
bronze-like  surface.  Nernst  has  shown  that  the  potential  at  polai-is- 
able  electrodes  is  especially  sensitive  to  mechanical  shock,  and  thus  it 
seems  from  the  foregoing  observation  that  for  the  introduction  of  the 
inactive  period,  the  polarisability  of  the  catalytic  mercury  surface  is  of 
fundamental  consequence. 

In  order  that  the  '  chemical  vibrations  '  may  be  well  defined,  it  is 
necessary  that  the  bronze-like  reflecting  film  be  formed  on  the  mercury 
uniformly  and  simultaneously.  It  is  possible  that  the  film  is  period- 
ically formed  and  broken  in  presence  of  hydrogen  peroxide  and  mercury, 
but  whether  the  film  breaks  just  at  the  moment  of  initial  activity 
could  not  be  definitely  decided.  Periodic  catalysis  seems  to  take  place 
only  in  the  presence  of  the  film,  which  probably  consists  of  mercuric 
oxide  ;  it  is  shown  that  ordinaiy  yellow  mercuric  oxide  is  reduced  by 
a  10  per  cent,  hydrogen  peroxide  solution  with  evolution  of  oxygen. 

J.  C.  P. 

Discoverer  of  Discontinuities  in  Solubility  Curves.  Wilhelm 
Meyeuiioffer  {Zeit.  jihysikal.  Chem.,  1903,  42,  501 — 502). — In  refer- 
ence to  a  discussion  in  Ostwald's  Lehrbuch  of  the  discovery  of  discon- 
tinuities in  solubility  curves  and  of  the  interpretation  of  these  discon- 
tinuities relatively  to  the  solution  and  the  solid  substance  present,  the 
author  points  out  that  as  early  as  1840  Kopp  stated  clearly  that  each 
substance  must  have  its  own  solubility  curve  :  he  admits,  however, 
that  Kopp  assumed  a  change  to  take  place  also  in  the  solution  at  the 
point  of  section  of  the  two  solubility  curves.  J.  C.  P. 

Theory  of  Solubility  Curves.  Wilhelm  Ostwald  {Zeit.  physikal. 
Chem.,  1903,  42,  503— 504).— In  reply  to  Meyerhofier  (preceding 
abstract),  the  author  emphasises  the  advance  made  in  recent  years  to 
the  view  that  where   two  solubility  curves  cut  each   other  tlie  solid 
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substance  (' BodenkJirper ')  alone  undergoes  sudden  change.  It  is 
further  pointed  out  that  Gay-Lussac,  not  Kopp,  was  the  discoverer  of 
these  discontinuities  in  solubility  curves.  J.  C.  P. 

Position  of  Uranium  in  the  Periodic  System.  William 
CEcHSNER  DE  CoNiNCK  (C/ietu.  Ccntr.,  1903,  i,  375  ;  from  Jiev.  gen.  Chim. 
pure  et  appl.,  5,  377 — 379). — The  metallic  character  of  uranium  estab- 
lished by  Peligot,  Zimmerman,  and  Moissan,  and  its  analogies  to  tung- 
sten and  molybdenum,  justify  its  position  in  the  periodic  system  in 
proximity  to  iron  and  the  metals  of  the  iron  group.  E.  W.  W. 

Saponin  Froth.  Jan  von  Zawidzki  {Zeii.  physikal.  Chem,,  1903, 
42,012—616.  Compare  Abstr.,  1900,  ii,  713).— When  an  aqueous 
solution  of  saponin  is  made  to  froth,  the  concentration  of  the  saponin 
is  greater  in  the  froth  than  in  the  body  of  the  solution.  This  has  been 
shown  by  determining  the  index  of  refraction,  which  increases  pro- 
portionally to  the  amount  of  saponin  present  in  the  solutions. 

J.  C.  P. 

Manometer  with  Zero-adjustment.  Alfred  Wohl  {Ber.,  1903, 
36,  674 — 676). — The  manometer  is  fitted  with  a  pointer  to  which  the 
mercury  level  is  adjusted,  and  a  vernier  device  similar  to  that  of  a 
barometer  is  provided  for  accurate  reading.  T.  M.  L. 


Inorganic  Chemistry. 


Hydrogen  Peroxide.  K.  Bornemann  {Zeit.  anorg.  Chem.,  1903, 
34^  1 — 42). —  An  historical  account  of  the  views  which  have  been  held  as 
to  the  constitution  and  mode  of  formation  of  hydrogen  peroxide  is  given. 
The  method  of  Glaser  (Abstr.,  1899,  ii,  78)  and  Bose  (Abstr.,  1899, 
ii,  348)  of  determining  changes  of  direction  of  the  decomposition 
tension  curve  has  been  applied  to  Njo  sulphuric  acid  in  the  hope  of 
finding  the  conditions  of  the  formation  of  hydi-ogen  peroxide.  The 
changes  in  direction  of  tlie  curves  were  not  sufliciently  marked  to 
permit  definite  conclusions  to  be  drawn  from  them. 

Electrolysis  of  the  same  electrolyte  was  carried  out  at  a  constant 
potential,  the  electrodes  being  so  arranged  that  they  could  be  polarised. 
The  anode  was  a  platinised  platinum  plate,  and  as  cathode  a  polished 
platinum  plate  was  used  ;  when  a  low  potential  was  employed,  the 
cathode  was  constructed  of  platinum  wire  gauze.  The  amount  of 
hydrogen  peroxide  formed  was  determined  by  titration  with  potassium 
permanganate  and  the  current  was  measured  by  an  iodine  voltameter 
(the  quantity  of  iodine  liberated  being  titrated  with  sodium  thio- 
sulphate).  Tlie  advantage  gained  by  this  is  that  the  two  solutions 
used  in  the  titrations  can  bo  titrated  against  each  other  and  from  the 
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results  the  percentage  current-yield  of  hydrogen  peroxide  can  be 
easily  calculated.  Experiments  were  made  with  potentials  varying 
from  0  to  0'77  volt.  In  no  case  was  hydrogen  peroxide  found  at  the 
anode,  but  at  the  cathode  hydrogen  peroxide  could  always  be  detected. 
If  the  cathode  be  strongly  heated  so  as  to  charge  it  with  oxygen 
before  use,  a  high  current  strength  is  obtained,  but  relatively  little 
hydrogen  peroxide  is  produced.  If  the  platinum  be  prepared  by 
cathodic  polarisation,  a  quantitative  current-yield  of  hydrogen  peroxide 
can  be  obtained.  The  explanation  offered  for  this  is  that  a  platinum 
electrode  charged  with  oxygen  exerts  a  greater  catalytic  influence 
on  the  decomposition  of  the .  hydrogen  peroxide  than  an  electrode 
free  from  oxygen.  Between  the  potentials  0'77  and  1*08  volt 
(Wilsmore's  oxygen  potential),  hydrogen  peroxide  is  also  formed,  but  its 
concentration  diminishes  as  the  potential  I'ises,  Hydrogen  peroxide 
appears  always  to  be  formed  when  hydrogen,  in  contact  with  water 
and  oxygen  at  atmospheric  pressure,  is  present  in  such  concentration 
that  the  equilibrium  pressure  is  exceeded. 

Platinised  platinum  was  left  in  contact  with  water,  iVyiO  sulphuric 
acid,  and  iV/lO  sodium  hydroxide  for  about  3  months  and  with  the 
same  solutions  to  which  hydrogen  peroxide  had  been  added.  In  those 
cases  where  no  hydrogen  peroxide  was  added,  its  presence  could  not 
be  detected  with  titanic  acid,  but  by  means  of  zinc  iodide  the  presence 
of  an  oxidising  substance  was  proved  ;  where  hydrogen  peroxide  had 
been  added,  it  was  completely  destroyed. 

In  the  catalysis  of  a  mixture  of  hydrogen  and  oxygen  by  platinum, 
hydrogen  peroxide  is  produced  provided  that  the  products  of  reaction 
are  quickly  removed  from  contact  with  the  catalyser.  But  in  an 
explosive  mixture  of  these  gases  the  equilibrium  concentration  of 
hydrogen  peroxide  lies  outside  the  limit  of  its  detection. 

In  the  theoretical  discussion,  the  author  considers  the  equilibrium 
relationships  between  hydrogen  peroxide,  hydrogen,  and  oxygen  on 
the  one  hand,  and  between  HgO.,,  H^O,  and  W2  on  the  other.  In 
agreement  with  the  results  obtained  by  Haber  (Abstr.,  1902,  ii,  192) 
and  by  Luther  (Abstr,,  1901,  ii,  301),  it  is  proved  that  hydrogen 
peroxide  must  have  two  characteristic  potentials  at  0'8  volt  and  at  1*4 
volts.  The  former  of  these  is  obtained  at  an  electrode  charged  with 
hydrogen  peroxide  and  hydrogen,  the  latter  when  the  electrode  is 
charged  with  hydrogen  peroxide  and  oxygen.  The  equilibrium  re- 
lationships, however,  are  not  sufficient  to  explain  the  chemical  and 
electrochemical  behaviour  of  hydrogen  peroxide  ;  velocity  phenomena 
must  also  be  considered,  and  by  means  of  these  an  explanation  is 
offered  why  no  anodic  formation  of  hydrogen  peroxide  is  possible. 

J.  McC. 

Catalysis  of  Hydrogen  Peroxide  by  Iodine  Ions.  Georg 
Bredig  and  J.  H.  Walton,  jun.  {Zeit.  Elektrochem.,  1903,  9,  114 — 119). 
— The  velocity  of  decomposition  of  hydrogen  peroxide  in  presence  of 
an  iodide  is  proportional  to  its  concentration  and  to  that  of  the 
iodine  ions.  The  latter  was  found  true  for  solutions  of  sodium  and 
potassium  iodide,  cadmium  iodide,  of  iodine  and  potassium  iodide,  and 
of  potassium  mercuric  iodide. 
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The  presence  of  free  alkali  diminishes  the  rate  of  decomposition. 
Potassium  iodate  has  no  effect  on  it  and  it  is  not  itself  reduced  ;  potass- 
ium periodate  is  reduced  at  once  to  iodate.  The  alkaline  reaction  of 
a  solution  of  potassium  iodide  and  hydrogen  peroxide  points  to  the 
formation  of  hypoiodite.  It  can  be  formed,  however,  only  in  very 
minute  quantities,  because  the  conductivity  of  a  solution  of  potassium 
iodide  is  almost  unchanged  when  hydrogen  peroxide  is  added  to  it. 
The  decomposition  of  hydrogen  peroxide  is  therefore  probably  due 
to  the  following  reactions;  H.Po  +  I' =  HgO  + 10'  and  H^O^  +  IO'^ 
HoO  +  Oo  +  r.  The  second  reaction  takes  place  instantaneously,  so 
that  it  is  only  the  velocity  of  the  first  which  is  measured.  T.  E, 

A  Probable  Cause  of  the  Different  Colours  of  Iodine  Solutions. 
AuTiiUR  Lachman  {J.  Amer.  Chem.  Soc,  1903,25,  50 — 55). — Kriissand 
Thiele  (Abstr.,  189-i,  ii,  1:45)  have  attempted  to  discover  some  relation- 
ship between  the  colour  of  iodine  solutions  and  the  chemical  nature  of 
the  solvent.  By  molecular  weight  determinations  of  dilute  solutions, 
they  concluded  that  the  iodine  molecule  consisted  of  two  atoms  ;  con- 
centrated solutions,  on  the  other  hand,  gave  high  molecular  weights, 
although  the  association  thus  indicated  was  not  accompanied  by  any 
colour  change. 

The  author  finds  that  a  simple  connection  exists  between  the  colour 
of  iodine  solutions  and  the  chemical  behaviour  of  the  solvent,  a  con- 
nection which  had  not  previously  been  noted  because  the  solvents  were 
not  of  sufiicient  purity.  When  pure  solvents  are  employed,  the 
colour  of  their  iodine  solutions  is  either  violet  or  brown.  Violet  solu- 
tions result  with  hydrocarbons,  halogen  compounds  (not  iodides),  nitro- 
compounds, and  carbon  disulphide,  whilst  brown  solutions  are  formed 
from  iodides,  alcohols,  ethers,  ketones,  acids,  and  esters,  nitriles,  nitrilo- 
bases,  and  various  sulphur  compounds.  The  I'ecent  woi'k  of  Baeyer 
and  Villiger  on  the  basic  properties  of  oxygen  leads  the  author  to 
assume  that  additive  compounds  (solvent-molecule  -f  I.,)  are  formed  in 
all  brown  iodine  solutions.  The  violet  solutions  are  supposed  to  con- 
tain simple  iodine  molecules.  Brown  solutions  tend  to  become  violet 
when  heated  and  violet  solutions  brown  when  sufficiently  cooled. 

A.  I^rcK. 

Combustion  in  Gaseous  Mixtures  other  than  Air.  Louis 
Pelet  and  P.  JoMiNi  (Bull.  Soc.  chini.,  1903,  iii,  29,  197 — 201. 
Compare  this  vol.,  ii,  130). — When  an  organic  substance  is  burnt  in  a 
determinate  volume  of  a  gas  mixture  containing  oxygen,  the  flame  is  not 
extinguished,  even  in  presence  of  75  per  cent,  of  carbon  dioxide  in  the 
gaseous  products  of  combustion,  so  long  as  the  latter  contain  a  certain 
minimum  proportion  of  oxygen ;  this  pi-oportion  depends  on  the 
natui-e  of  the  combustible,  and  for  each  substance  it  varies  within 
narrow  limits  with  the  conditions  of  the  experiment,  thus  for  alcohol 
tlie  minimum  varies  from  12  to  15-3  and  for  coal  gas  from  10-7  to 
12-5  per  cent.  It  was  observed  that  in  burning  substances  containing 
botli  carbon  and  iiydrogen  tiie  combiistion  of  the  former,  but  not  that 
of  the  latter,  was  occasionally  inhibited  by  tlie  presence  of  the  carbon 
dioxide.  * 
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The  experimental  results  from  which  tliese  conclusions  were  drawn 
are  tabulated  in  the  original.  T.  A.  H. 

Amorphous  Sulphur.  I.  Influence  of  Amorphous  Sulphur 
on  the  Freezing  Point  of  Liquid  Sulphur.  Alexander  Smith 
and  Willis  B.  Holmes  {Zeit.  physikal.  Chem.,  1903,  42,  469—480).— 
Details  are  given  of  work  already  published  in  outline  (see  this  vol., 
ii,  139).  It  is  shown  that  mixtures  of  soluble  sulphur  and  amorphous 
sulphur  (up  to  5  per  cent.)  may  be  analysed  by  extraction  with  carbon 
disulphide  ;  the  allowance  to  be  made  for  the  slight  solubility  of  the 
amorphous  form  in  this  solvent  has  been  detex-mined  by  the  authors 
for  mixtures  of  different  composition.  The  foregoing  method  has 
been  used  to  analyse  mixtures  of  soluble  and  amorphous  sulphur  after 
determination  of  the  freezing  point,  and  it  is  shown  that  there  is  no 
appreciable  displacement  of  the  equilibrium  between  the  two  forms 
during  either  the  determination  of  the  freezing  point  or  the  subsequent 
cooling. 

As  previously  indicated,  the  relationship  between  the  freezing  point 
of  sulphur  and  the  amount  of  the  amorphous  form  present  is  a  linear 
one,  and  the  straight  line  in  question,  if  produced,  cuts  the  temperature 
axis  at  119'25",  which  is  therefore  the  freezing  point  of  pure  mono- 
clinic  sulphur.  This  has  been  confirmed  by  the  observation  that  two 
samples,  consisting  practically  of  pure  soluble  sulphur,  solidified  at 
119-165°  and  119-17°  respectively.  J.  C.  P. 

Preparation  of  Hydrogen  Sulphide  in  the  Dry  Way.  E. 
PROTHiiiRE  (Chem.  Gentr.,  1903,  i,  492  ;  from  L' Union  pharmac,  1902, 
No.  12). — Hydrogen  sulphide  may  bo  pi-epared  by  heating  a  mixture 
of  30  grams  of  vaselin  with  70  of  sulphur ;  from  such  a  mixture, 
48"  18  litres  of  gas  may  be  obtained.  E.  W.  W. 

Compounds  of  Sulphur  Dioxide  with  Salts,  Paul  Walden 
and  M.  Centnerszwer  {Zeit.  physikal.  Chem.,  1903,  42,  432 — 468. 
Compare  Abstr.,  1902,  ii,  245). — The  evidence  in  favour  of  the  ex- 
istence of  these  compounds  is  discussed  (compare  Pechard,  Abstr., 
1900,  ii,  398;  Berg,  Abstr.,  1900,  ii,  535;  Volhard,  Abstr.,  1900, 
ii,  650  ;  Fox,  Abstr.,  1902,  ii,  645). 

When  small  quantities  of  the  dry  salts,  potassium,  sodium,  ammon- 
ium, tetramethylammonium,  and  trimethylsulphonium  iodides,  ammon- 
ium, sodium,  and  potassium  thiocyanates,  were  placed  in  flasks  and 
submitted  to  a  current  of  sulphur  dioxide,  the  only  two  that  showed 
any  marked  change  of  appearance  or  increase  of  weight  wei'e  tri- 
methylsvxlphonium  iodide  and  potassium  thiocyanate,  probably  because 
the  compounds  formed  are,  in  most  cases,  unstable  at  the  ordinary 
temperature. 

For  experiments  at  lower  temperatures,  potassium  iodide  was  chosen, 
and  it  was  observed  that  from  a  20  per  cent,  solution  of  potassium 
iodide  in  sulphur  dioxide,  which  was  liquid  at  the  ordinary  temperature, 
well-formed  red  crystals  separated  on  cooling  in  a  mixture  of  suow  and 
salt ;  some  of  these  crystals  were  freed  from  mother  liquor  as  far  as 
possible  at  a  low  temperature  and  analysed  by  expulsion  of  the 
sulphur  dioxide ;    the  analyses  pointed   to  the  formula  KI,4S0.^  for 


INORGANIC   CHEMISTRY.  285 

these  crystals.  The  proof  of  the  existence  of  such  a  compound  was 
completed  by  a  study  of  the  freezing  point  curve  for  mixtures  of 
potassium  iodide  and  sulphur  dioxide.  Sulphur  dioxide  freezes  at 
-  7'2-7~^,  and  the  addition  of  0-34  molecular  per  cent,  of  the  iodide 
lowers  the  freezing  point  slightly  to  a  eutectic  point.  From  solutions 
containing  from  O'S-t  to  about  8  molecular  per  cent,  of  potassium  iodide, 
a  yellow,  crystalline  powder  separates  on  cooling,  and  the  freezing  point 
curve  shows  a  maximum  at  about  -  23'4°,  corresponding  with  this 
substance.  This  maximum  is  followed  by  a  second  eutectic  point,  and 
then  a  further  rise  in  the  curve,  during  which  rei  crystals  are  de- 
posited on  cooling.  This  branch  of  the  curve  ends  at  the  point 
corresponding  with  the  compound  KI,4S0o,  which  has  the  freezing 
point  +0'26'^.  Analysis  pointed  to  the  above-mentioned  yellow  crys- 
tals having  the  formula  KI,14S0o. 

An  unsuccessful  attempt  was  made  to  establish  the  existence  of  the 
compound  KI,SOo,  by  measurement  of  vapour  pressure. 

As  described  before  (loc.  cit.),  some  sulphur  dioxide  salt  solutions 
deposit  .'jolid  on  heating  to  a  point  below  the  critical  temperature.  A 
solution  of  potassium  iodide  of  medium  concentration  separates  into 
two  layers  on  heating,  and,  on  further  heating,  well-formed,  yellow 
crystals  are  deposited,  and  one  of  the  liquid  phases  disappears  ;  on 
cooling,  the  corresponding  reverse  changes  are  observed.  From  the 
phase  rule,  it  follows  that  the  temperature  at  which  the  solid  phase  is 
in  equilibrium  with  the  two  liquid  phases  must  be  independent  of  the 
concentration ;  this  temperature  is  88'1°.  Dilute  and  concentrated 
solutions  of  potassium  iodide  deposit  solid  on  heating  without  the 
intermediate  formation  of  two  liquid  phases. 

Comparison  of  the  freezing  points  of  aqueous  solutions  containing 
both  sulphur  dioxide  and  potassium  iodide  (or  thiocyanate)  with  those 
of  solutions  of  sulphur  dioxide  and  potassium  iodide  (or  thiocyanate) 
separately  shows  that  there  are  pi'obably  compounds  formed  which, 
however,  are  dissociated  to  a  large  extent.  Further,  in  agreement 
with  Fox's  results  (loc.  cit.),  sulphur  dioxide  is  more  soluble  in  aqueous 
solutions  of  potassium  chloride,  bromide,  iodide,  and  thiocyanate, 
rubidium  and  tetramethylammonium  iodides,  and  resorcinol  than  in  pure 
water  ;  in  sodium  chloride  solutions,  sulphur  dioxide  is  less  soluble. 

Sulphur  dioxide  is  compared  with  the  two  well-known  ionising 
solvents,  water  and  ammonia,  in  its  tendency  to  form  complexes. 
The  existence  of  these  complexes,  however,  in  sulphur  dioxide  solu- 
tions will  not  account  for  the  deviations  from  the  requirements  of  the 
osmotic  theory  exhibited  by  these  solutions.  J.  C.  P. 

Hyposulphurous  Acid.  Julius  Meyer  (Zeit.  anorg.  Cheia.,  1903, 
34,43 — Gl). — An  attempt  to  prepare  sodium  hyposulphite  by  electro- 
lysis of  sodium  hydrogen  sulphite  failed.  The  hyposulphite  is  actually 
formed  lr»ecause  the  liquid  actpiires  the  characteristic  reducing  proper- 
ties of  sodium  hyposulphite,  but  the  concentration  cannot  besulKciently 
increased  to  allow  of  i.solation  of  the  salt. 

The  salt  used  in  the  investigation  was  crystallised  from  water  by 
saturating  at  25 — 30"'  in  an  atmosphere  of  carbon  dioxide  and  then 
separating  the  solid   by  cooling  in  a  freezing  nii.xture.      Dcnithsfn's 
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analysis  (Abstr.,  1900,  ii,  203)  of  the  sodium  salt,  Na2So04,2H20,  has 
been  confirmed  by  determination  of  the  sodium  and  sulphur.  The 
amount  of  oxygen  absorbed  from  copper  sulphate  is  also  in  agreement 
with  Bernthsen's  formula,  and  contradicts  that  of  Schiitzenberger. 
The  depression  of  the  freezing  point  of  water  containing  the  salt 
indicates  that  the  formula  is  NagSgO^,  but,  on  account  of  decomposition, 
the  basicity  of  the  acid  could  not  be  determined  by  the  Ostwald  and 
Walden  rule  from  the  conductivity. 

Several  reducing  actions  of  sodium  hyposulphite  have  been  studied. 
With  potassium  nitrite  in  alkaline  solution,  no  reaction  whatever  takes 
place,  but  if  the  air  has  access  to  the  mixture  the  hyposulphite  is 
oxidised,  and  the  sodium  hydrogen  sulphite  pi'oduced  acts  on  the 
potassium  nitrite  with  formation  of  potassium  amidosulphonate  : 
KN02  +  3NaHS03  +  H20  =  NH2-S03K  +  NaOH  +  2NaHS04.  In  acid 
solution,  reduction  takes  place  and  nitrous  oxide  (mixed  with  nitrogen?) 
is  evolved. 

Ammoniacal  copper  sulphate  loses  its  blue  colour  with  hyposulphite, 
and  if  excess  of  the  reducing  agent  is  added  the  solution  assumes  a 
yellow  tinge ;  this  yellow  colour  is  not  due  to  the  presence  of  copper 
hydride,  as  has  been  assumed,  but  to  free  hyposulphurous  acid  produced 
by  the  action  of  the  sodium  hydrogen  sulphite  on  the  excess  of  sodium 
hyposulphite:  NagSgO^  +  HoO  +  O^  2NaHS03  :  2NaHS03  +  NagSp^  = 
2H2S2O4  +  2Na2S03.  In  dilute  solution,  the  free  acid  is  stable  for  some 
time  in  presence  of  cuprous  salts,  but  in  concenti-ated  solution 
reduction  to  metallic  copper  quickly  takes  place.  If  a  very  dilute  solu- 
tion of  copper  sulphate  be  employed,  a  colloidal  solution  of  copper  is 
obtained.  Colloidal  solutions  of  silver,  mercury,  bismuth,  and  selenium 
can  also  be  obtained  by  reduction  with  hyposulphite.  With  dilute 
platinic  chloride  solution,  a  darkening  is  observed,  but  it  is  doubtful 
if  a  pseudo-solution  is  formed,  because  addition  of  electrolytes  or 
heating  does  not  cause  separation  of  metallic  platinum  in  the  solid 
condition. 

With  ammoniacal  copper  sulphate,  sodium  hyposulphite  is  oxidised  to 
sulphite  according  to  the  equation  :  Na2S204  +  CuSO^  +  2II2O  = 
2NaHS03  +  CugSO^ -1- HgSO^.  Under  special  conditions,  the  products 
of  oxidation  are  sulphuric  acid,  dithionic  acid,  and  thiosulphuric  acid. 
Thus,  with  hydrogen  peroxide,  almost  all  the  sulphur  appears  in  the 
form  of  sulphuric  acid,  but  a  small  quantity  is  transformed  into 
dithionic  acid.  Schiitzenberger  has  stated  that  on  shaking  sodium 
hyposulphite  solution  with  air,  double  the  amount  of  oxygen  necessary 
for  the  formation  of  sodium  hydrogen  sulphite  is  absorbed  ;  this  has 
not  been  confirmed,  although  more  oxygen  is  absorbed  than  is  indicated 
by  the  equ;\tion  :  2Na2S204  + 21120 -F  O2  =  4NaHS03.  The  excess  of 
oxygen  absorbed  has  been  attributed  to  the  formation  of  hydrogen 
peroxide  or  of  a  hyposulphite  peroxide  (Engler,  Abstr.,  1900,  i,  399). 
These  views,  however,  cannot  be  confii*med,  and  it  seems  probable  from 
the  amount  of  sulphate  always  formed  that  the  excess  of  oxygen  is 
used  in  cai-rying  the  oxidation  past  the  state  of  sulphurous  acid.  The 
reactions  taking  place  when  sodium  hyposulphite  is  shaken  with 
oxygen  would  appear,  therefore,  to  be 

H2S2O,  H- H2O -I- 0  =  H2SO3 -J- H2SO,, 
and,  to  a  small  extent,  2H2S204-1- 2H20-t- 62  =  4112803. 
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It  lias  not  been  possible  to  obtain  salts  of  hyposulpliurous  acid 
Cither  than  those  of  the  alkali  and  alkaline  earth  metals,  and  even 
these  are  not  stable,  but  decompose  spontaneously  with  production  of 
much  thiosulphate.  The  decomposition  takes  place  also  in  dilute 
solution  ;  at  the  ordinary  temperature,  it  is  slow,  at  45°  it  is  observable, 
and  at  the  boiling  point  it  takes  place  quite  quickly.  Solutions  of 
sodium  hyposulphite  were  heated  at  45°,  60°,  and  80°  respectively  for 
definite  times,  and  the  diminution  of  reducing  power  was  determined 
by  estimating  the  amount  of  oxygen  absorbed.  The  results,  graphi- 
cally represented,  show  that  the  decomposition  starts  slowly,  rises  to  a 
maximum  velocity,  then  again  becomes  retarded.  Part  of  the  products 
of  the  decomposition  react  on  still  undecomposed  salt,  and  consequently 
the  velocity  of  decomposition  is  proportional  both  to  the  extent  of 
decomposition  and  to  the  quantity  of  salt  left  undecomposed.  The 
decomposition  on  heating  is  probably  to  be  represented  by  the  equation 
SNa.^S.p^  +  H.O  =  NaoS.p3  +  2NaHS03. 

When  a  solution  of  sodium  hyposulphite  is  acidified,  it  becomes 
yellow  or  orange-coloured,  and  much  sulphur  is  separated  ;  at  the  same 
time,  sulphur  dioxide  is  evolved.  As  no  polythionic  acids  are  formed 
(Bernthsen,  Annalen,  1881,  208,  148)  during  the  decomposition,  the 
sulphur  must  be  formed  from  thiosulphuric  acid  or  from  hydrogen 
sulphide  and  sulphur  dioxide.  J.  McC. 

Odour  of  Heated  Selenium.  Bernhard  Rathke  [Ber.,  1903, 
36,  600). — The  characteristic  radish-like  odour  of  selenium  when 
heated  on  charcoal  in  the  blowpipe  is  due  to  carbon  diselenide  and  not 
to  a  suboxide  of  selenium.  T.  M.  L. 

Selenium  Sulphide.  Bernhard  Bathke  {Ber.,  1903,  36, 
594 — 599). — In  spite  of  their  variable  composition,  the  author  main- 
tains that  the  crystals  formed  by  fusing  together  selenium  and  sulphur 
and  crystallising  the  product  from  carbon  disulphide  contain  a  definite 
sulphide  of  selenium.  (1)  Unlike  free  selenium,  the  product  is  not 
rendered  insoluble  in  carbon  disulphide  by  heating  at  100°,  (2)  In 
spite  of  their  very  great  difference  in  solubility,  selenium  and  sul- 
phur cannot  be  separated  from  the  product  by  fractional  crystallisa- 
tion. (3)  The  solubility  of  the  selenium  in  this  condition  is  several 
times  as  great  as  when  uncombined  (compare  Ringer,  Abstr.,  1902, 
ii,  651).  T.  M.  L. 

Electrolytic  Preparation  of  Hydroxylamine.  C.  F.  Boehringer 
ct  SoHNE  (D.K.-P.  133457). — Nitric  acid  may  be  reduced  to  hydroxyl- 
amine by  electrolysis  in  sulphuric  acid  solution.  The  electrolysing 
vessel  is  divided  by  a  porous  partition  and  contains  50  per  cent, 
sulphuric  acid  in  both  compartments.  The  cathode  is  amalgamated 
lead,  the  anode  lead  ;  50  per  cent,  nitric  acid  is  added  drop  by  drop  to 
the  cathode  compartment  and  during  the  passage  of  the  current  tlio 
temperature  maintained  by  cooling  coils  below  20°.  A  current  density 
of  60 — 120  amperes  per  sq.  dcm.  is  suitable.  The  hydroxylamine  is 
isolated  from  the  solution  by  the  usual  methods  (compare  Tafel,  Abstr., 
1902,  ii,  559).  C.  U.  D. 

20—2 
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Solubility  of  Boric  Acid  in  Acids.  W.  Herz  {Zeit.  anorg.  Chem., 
1903,  34,  205 — 206). — The  solubility  was  determiued  by  shaking 
solid  boric  acid  with  solutions  of  acids  of  known  strength  at  26^  and 
determining  the  total  acidity  by  titration.  The  following  results 
give  the  normality  of  the  acid  solution  used  and  of  the  dissolved  boric 
acid  : 


H*. 

B(0H)3. 

ir. 

B(0H)3. 

In  sulpliuric  acid  : 

In  nitric  acid  : 

0-54S 

0-746 

0-241 

0-818 

2-74 

0-518 

1-206 

0-676 

5-48 

0-312 

1-607 

0-593 

8  75 

0-092 

2-411 

0-567 

5-96 

0-268 

7-38 

0-238 

In  tartaric  acid  : 

0-955 

0-890 

In  acetic  acid  : 

1-909 

0-923 

2-51 

0-962 

0-570 

0-887 

3-316 

1-07 

2-85 

0-538 

5-70 

0-268 

The  solubility  in  tartaric  acid  solution  appears  somewhat  high,  but 
this  is  due  to  the  formation  of  complex  molecules.  J.  McC. 

Preparation  of  Carbon  Monosulphide,  CS.  Julius  Tiiomsen 
(Zeit.  anorg.  Chem.,  1903,  34,  187  — 193). — The  author  gives  an 
account  of  the  attempts  which  have  been  made  to  prepare  carbon 
mono.sulphide.  He  concludes  that  since  carbon  monosulphide  is  an 
endothermic  substance,  like  carbon  disulphide,  the  most  probable 
method  of  forming  it  will  be  by  decomposing  the  disulphide  at  a  high 
temperature.  This  has  been  effected  by  repeatedly  passing  a  current 
of  nitrogen  saturated  at  the  ordinary  temperature  with  carbon 
disulphide  vapour  over  heated  copper.  Starting  with  87  c.c.  of 
nitrogen,  which  on  satviration  with  carbon  disulphide  gave  140  c.c.  of 
gas,  it  was  found  that  by  passing  the  mixture  over  heated  copper 
seven  times,  the  volume  increased  to  192  c.c.  Thirty-four  c.c.  of  thi.s 
gas  were  then  passed  I'epeatedly  over  hot  copper,  and  finally  82  c.c.  of 
gas  were  obtained,  or,  if  the  whole  of  the  mixture  had  been  treated, 
463  c.c.  would  have  been  obtained.  Thus  376  c.c.  of  gas  were  formed 
(there  being  87  c.c.  of  nitrogen).  The  proportion  of  gas  to  nitrogen 
was,  therefore,  4-3  :  1.  In  another  experiment,  the  proportion  was  4  2. 
It  is  assumed  that  no  substance  other  than  carbon  monosulphide 
could  have  been  formed,  and  the  result  obtained  by  exploding  the  gas 
mixture  with  oxygen,  and  then  sparking  in  order  to  combine  the 
nitrogen  with  oxygen,  was  in  agreement  with  the  assumption  that 
carbon  monosulphide  and  nitrogen  were  present  in  the  proportion  of 
about  4  to  1.  J.  McO. 
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Melting  of  Quartz  in  the  Electric  Furnace.  E..  S.  Hutton 
{Chem.  Centr.,  1903,  i,  431;  from  Amer.  Electrochem.  Soc,  1902, 
reprint). — The  original  paper  contain.s  a  description  and  a  diagram  of 
an  electric  furnace  of  the  Moissan  type  adapted  for  the  melting  of 
quartz.  The  reduction  of  the  quartz  by  the  carbon  i.s  prevented  by 
employing  an  oxidising  atmosphere.  Satisfactory  results  were  obtained 
with  graphite  moulds  (for  capillary  tubes)  and  with  a  carbon  crucible. 
When  pure  sand  was  melted  in  the  furnace,  the  product  was  less 
transparent,  but  prolonged  heating  at  a  high  temperature  tended  to 
remove  the  bubbles.  E.  W.  W. 


The  Displacement  of  the  Sulphuric  Acid  of  Alkali  Hydrogen 
Sulphates  by  Water.  Albert  Colson  {Compt.  rend.,  1903,  136, 
366 — 36S). — The  temperature  at  which  water  can  be  added  to  a 
solution  of  a  substance  without  causing  alteration  of  the  temperature 
is  called  the  "dead  point"  and  gives  an  indication  when  addition  of 
water  does  not  effect  a  chemical  change.  Four  solutions  have  been 
investigated  :  A,  a  solution  of  sodium  sulphate  (142  grams)  in  98  per 
cent,  sulphuric  acid  (1000  c.c);  A^,  a  mixture  of  equal  volumes  of 
solution  A  and  water  ;  B,  a  solution  of  potassium  hydrogen  sulphate 
in  4  parts  of  water ;  ^p  a  mixture  of  equal  volumes  of  solution  B  and 
water.  The  "dead  point"  of  the  dilution  of  A  lies  between  16°  and 
17°  ;  of  A^  at  8°  ;  of  5  at  14°  ;  and  of  ^^  at  -  2°.  From  these  results, 
the  conclusion  is  drawn  that  the  alkali  hydrogen  sulphates  are  decom- 
posed by  water  into  alkali  sulphate  and  sulphuric  acid.  A  solution  of 
potassium  hydrogen  sulphate  behaves  as  a  freshly  prepared  solution  of 
potassium  sulphate  and  sulphuric  acid,  and  on  slowly  cooling  deposits 
crystals  of  the  normal  sulphate.  K.  J.  P.  0. 


Decomposition  of  Dissolved  Sodium  Carbonate  into  Sodium 
Hydroxide  and  Carbon  Dioxide.  Friedrich  W,  Kuster  and  Max 
GuLTEUs  {Ber.,  1903,  36,  748 — 752). — When  an  ^-solution  of  sodium 
carbonate  is  boiled  in  a  silver  reflux  apparatus,  it  gradually  and  con- 
tinuously loses  carbon  dioxide,  and  the  amount  of  the  latter  evolved 
can  be  determined  by  carrying  it  off  in  a  sti'eam  of  mixed  oxygen  and 
hydrogen  and  ab.sorbing  it  in  standard  baryta  solution  ;  the  quantity 
of  carbon  dioxide  lo.st  in  each  hour  is  approximately  inversely  pro- 
portional to  the  amount  of  sodium  hydroxide  in  the  solution.  After 
38  hours,  only  83*8  per  cent,  of  the  normal  alkali  is  carbonate,  the 
remainder  being  hydroxide. 

At  50°,  practically  no  carbon  dioxide  is  evolved  from  a  normal 
solution  of  the  carbonate  in  17  days,  but  at  90°  it  is  given  off  slowly 
and  uniformly,  so  that  after  358  hours  1*70  per  cent,  of  the  alkali  is 
transformed  into  hydroxide  ;  the  measurements  given  show  that  its 
vapour  pressure  at  this  temperature  is  0'000072  atmospheres  or 
0055  mm.  Even  normal  solutions  containing  90  equivalents  per  cent, 
of  carbonate  and  10  equivalents  per  cent,  of  hydroxide  lose  carbon 
dioxide  very  slowly  at  90',  the  partial  pressure  being  0-019  mm. 

W.  A.  D. 
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Solubility  of  Ammonium  Nitrate  in  Water  between  12°  and 
40*^.  Wolf  Muller  and  Paul  Kaufmann  {Zeit.  jyhysikal.  Chem., 
1903,  42,  497 — 500). — For  the  solubility  of  ammonium  nitrate, 
Schwarz  found  a  smaller  value  at  36°  than  at  35°,  and  in  view  of  this 
unlikely  result  the  authors  have  carefully  traced  the  solubility  curve 
of  this  substance  between  12°  and  40°.  They  find  a  discontinuity  (1) 
in  the  solubility  curve,  (2)  in  the  density-temperature  curve  for  the 
saturated  solutions — in  both  cases  at  32° ;  otherwise  the  curves  are 
perfectly  regular.  The  temperature  of  32°  is  the  transition  point  of 
the  rhombic  I  and  rhombic  IL  forms  of  ammonium  niti'ate  (compare 
Muller,  Abstr.,  1900,  ii,  188).  J.  C.  P. 

Action  of  Hydrogen  on  Silver  Sulphide  in  Presence  of  Anti- 
mony Trisulphide  and  of  Arsenic  Triaulphide.  Henri  Pblabon 
(Compt.  rend.,  1903, 136,  454 — 456). — The  ratio  of  the  partial  pressure 
of  hydrogen  sulphide  to  the  total  pressure  of  the  gaseous  mixture  was 
determined  when  hydrogen  was  heated  in  contact  with  silver  sulphide, 
mixed  either  with  antimony  trisulphide  or  arsenic  trisulphide  at 
constant  temperature.  The  following  values  of  the  ratio  (K)  were 
found  when  hydrogen  was  heated  at  635°  with  0'5  gram  of  antimony 
trisulphide  mixed  with  the  quantity  of  silver  sulphide  given : 

Weight  of  silver  sulphide.  E. 

0-35  gram  0617 

0-40     „  0-610 

0-50     „  0593 

0-60     „  0-551 

0-70     „  0-528 

0-80     „  0-518 

The  value  of  R  increases  with  an  increasing  proportion  of  antimony 
sulphide  in  the  mixture.  This  result  is  a  consequence  of  the  fact  that 
the  dissolved  silver  sulphide  diminishes  the  vapour  pressure  of  the 
antimony  sulphide  and  this  causes  a  decrease  of  the  partial  pressure 
of  the  hydrogen  sulphide.  When  these  results  are  represented 
graphically,  points  of  inflexion  are  noticed  at  the  parts  of  the  curve 
corresponding  with  the  mixtures  Sb^Sg.AgoS  and  SboS3,2Ag.,S. 

Similar  results  were  obtained  with  arsenic  trisulphide  at  630°. 
0  5  gram  of  arsenic  sulphide  was  used  : 

Weight  of  silver  sulphide.  E. 

1-0  gram  0-941 

1-5 


2-0 
30 
40 
5-0 


0-875 
0-825 
0-772 
0-743 
0-735 


J.  McC. 


Ammonio-Silver  Compounds  in  Solution.  Willis. R.  Whitney 
and  Arthur  0.  Melciier  (./.  Aniei'.  Chem.  Soc,  1903,  25,  69 — 83). — 
From  the  work  of  Konowaloff,  Bod  lander,   and   others,  it  has   been 
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rendered  probable  that,  iu  dilute  solutions  of  ammonio-silver  com 
pounds,  the  silver  exists  almost  entirely  as  the  complex  cathion 
Ag(NH3).2*.  This  conclusion  has  now  been  confirmed  by  the  method 
of  electric  transference.  When  an  electric  current  is  passed  from  a 
solution  containing  ammonia  and  silver  nitrate  into  an  adjoining  solu- 
tion of  a  normal  sodium  salt,  the  silver  migrates  as  a  complex  ion 
into  the  latter  solution.  A  similar  result  is  attained  when  silver 
sulphate  is  substituted  for  silver  nitrate,  the  ion  in  both  cases  being 
supposed  to  have  the  formula  Ag,i(NH3)2n. 

The  addition  of  silver  oxide  to  ammonia  solutions  does  not  alter 
their  freezing  points.  Ammonio-silver  hydroxide  may  be  formulated 
Ag„{NH3)ij^^(0H)„  ;  it  is  shown  to  be  a  highly  dissociated  base,  and 
its  equivalent  conductivity  changes  only  very  sliglitly  with  increasing 
dilution.  Solubility  determinations  of  silver  oxide,  chloride,  and 
bromide  respectively  were  made  in  aqueous  ammonia  solutions. 
"Within  the  limits  of  concentration  in  the  experiments,  the  amount  of 
silver  oxide  dissolved  was  almost  exactly  px-oportional  to  the  quantity 
of  ammonia  in  solution.  In  the  case  of  silver  chloride,  the  ratio 
Cyu.]  :Cas:  varied  continuously,  but  approximated  to  a  constant,  20'2, 
in  dilute  solution.  With  silver  bromide,  where  the  concentration  of 
the  dissolved  silver  is  small,  the  ratio  shows  no  progressive  variation 
with  the  concentration  of  the  ammonia  ;  the  solubility  is  proportional 
to  the  concentration  of  the  ammonia.  The  ratio  of  the  solubilities  in 
dilute  ammonia  of  silver  oxide  and  chloride  is  the  same  as  the  ratio  of 
their  solubilities  in  water.  The  solubility  of  silver  oxide  in  ammonia 
is  much  greater  at  0*^  than  at  25°,  whilst  the  reverse  is  the  case  for 
its  solubility  in  pure  Avater ;  this  is  due  to  a  much  slighter  dissocia- 
tion-tendency of  the  complex  ion  at  the  lower  temperature. 

A.  McK. 


Formation  of  Bleaching  Powder.  F.  Winteler  (Zeit.  aiujew. 
Chem.,  1903,  16,  32 — 34). — A  criticism  of  the  work  of  Foerster  and 
Miiller  (Abstr.,  1902,  ii,  640,  642;  and  this  vol.,  ii,  142)  and  of 
Foerster  and  Jorre  (Abstr.,  1900,  ii,  242)  on  hypochlorous  acid  and 
its  conversion  into  chloric  and  hydrochloric  acids.  K.  J.  P.  O. 


Solubility  of  Gypsum  in  Solutions  of  Sodium  Chloride. 
Charles  Cloez  (JJull.  «Soc.  chiju.,  1903,  [iii],  29,  167 — 169). — The 
solubility  of  calcium  sulphate  in  aqueous  solutions  of  sodium  chloride 
increases  with  the  concentration  of  the  latter  salt  (compare  Ditte, 
Ab.vtr.,  1898,  ii,  510).  This  accounts  for  the  observation  that  solu- 
tion.? containing  both  sodium  chloride  and  calcium  sulphate  deposit  on 
evaporation,  tirst,  pure  sodium  chloride,  and  eventually,  a  mixture  of 
the  two  salts. 

The  removal  of  magnesium  sulphate  from  brine,  intended  for  con- 
version into  table  salt,  ijy  addition  of  lime  is  objectionable,  .siuce  a 
portion  of  the  calcium  sulphate  produced  remains  in  the  product.  Tiie 
solubilities  of  calcium  sulphate  in  solutions  of  .sodium  chloride  of 
various  .strengths  are  tabulated  in  the  original.  T.  A.  II. 
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Plaster  of  Paris.  I.  Dehydration  of  Gypsum.  Charles  Cloez 
{Bull.  Soc.  chim.,  1902,  [iii],  29,  169 — 171). — Gypsum  is  completely 
dehydrated  when  heated  for  4  hours  at  145°  (compare  Lacroix,  Compt. 
rend.,  1898,  126,  360,  and  553)  ;  the  product  is  hygroscopic,  and  when 
exposed  to  air  at  the  ordinary  temperature  (14 — 16°)  absorbs  in  the 
first  hour  3*7  percent.,  and  in  19  hours  7"5  percent.,  of  water;  beyond 
this  point,  absorption  is  slow,  and  after  78  hours  only  amounts  to  7'93 
per  cent,  (compare  Landrin,  Abstr.,  1875,  106).  When  exposed  to 
air  at  lower  temperatures  (5 — 7°),  the  absorption  is  slower,  but  of  the 
same  order.  The  amount  of  water  absorbed,  7 '8  per  cent.,  does  not 
correspond  with  the  formation  of  a  definite  hydrate.  Curves  showing 
the  rate  of  absorption  at  the  temperatures  mentioned  are  given  in  the 
original.  T.  A.  H. 

Plaster  of  Paris.  II.  "  Setting."  Charles  Cloez  (Bull.  Soc. 
chim.,  1903,  [iii],  29,  171 — 174). — Anhydrous  calcium  sulphate,  when 
placed  in  its  own  weight  of  water,  raises  the  temperature  of  the 
latter  by  14°  to  22°  ;  the  temperature  afterwards  falls  steadily  for  about 
10  minutes,  then  remains  stationary  for  a  short  time,  and  finally  rises 
to  a  higher  level  than  the  temperature  produced  immediately  on 
admixture.  Similar,  but  less  marked,  changes  occur  when  pai'tially 
dehydrated  gypsum  is  placed  in  water.  The  temperature  changes  in 
the  order  indicated  are  regarded  as  due  to  hydration,  solution  of  the 
hydrate  formed,  and  "  setting  "  of  the  supei'saturated  solution  produced 
(compare  Le  Chatelier,  Abstr.,  1883,  712).  T.  A.  H. 

Tetragenic  Double  Salts,  with  Particular  Reference  to 
Kainite.  Willy  Meyerhoffer  {Zeit.  anorg.  Chem.,  1903,  34, 
145 — 173). — A  tetragenic  double  salt  is  one  containing  four  different 
elements  or  radicles  (exclusive  of  water  of  crystallisation),  such  as 
kainite,  MgS04,KCl,3H20.  If  the  solution  of  such  a  salt  is  neutral, 
determination  of  three  of  the  components  is  sufiicient  to  settle  the 
composition.  It  is  deduced  that  a  tetragenic  double  salt  must  have  at 
least  two  temperatures  of  formation  and  may  have  three.  The  tem- 
peratures of  formation  of  kainite  are  76°  and  85°,  Although  the 
composition  of  a  solution  may  not  be  known,  certain  relationships 
between  the  composition  and  the  nature  of  the  solid  with  which  it  is 
in  contact  can  be  derived.  These  relationships  ax'e  termed  the 
"  characteristics  "  of  the  solution,  and  they  are  illustrated  in  the  case 
of  kainite  and  some  other  salts. 

The  polytherms,  or  equilibrium  relationships  at  different  tempera- 
tures, of  kainite  are  discussed  for  the  whole  range  of  existence  of  this 
substance,  and  it  is  proved  that  besides  the  above  primary  tempera- 
tures of  formation  others  of  a  secondary  nature,  lower  than  these, 
must  exist.  It  is  shown  that  kainite  can  best  be  represented  by  the 
formula  MgS04,KCl,3H20,  and  not  by  MgS04,K2S04,MgC1.2,6H20. 

In  a  discussion  of  the  natural  formation  of  the  "  haixi  salt "  bed  at 
Stassfurt,  it  is  proved  that  at  any  rate  in  all  cases  the  formation  has 
not  taken  place  by  rapid  washing  away  of  liquor  from  carnallite  and 
kieserite  so  as  to  leave  no  time  for  the  formation  of  kainite. 

The  author  discusses   the  technical  processes  in   use  for  preparing 
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other  salts  from  kainite,  and  considers  the  methods  of  Douglas,  of 
Preclit,  and  of  the  Westregeln  works  from  the  standpoint  of  the 
doctrine  of  equilibrium.  J.  McC. 

Determination  of  the  Solubility  of  Magnesium  Oxide  and 
Zinc  Oxide  in  Water.  Duriu';,  jun.,  and  IJialas  {Zeit.  angeiv.  Cheni., 
1903,  16,  54 — 55). — The  authors  have  determined  the  solubility  in 
water  of  magnesium  and  zinc  oxides  by  means  of  the  electric  conduc- 
tivity of  tlieir  solutions.  Kohlrausch's  telephone  method  was  used 
with  a  slight  modification  in  the  electrical  arrangements,  for  which 
the  original  article  and  di'awings  should  be  consulted. 

From  the  results,  it  has  been  established  that  the  solubility  in  water 
at  18°  of  magnesium  oxide  is  1  in  172,000  ;  that  of  zinc  oxide,  1  in 
•236,000.  L.  DE  K. 

Determination    of    Boiling    Points   of   Copper    and    Zinc. 

Cn.  Fj^ry  (Ann.  C/iim.  Fh>/s.,  1903,  [vii],  28,  428—432.  Compare 
this  vol.,  ii,  124). — Both  zinc  and  copper  can  be  readily  distilled  by  the 
aid  of  an  electric  furnace.  The  boiling  point  of  the  zinc,  measured 
by  a  thermoelectric  junction  (compare  loo.  cit.),  was  1040°,  and  is 
probably  about  100°  too  high.  The  boiling  point  of  copper  was 
found  to  be  2100°.  It  was  found  possible  to  completely  separate  the 
two  metals  from  an  alloy  by  fractional  distillation.  K.  J.  P.  0. 

Copper  Cadmium  Alloys.  P.  Denso  {Zeit.  EleUrochem.,  1903, 
9,  135 — 137). — Alloys  of  copper  and  cadmium  containing  less  than 
10  per  cent,  of  copper  are  treated  with  cold  5  per  cent,  hydrochloric 
acid,  or  are  used  as  anodes  in  a  neutral  solution  of  cadmium  sulphate. 
Cadmium  is  dissolved,  and  crystals  of  an  alloy  having  the  com- 
position CuCd3  are  left  behind.  T.  E. 

Some  Products  of  Reduction  of  Copper  Salts  by  Hydroxyl- 
amine.  P].  Peciiahd  {Compt.  rend.,  1903,  136,  504 — 506). — Cuprous 
acetate,  Cu2(C2H302)2,  is  obtained  in  white,  needle-shaped  crystals  by 
slowly  adding  a  solution  of  hydroxy lamine  sulphate  to  a  warm  solu- 
tion of  cupric  acetate  containing  excess  of  ammonium  acetate.  When 
the  solution  is  completely  decolorised,  acetic  acid  is  added  and  the 
cuprous  acetate  deposits.  It  is  very  easily  oxidised  in  the  air.  It  is 
partially  decomposed  by  water  into  cuprous  oxide  and  acetic  acid,  but 
it  is  stable  in  presence  of  acetic  acid. 

Ammonio-cup'ous  sulphate,  Q\x.pO^,i'^Yi^,  is  precipitated  when 
hydroxylamine  sulphate  is  added  to  an  alcoholic  ammoniacal  solution 
of  cupric  sulphate,  but  the  precipitate  also  contains  much  ammonium 
sulphate.  It  can  be  prepared  pure  by  reducing  a  suspension  of  basic 
cupric  carbonate  in  dilute  ammonia  .solution  with  hydroxylamine  sul- 
phate at  80°.  Carbon  dioxide,  nitrogen,  and  nitrous  oxide  are  evolved. 
To  the  cooled  solution,  alcohol  is  added,  and  a  heavy  white  precipitate 
of  ammonio-cuprous  sulphate  is  formed.  It  is  readily  oxidised  in 
the  air  and  soluble  in  ammonia  solution,  but  is  decompo.sed  l)y  pure 
water.     When  heated  at  100°,  it  docs  not  lo'-e  ammonia,  but  above 
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this  temperature  it  loses  ammonia,  and  the  cuprous  sulphate  residue 
decomposes. 

Other  cuprous  salts  of  acids  containing  oxygen  can  be  produced  by 
this  pi-ocess.  J.  McC. 

Existence  of  Electrolytic  Peroxides  of  Lead,  Nickel,  and 
Bismuth.  Augusts  Hollaed  {Comjit.  rend.,  1903,  136,  229 — 231). 
—  Up  to  the  present,  it  has  been  supposed  that  the  peroxide  of  lead, 
PbO.,,  is  alone  deposited  on  the  anode  during  the  electrolysis  of  a 
solution  of  a  lead  salt,  and  consequently  the  factor,  0"866,  has  been 
used  to  express  the  ratio  of  the  quantity  of  lead  used  to  the  amount 
of  oxide  formed.  It  is  now  found  that  this  factor  is  too  large  ;  an 
oxide  of  lead  is  therefore  deposited  which  contains  more  oxygen  than 
the  dioxide ;  further,  the  proportion  of  this  higher  oxide  is  the  greater 
the  less  the  concentration  of  the  lead  in  the  solution.  In  the  experi- 
ments, 300  c.c.  of  a  solution  of  lead  nitrate  were  used,  containing 
quantities  of  lead  varying  from  0"0106  to  10  grams;  some  excess  of 
nitric  acid  and  copper  nitrate  corresponding  with  10  grams  of  copper 
were  also  present.  Platinised  platinum  gauze  was  used  as  anode. 
For  the  most  dilute  solution,  the  value  of  the  factor  was  0  740,  and 
gradually  rose  to  0'861  for  the  most  concentrated  solution.  It  was 
not  ascertained  whether  a  single  oxide  or  several  higher  oxides  were 
formed.  In  the  electrolysis  of  a  moderately  concentrated  solution  of  a 
lead  salt,  lead  dioxide  is  apparently  at  first  deposited,  and  then  becomes 
covered  with  a  layer  of  a  higher  oxide  as  the  amount  of  lead  in  the 
bath  decreases. 

When  a  solution  of  nickel  (0'05  gram  in  300  c.c.)  containing 
chromic  acid  and  alkali  pyrophosphate  is  electrolysed  at  70°,  using  a 
current  of  0"1  ampere  for  54  hours,  the  peroxide  NiO^  was  deposited. 
On  electrolysis  of  a  solution  of  bismuth  sulphate,  0*05  gram  of  bismuth 
for  300  c.c.  containing  excess  of  nitric  acid  and  copper  sulphate 
(40  grams),  a  peroxide,  Bi^Oy,  was  deposited  as  a  citron-yellow  powder. 

K.  J.  P.  0. 

Mercury  Derivatives  of  Nitrogen  Compounds.  Hugo  Furtii 
{Monatsh.,  1902,  23,  1147— 1161).— That  the  action  of  ethyl  iodide  on 
the  infusible,  white  precipitate  obtained  when  a  solution  of  mercuric 
chloride  is  treated  with  ammonia  leads  to  the  formation  of  mercuric 
iodide  and  ethylamine,  and  that  ethylamine  is  also  formed  by  the 
action  of  ethyl  iodide  on  Millon's  base,  is  evidence  in  favour  of  the 
formula  NHg'HgCl  for  the  former  compound  (Hofmann  and  Marburg, 
Abstr.,  1899,  i,  486),  but  against  Rammelsberg's  formula  for  the  latter 
(compare  Pesci,  Abstr.,  1899,  ii,  750).     The  formulae 

OH-Hg-O-Hg-NHg-OH,  OH-Hg-O-Hg-NHg,  and  0<^^>NH 

agree  with  the  properties  of  Millon's  base  and  its  dehydration  deriva- 
tives better  than  Hofmann  and  Marburg's  formulas. 

Millon's  base  is  precipitated  from  an  aqueous  solution  of  mercury 
acetamide  on  addition  of  ammonia ;  ammonium  chloride  precipitates 
the  chloride,  ammonium  nitrate,  the  nitrate,  of  the  base. 

The  action  of  aniline  hydrochloride  on  excess  of  mercury  acetamide 
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leads  to  the  formatiou  of  the  chloride  of  a,  j^heiiyl  derivative  of  Millon's 
base,  HgCl'O'Hg'NHPh,  which  is  obtained  as  a  yellow  precipitate. 
Excess  of  aniline  hydrochloride  leads  to  the  formation  of  the  crystalline, 
phenylated,  fusible,  white  precipitate  described  by  Gmelin. 

On  addition  of  mercurous  nitrate  to  mercury  acetamide,  a  white 
precipitate,  which  turns  yellowish-green,  is  formed,  This  substance  is 
blackened  by  ammonia,  gives  off  nitrous  fumes  when  heated,  is  also 
formed  by  the  action  of  mercuric  oxide  on  mercurous  nitrate  in 
boiling  aqueous  solution,  and  has  probably  the  constitution  represented 
by  the  formula  Hg-O-Hg-NOg.  G.  Y. 

Revision  of  the  Atomic  "Weight  of  Cerium.  Bohuslav 
Brauner  and  Alexander  Batek  {Zeit.  anor(j.  Chem.,  1903,  34, 
103 — 123). — The  authors  give  a  short  account  of  the  various  deter- 
minations of  the  atomic  weight  of  cerium  which  have  been  made 
up  to  the  present.  The  cerium  used  in  the  investigation  was  ob- 
tained from  Bastnas  and  did  not  contain  thorium.  The  oxalate  was 
prepared  in  the  usual  way,  and  then  boiled  for  a  long  time  with 
potassium  oxalate  solution  to  remove  the  metals  of  the  yttrium 
group.  Basic  cerium  sulphate-nitrate  was  then  pi'ecipitated  and  the 
precipitate  dissolved  in  a  mixture  of  nitric  and  sulphuric  acids  and 
the  basic  salt  again  precipitated.  The  salt  was  then  treated  with 
sulphur  dioxide  and  sulphuric  acid  and  the  eerie  sulphate  thus 
obtained  was  subjected  to  fractional  cxystallisation  at  40 — 50°. 
Cerium  oxalate  was  prepared  from  the  crystals  and  analysed.  It 
was  proved  that  cerium  oxalate  has  a  normal  composition  and  is  suit- 
able for  atomic  weight  determinations.  The  second  method  of  purifi- 
cation adopted  was  that  of  Wyrouboff  and  Verneuil,  namely,  by 
precipitation  with  hydrogen  pei"oxide  and  ammonia.  The  third 
method  consisted  in  forming  the  basic  nitrate  by  hydrolysis  and,  after 
converting  this  into  the  nitrate,  the  ammonium  nitrate  double  salt 
was  prepared  and  recrystallised  several  times. 

The  atomic  weight  of  cerium  calculated  from  the  analysis  of  the 
sulphate  and  oxalate  is  140 '249.  The  mean  value  from  seven  analyses 
of  the  sulphate  is  140*21,  and  the  mean  value  from  18  analyses  of 
the  oxalate  is  140-265  (0  =  16). 

Incidentally  it  is  mentioned  that  the  purest  cerium  tetroxide 
which  has  been  obtained  is  tinged  slightly  brown,  and  it  has  not  been 
possible,  by  any  modification  of  the  pi'oeess  of  prepardtiou,  to  produce 
a  colourless  tetroxide  as  described  by  Wyrouboff  and  Verneuil. 

J.  McC. 

Revision  of  the  Atomic  Weight  of  Cerium.  II.  Bohuslav 
Braunek  {Zeit.  anorg.  Chem.,  1903,  34,  207— 237).— By  fractional 
crystallisation,  pure  cei-ic  sulphate  has  been  obtained  and  also 
a  pure  eerie  oxalate.  The  mean  value  for  the  atomic  weight  of 
cerium  deduced  from  five  determinations  of  the  cerium  tetr- 
oxide, obtained  by  igniting  the  oxalate,  and  four  determinations  of 
the  oxalic  radicle  is  140"246.  The  oxalic  acid  was  determined 
by  adding  a  weighed  quantity  of  potassium  permmginatc  just 
insufficient  to  effect  complete  oxidation  and  finishing  by  titration  witli 
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/V/IO  potassium  permanganate  solution,  of  which  less  than   0*5   c.c. 
was  required. 

-By  the  action  of  potassium  iodide  and  hydrochloric  acid  in  a 
sealed  tube  at  90°  on  cerium  tetroxide,  it  has  been  proved  that  this 
substance  has  the  formula  Ce^O^. 

Octahydrated  cerium  sulphate  does  not  lose  its  water  of  crystal- 
lisation completely  at  250°  as  Wyrouboff  and  Verneuil  assert.  The 
loss  of  water  is  not  complete  until  a  temperature  of  630°  is  reached, 
and  at  650°  the  sulphate  begins  to  decompose  with  formation  of  an 
insoluble  basic  sulphate.  The.  atomic  weight  deduced  from  the 
weight  of  cerium  tetroxide  obtained  from  octahydrated  eerie  sulphate 
by  ignition  is  140-25  and  140'26. 

It  has  been  noticed  that  the  weight  of  cerium  tetroxide  increases 
with  the  time  between  the  ignition  and  the  weighing  ;  this  has  been 
proved  not  to  be  due  to  the  cooling  or  to  the  hygroscopic  nature  of 
the  substance,  but  is  best  accounted  for  by  assuming  that  a  condensa- 
tion or  occlusion  of  gas  (oxygen)  takes  place  on  the  solid,  and  this  is 
in  conforuiity  with  the  well-known  catalytic  oxygen-carrying  power  of 
the  substance. 

The  author  gives  an  account  of  the  various  descriptions  of  the 
colour  of  cerium  tetroxide  which  have  been  given.  In  Sterba's  pro- 
cess (Abstr.,  1901,  ii,  602),  an  absolutely  white  oxide  is  obtained, 
but  tbis  has  now  been  proved  to  contain  silver.  A  pure  white  oxide 
is  produced  by  precipitating  eerie  hydroxide  and  treating  this  with 
chlorine  in  presence  of  excess  of  potassium  hydroxide.  The  precipi- 
tate is  dissolved  in  dilute  sulphuric  acid  and  the  sulphate  on  ignition 
gives  a  white  tetroxide ;  this,  however,  is  not  pure  but  contains 
silica.  When  the  sulphate  is  prepared  from  either  of  these  white 
tetroxides,  its  analysis  leads  to  the  atomic  weight  140'248  for 
cerium.  On  ignition  of  the  sulphate  obtained  from  the  white 
tetroxide,  a  tetroxide  is  obtained  which  has  a  yellow  tinge.  Pure 
cerium  tetroxide  has  always  this  yellow  tinge  ;  if  it  is  white,  it  must 
be  regarded  as  impure.  The  author  sets  up  the  hypothesis  that 
pure  cerium  tetroxide  is  white,  but  by  condensation  of  oxygen  on  its 
.surface  it  assumes  a  yellow  tinge,  but  the  presence  of  other  oxides 
pi-events  this  condensation  of  oxygen,  and  so  the  impure  tetroxide 
remains  white. 

It  may  now  be  regarded  as  settled  that  the  atomic  weight  of  cerium 
is  140"25,  with  a  small  uncertainty  in  the  second  decimal  place. 

J.  McC. 

Occurrence  of  Alum  as  an  eflBorescence  on  Bricks.  Harry  F. 
Keller  (J.  Amer.  Chem.  Soc,  1903,  25,  214 — 215). — Some  white 
brickwork  which  had  been  treated  with  sulphuric  acid  and  then 
thoroughly  washed  to  remove  iron  stains,  subsequently  showed  a 
white  eflBorescence  consisting  mainly  of  potash  alum.  A.  McK. 

Action  of  Solutions  of  Bleaching  Powder  and  of  Hypochlorous 
Acid  on  Metals.  Alex.  D.  White  {J.  >Soc.  Chem.  Ind.,  1903,  22, 
132 — 134). — Iron,  tin,  copper,  nickel,  and  cobalt,  when  immersed  in  a 
solution  of   bleaching   powder  of   sp.  gr.    1'040,  are  rapidly  attacked 
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with  the  evolution  of  oxygen.  Aluminium  and  magnesium  are  similarly 
attacked,  but  the  gas  produced  consists  almost  entirely  of  hydrogen. 
Antimony  and  lead  are  not  acted  on,  whilst  lead  and  zinc  are  only 
slightly  attacked. 

The  effect  of  sunlight  on  a  solution  of  bleaching  powder  is  the 
evolution  of  a  gas  consisting  of  oxygen,  96'3  per  cent,,  and  nitrogen, 
3-7  per  cent. 

Hypochlorous  acid  in  aqueous  solution  slowly  attacked  strips  of  iron, 
tin,  copper,  nickel,  and  cobalt,  chlorine  being  liberated  in  every  case. 
With  iron,  hydrogen  is  also  formed,  and  oxygen  is  found  mixed  with 
the  chlorine  in  the  copper,  nickel,  and  cobalt  experiments.  Magnesium 
is  quickly  attacked,  pure  hydrogen  being  formed,  whilst  aluminium 
causes  the  liberation  of  both  hydrogen  and  chlorine. 

With  the  exception  of  tin,  aluminium,  and  magnesium,  all  these 
metals  cause  disintegration  of  linen  fabrics  to  take  place  when  in 
contact  with  the  latter  in  bleaching  solutions.  W.  P.  S. 

Spontaneous  Decai-burisation  of  Steel.  Gr.  Belloc  (Compt. 
rend.,  1903,  136,  500—501). — The  author  has  already  proved  (Compt. 
rend.,  1900, 131,  336)  that  when  steel  is  kept  at  a  temperature  superior 
to  800°  decarburisation  takes  place.  It  has  now  been  shown  that  this 
is  independent  of  the  atmosphere  in  which  the  heating  takes  place,  and 
even  in  hydrogen  the  decarburisation  is  not  diminished.  If  the  steel 
is  placed  in  a  vacuum  and  then  quickly  heated,  decarburisation  takes 
place. 

If  the  metal  is  first  heated  for  a  long  period  at  about  550°,  then  at 
above  800°,  no  decarburisation  takes  place.  At  the  lower  temperature, 
the  occluded  gas  is  expelled,  and  the  decarburisation  is  associated  with 
the  presence  of  occluded  gas.  In  the  absence  of  occluded  gas,  there  is 
a  volatilisation  of  some  iron,  and  the  residual  carbon  combines  so  as  to 
super-carbonise  the  steel.  J.   McC 

Influence  of  Certain  Treatments  on  the  Micro  structure  of 
Nickel  Steels.  Llon  Guillet  {Coraid.  rend.,  1903,  136,  502 — 504), 
— When  a  nickel  steel  is  tempered  without  being  raised  to  the 
temperature  of  transformation  from  the  non-magnetic  to  the 
u;agnetic  condition,  no  change  takes  place  in  its  micro-structure.  If 
tlie  nickel  steel  has  a  martensite  structure,  there  is  a  tendency  for  it 
to  pass  into  the  polyhedral  form,  but  the  martensite  remains  the 
predominant  structure.  Only  the  polyhedral  forms  of  nickel  steel  are 
modi  tied  by  annealing,  but  whereas  the  change  by  tempering  only 
takes  place  with  an  alloy,  the  traneformation  point  of  which  lies  near 
tlie  ordinary  temperature,  the  change  by  annealing  takes  place  with  a 
more  extended  series  of  alloys.  The  temperature  at  which  the 
cliange  takes  place  by  annealing  is  about  700'.  Those  nickel  steels 
which  are  altered  by  tempering,  are  likewise  changed  by  cold 
hammeriug.  When  the  nickel  steel  is  exposed  to  a  pressure  which 
does  not  exceed  the  limits  of  the  elasticity,  the  cleavage  planes 
become  more  evident,  and  when  greater  pressure  is  applied  the 
polyhedial  form  changes.  Ordinary  nickel  steel  is  not  altered  in 
htructuro  when  cooled  to    —  78° ;  at  this  temperature,   the  martensite 
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structure  becomes  much  more  marked  in  a  nickel  steel  already 
possessing  this  structure.  The  irreversible  change  of  non-magnetic 
into  magnetic  nickel  steel  at  —78°  observed  by  Dumas  (Annales  des 
Hfines,  1902)  does  not  take  place  instantaneously.  The  polyhedral 
structure  is  destroyed  as  the  tempei'ature  falls,  and  it  disappears  com- 
pletely at  -  40°. 

The  change  wliich  takes  place  by  cementation  and  decarburisation 
has  also  been  studied,  but  is  complicated  by  the  simultaneous  anneal- 
ing which  accompanies  these  processes.  J.  McC. 

Equilibrium  which  exists  between  Copper,  Silicon,  and 
Manganese,  and  the  Manganese  Silicide,  MnSig.  Paul  Lebeau 
{Compt.  rend.,  1903,  136,  231— "233.  Compare  this  vol.,  ii,  215).— 
Fused  copper  silicide  containing  relatively  small  quantities  of  silicon 
and  some  second  metal  such  as  manganese,  cobalt,  &c.,  forms  a  system  in 
which  various  quantities  of  one  of  the  latter  metals  may  react  with 
varying  quantities  of  the  silicon  ;  thus,  several  silicides  of  the  metal 
may  be  obtained.  Starting  with  a  mixture  of  50  grams  of  copper,  23 
grams  of  manganese  tetroxide,  MugO^,  33  grams  of  potast^ium  silico- 
fluoride,  and  19  grams  of  sodium,  which  was  heated  in  a  Perrot's 
furnace,  the  quantities  of  the  two  substances  last  mentioned  have 
been  gradually  raised  without  altering  the  ratio  Cu  :  Mn.  It  was 
found  that  when  the  quantity  of  silicon  was  less  than  10  per  cent,  the 
silicide,  MugSi  {loc.  cit.),  was  formed ;  it  remains  undissolved  on  treat- 
ing the  fused  mass  with  nitric  acid.  On  raising  the  quantity  of  silicon 
to  15  per  cent.,  the  crystals  had  the  composition  MnSi.  When  a 
mixture  of  14'9  per  cent,  copper,  80'43  silicon,  and  3'25  manganese 
was  used,  a  third  silicide,  MnSig,  could  be  isolated ;  it  forms  small, 
dark  grey,  apparently  octahedral  crystals  having  a  density  5  "24  at  13°; 
it  is  not  attacked  by  nitric  or  sulphuric  acids,  but  is  really  soluble  in 
hydrofluoric  acid  and  quickly  decomposed  by  concentrated  alkalis. 

K.  J.  P.  0. 

Molybdic  Acid.  Fbanz  Mtlius  {Ber.,  1903,  36,  638—640).— 
In  this  communication,  the  results  of  the  author's  study  of  molybdic 
acid  and  the  molybdates  are  summarised.  No  solid  molybdic  acid 
exists  corresponding  with  the  telluric  acid,  HgTeOg.  The  colourless 
molybdic  acid  obtained  in  aqueous  solution  corresponds  with  aZ^otelliiric 
acid,  with  which  it  agrees  in  having  an  infinite  solubility  in  cold 
water,  complex  composition,  in  being  soluble  in  alcohol,  in  being  pre- 
cipitated in  the  foi'm  of  acid  salts,  and  in  precipitating  solutions  of 
proteids.  Of  the  solid  forms  of  molybdic  acid,  the  yellow  acid, 
H4M0O5,  has  the  greatest  solubility  in  water,  and  is  slowly  formed 
when  solutions  of  molybdates  or  molybdic  acid  are  treated  with  nitric 
or  hydrochloric  acid.  The  ordinary  solution  of  ammonium  molybdate, 
containing  nitric  acid  used  to  estimate  phosphates,  contains  acid 
ammonium  molybdates  and  molybdic  acid,  and  is  unstable,  as  the  acid 
ammonium  salts  are  liable  to  crystallise  out.  An  ammonium  salt, 
NH3,4Mo03,6H20,  has  been  obtained  which  loses  half  its  ammonia 
when  heated ;  it  is  possibly  an  octamolybdate,  and  is  formed  as  small, 
colourless  needles  when  a  given  quantity  of  acid  is  added  to  a  solu- 
tion of  ordinary  ammonium  molybdate  ;  from  a  solution  in  hot  water, 
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a  less  hydrated  salt  separates  ;  it  has  an  acid  reaction,  precipitates 
proteids,  and  does  not  give  a  precipitate  with  nitric  acid;  in  this,  it 
differs  from  ordinary  ammonium  molybdate.  K.  J.  P.  0. 

Molybdic  Acid.  Arthur  Rosenheim  {Ber.,  1903,  36,  752 — 753). 
— A  question  of  priority  (compare  Mylius,  preceding  abstract). 

W.  A.  D. 

Uranyl  Bromide.  William  QEchsner  de  Coninck  {Bull.  Acad. 
Roy.  Belg.,  1902,  12,  1025— 1028).— Uranyl  bromide,  prepared  by 
the  usual  methods  (Abstr.,  1879,  508),  is  a  cream-coloured,  deliques- 
cent mass,  which  evolves  bromine  on  exposure  to  dry  air,  and  is 
decomposed  into  hydrated  uranic  oxide  and  hydrogen  bromide  in  moist 
air  ;  it  is  soluble  in  water,  forming  a  yellow  solution  which,  when 
kept,  deposits  flocks  of  the  yellow  hydrate  of  uranic  oxide ;  no  further 
decompo.'^ition  is  produced  by  ebullition  of  the  solution.  When 
heated,  uranyl  bromide  evolves  bromine  and  hydrogen  bromide,  leaving 
a  residue  of  uranous  oxide.  The  effects  produced  by  the  addition  of 
various  reagents  to  aqueous  solutions  of  uranyl  bromide  are  described 
in  the  original.  T.  A.  H. 

Polonium.  Fritz  Giesel  {Ber.,  1903,  36,  728— 729).— Radio- 
active bismuth  (polonium)  can  be  purified  by  Mme.  Curie's  method 
{Phys.  Zeit.,  1903,  234).  When  the  hydroxide  is  added  to  an  excess 
of  nitric  acid,  a  few  yellow,  flocculent  particles  remain  undissolved 
which  are  phosphorescent  and  emit  only  the  a-  or  non-penetrative  rays 
(Marckwald,  Abstr.,  1902,  ii,  508)  ;  when  the  solution  is  precipitated 
by  the  addition  of  water  in  successive  portions  as  basic  nitrate,  the 
least  soluble  fractions  emit  mostly  the  a-rays,  whilst  the  most  soluble 
fractions  ultimately  give  the  y8-rays  only.  If  now  the  partially  purified 
a-material  is  treated  with  metallic  bismuth  according  to  Marckwald's 
method,  an  intensely  active  product,  emitting  non-penetrative  I'ays,  is 
obtained. 

The  a  rays  of  polonium  are  best  recognised  by  means  of  a  gelatin 
zinc  sulphide  screen,  and  the  /3-rays  by  a  screen  of  barium  platino- 
cyanide  ;  the  /3-rays  of  radium  affect  both  screens  in  the  same  way. 

W.  A.  D. 

Preparation  of  Colloidal  Metal  Solutions.  Ferdinand  Henrich 
{Ber.,  1903,  36,  609 — 616). — Colloidal  metallic  solutions  can  be  px'e- 
pared  by  reducing  tlie  salts  with  polyvalent  phenols  and  photographic 
developers  such  as  "eikonogen."  Gold  chloride  yields,  in  acid  solution, 
blue,  and  occasionally  green  and  rose-coloured  solutions,  but  in  alkaline 
solution  violet  and  red  solutions  which  are  much  more  stable  ;  platiDum 
tetrachloride  gives  brown  .solutions,  silver  nitrate  a  brownish-red  solu- 
tion, and  mercurous  nitrate  a  dark  brownish-yellow  solution.  The  solu- 
tions pass  unchanged  through  a  hardened  filter  and  after  purification 
by  dialysis,  do  not  deposit  metal  when  boiled.  When  subjected  to  an 
electrical  potential  difference,  the  metal  passes  to  the  positive  pole, 
leaving  a  clear  liquid  round  the  negative  pole.  The  solutions  are  not 
altered  by  freezing,  but  are  very  sensitive  to  the  presence  of  acids, 
ba.seH,  ami  salts,  especially  barium  and  zinc  chlorides.  T.  M.  L, 
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Pure  Rhodium.  Sofus  M.  Jorgensen  {Zeit.  anorg.  Chem.,  1903, 
34,  82 — 85). — As  Palmaer  has  shown  that  there  is  a  very  close 
analogy  between  rhodium  and  iridium  salts,  it  was  thought  possible 
that  the  chloropentamminerhodium  chloride  used  in  the  determination 
of  the  atomic  weight  of  rhodium  might  have  contained  iridium,  but 
a  repetition  of  the  determination  with  a  salt  quite  free  from  iridium 
gave  the  same  number  as  before.  The  chloropentammine  chloride  can 
be  freed  from  iridium  completely  by  transforming  it  into  the  xantho- 
nitrate,  and  then  back  into  the  chloropentamminerhodium  chloride ; 
iridium  does  not  appear  to  forni  a  xantho-salt.  The  purification  may 
also  be  effected  by  heating  the  salt  on  the  water-bath  with  nitric 
acid  of  sp.  gr.  1'40  until  no  precipitation  is  obtained  when  the  solution 
is  diluted  and  treated  with  silver  nitrate ;  on  cooling,  rectangular 
crystals  of  chloropentamminerhodium  nitrate  separate.  The  liquid 
is  added  to  its  own  volume  of  water  and  the  deposited  salt  filtered  and 
washed,  then  air-dried,  dissolved  in  warm  water,  and  added  to  con- 
centrated hydrochloric  acid,  when  iridium-free  chloropentammine- 
rhodium chloride  is  deposited,  from  which  pure  rhodium  can  be 
obtained.  The  .salt,  however,  always  contains  some  nitric  acid  from 
which  it  is  freed  by  treatment  first  with  7  per  cent,  sodium  hydroxide 
solution,  then  with  hydrochloric  acid.  J.  McC. 


Mineralogical  Chemistry. 


Native  Arsenic  from  Montreal.  Nevil  Norton  Evans  {Amer. 
J.  6'ci.,  1903,  [iv],  15,  92—93). — A  vein  in  nepheline-syenite  at 
Mount  Royal,  Montreal,  contains  native  arsenic  and  calcite,  with 
very  small  amounts  of  realgar  and  pyrites.  The  ai^senic  is  in  large 
reniform  masses  with  concentric  structure ;  analysis  gave  : 


As. 

Sb. 

s. 

Iiisol. 

Total. 

Sp.  gr. 

98-U 

1-65 

016 

015 

100-10 

5-74 

L.  J.  S. 

Pebbles  of  Argentiferous  Copper  from  Mexico.  J.  J,  Fitz- 
PATRICK  {Zelt.  Kryst.  Miu.,  190.'>,  37,  305  ;  from  Proc.  Liverjwol  Geol. 
>Soc.,  1900,  8,  451). — Rounded  pebbles  of  native  copper  with  enclosed 
particles  of  native  silver  were  found  in  the  river-bed  of  the  Puebla 
valley  near  Popocatepetl  ;  two  of  them  weigh  390  and  220  grams 
respectively.     Analysis  gave  : 

Cn.  Sn.  Fp.  Ag. 

94-05  2-28  3-57  0-06 

L.  J.  S. 
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Some  Copper  Ores  :  the  Zircon  Group.  S.  Stevanovic  {Zeit. 
Krijst.  Mill.,  1903,  37,  235 — 256). — Stylolypite,  Faniatinite,  and 
Enargite. — Specimens  of  copper  ore  from  the  "  Caudalosa  Costrovir- 
royna  "  mine  in  Peru  consist  of  stylotypite,  a  luzonite  rich  in  anti- 
mony, massive  quartz,  crystals  of  enargite,  and  crystals  of  tennantite  ; 
the  several  minerals  were  deposited  in  the  order  enumerated.  The 
I'esult  of  analyses  of  the  massive,  black  stylotypite  are  given  under 
I  and  II,  and  of  crystals  under  III;  sp.  gr.  4"77.     The  mean  of  these 

three  analyses  agrees  with  the  formula  |Cu,Ag,  — , —  j  (SbjAsJSg  ; 

III  agrees  with  this  formula  after  deducting  10 "84  per  cent,  of  chalco- 
pyrite,  and  the  material  used  for  the  analyses  I  and  II  may  have 
been  mixed  with  arsenopyrite.  A  new  analysis  of  the  original 
stylotypite  from  Copiapo,  Chili,  is  given  under  IV;  sp.  gr.  5"18. 
Approximate  measurements  obtained  from  the  rough  crystals  of  stylo- 
typite from  Chili  and  Peru  show  that  the  mineral  is  probably  mono- 
clinic  [rt  :  6  :c  =  l'y202  : 1  : 1-0355  ;  /3=90°  about],  and  isomorphous 
with  xanthocouite  and  pyrostilpnite.  Falkenhaynite  appears  to  be 
identical  with  stylotypite  : 


s. 

Sb. 

As. 

Bi. 

Ca. 

Ag. 

Fe. 

Zn. 

Insol. 

Total. 

I. 

23-20 

22-15 

6-20 

1-12 

41-50 

1-40 

2-24 

1-54 

0-34 

99-69 

II. 

23 -20 

26-31 

4-32 

1-12 

36-05 

1-34 

2-76 

3-43 

1-41 

99-94 

III. 

25-75 

16-86 

6-28 

0-73 

43-60 

1-44 

3-98 

0-80 

0-41 

99-85 

IV. 

23  12 

28-58 

— 

— 

30-87 

10-43 

6-27 

trace 

— 

99-27 

V. 

31-01 

12-74 

9-09 

— 

45-43 

— 

0-67 

— 

0-65 

99-59 

VI. 

32-42 

— 

19-08 

— 

48-53 

— 

— 

— 

— 

100-03 

Embedded  in  the  stylotypite  from  Peru  is  a  massive  mineral  with  a 
reddish  colour  and  absence  of  cleavage,  sp.  gr.  4-47,  which  gave  on 
analysis  the  results  under  V,  agreeing  with  the  formula  Cu3(As,Sb)S4. 
This  is  identical  with  the  mineral  from  Cerro  de  Pasco,  in  Peru, 
analysed  by  Frenzel  in  1875,  and  is  midway  between  luzonite  and 
famatinite  ;  for  it,  the  name  antimon -luzonite  or  stibio -luzonite  is 
proposed. 

Crystals  and  cleavage  fragments  of  enargite  from  the  "Caudalosa 
Costrovirroyna "  mine  gave  the  results  under  VI,  agreeing  with  the 
usual  formula,  CU3ASS4 ;  sp.  gr.  4-440  and  4-488.  A  detailed  crys- 
tallographic  description  of  this  enargite  is  given,  and  several  new 
forms  noted. 

Artificial  Domeykite. — Measurement  of  crystals  of  doraeykite 
(CugAs)  prepared  by  G.  A.  Koenig  (Abstr.,  19U1,  ii,  108)  proves  the 
substance  to  be  orthorhombic  [«:  6  :  c  =  0-5771  :  1  :  1-0206].  The 
crystals  are  thin,  pseudo-hexagonal  plates  of  a  steel-grey  colour,  which 
♦piiokly  Ijecomes  brown  on  exposure  to  the  air;  sp.  gr.  792 — 8-10. 
They  agree  closely  in  habit  with  copper-glance,  and  are  isomorphous 
with  dyscrasite  (Ag,,Sb). 

Zircon  yroup. — Three  different  kinds  of  zircon  were  examined 
with  respect  to  their  sp.  gr.  and  optical  properties.  («)  Brown  pebbles 
from  Ceylon  ;  sp.  gr.  4-U6,  after  being  strongly  heated,  3'965  ;  the 
refractive  indices  are  slightly  changed  after  heating,  but  the  colour 
and  uniaxiality  remain  unaltered,  {b)  Zircons  with  sp.  gr.  about  4-?, 
and    optically    uniaxial,     (c)  Creen    crystal-fragments    from    Coylon  > 
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sp.  gr.  4'33,  awd  optically  biaxial ;  when  heated,  this  variety  becomes 
optically  uniaxial,  its  colour  disappears,  and  its  sp.  gr.  rises  to  466, 
being  thus  transformed  into  the  second  variety. 

Crystallographic  measurements  are  given  of  zircon  from  several 
localities,  and  of  artificial  crystals  of  molybdenum  dioxide.  The  topic 
axes  of  these  are  compared  with  those  of  members  of  the  cassiterite 
group.  L.  J.  S. 

Condition  of  Platinum,  in  the  Nickel-copper  Ores  from 
Sudbury.  Charles  W.  Dickson  {Amer.  J.  Sci.,  1903,  [iv],  15, 
137—139.  Compare  Abstr.,  1896,  ii,  366  ;  1902,  ii,  267).— A  sample 
of  chalcopyrite  from  the  Victoria  mine,  about  twenty  miles  west  of 
Sudbury,  Ontario,  was  dissolved  in  nitric  acid.  The  insoluble  residue 
consisted  of  a  number  of  small,  brilliant  crystals  of  speri^ylite,  of 
which  a  crystallographic  description  is  given.  The  platinum  in  these 
ores  is  therefore  present  as  sperrylite  (PtAsg).  L.  J,  S. 

Rickardite,  a  New  Mineral.  W.  E.  Ford  {Amer.  J.  Sci.^  1903, 
[iv],  15,  69 — 70). — The  new  mineral  occurs  as  lenticular  masses  with 
native  tellurium,  pyrites,  petzite,  berthierite,  &c.,  in  the  Good  Hope 
mine,  Vulcan,  Colorado.  It  has  a  rich  purple  colour  I'esembling  an 
iridescent  tarnish,  and  the  same  colour  is  shown  by  a  fresh  fracture 
and  by  the  fine  powder.  The  mineral  is  massive  and  has  an  irregular 
fracture;  hardness,  3"5;  sp.  gr.  7"54.  The  mean  of  two  analyses  is:  Cu, 
40-74;  Te,  59-21  =  9995.  This  agrees  with  the  formula  Cu^Tcg^ 
Cu2Te,20uTe.  The  mineral  is  named  after  T.  A.  Rickard,  of  New 
York,  by  whom  it  was  found.  L.  J.  S. 

Chemical  Studies  of  Dolomite  and  Magnesite.  Albert 
ViiSTERBERG  {Zeit.  Rrysl.  Min.,  1903,  37,  288—290;  from  Bull.  Geol. 
Inst.  Univ.  Upsala,  1900,  [1901],  5,  97 — 131). — Numerous  experiments 
and  determinations  were  made  in  respect  to  the  action  of  cold  dilute 
acetic  acid  on  magnesite,  dolomite,  dolomitic  marl,  and  limestone,  and 
on  calcareous  algae  rich  in  magnesia.  The  following  conclusions,  among 
others,  are  deduced.  Normal  dolomite  behaves  as  a  true  double 
salt,  and  not  as  a  mixture  of  simple  carbonates,  and  the  only  double 
salt  is  MgCa(C03)2.  In  none  of  the  specimens  examined  was  there 
isomorphous  mixing  of  calcite  with  magnesite  or  with  normal  dolomite. 
Magnesium  carbonate  occurs  in  rocks,  soils,  and  calcareous  algaj  in  three 
forms,  namely,  as  magnesite,  dolomite,  and  a  form,  probably  hydrated, 
readily  soluble  in  acids.  L.  J.  S. 

Minerals  of  Victoria.  K.  II.  Walcott  [Zeit.  Kryst.  Alin.,  1903, 
37,  310—311  ;  from  Proc.  Roy.  Soc.  Victoria,  1901,  13,  253—272).— 
The  present  list  of  the  minerals  and  mineral  localities  of  Victoria  forms 
a  supplement  to  J.  A.  Atkinson's  list  of  1896.  The  following  analyses, 
by  D.  Clark,  are  given  : 

Manganocalcite  from  Buchan :  CaO,  49-77;  MnO,  4-84  ;  FeO,  100; 
MgO,  0-25  ;  CO2,  43-11 ;  insol.,  0-82. 

Orthoclase   from  Mt.    Taylor:    SiOg,  62-84;    Fe.Pg.    1"43;    AlgOg  , 
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20-23;  CaO,  0-92;  MgO,  ■0-30  ;  lv,0,  10-09;  Na20,  3-25  ;  loss  on 
ignition,  1-20. 

Zinc-blende  from  Cassilis  :  Zn,  63-29;  Fo,  4-61;  S,  29-88  ;  insol., 
0-15. 

Wolframite  from  Euckwoug  Creek:  WO3,  75-20;  MnO,  5-74; 
FeO,  17-63;  iusol.,  1-24.  L.  J.  S. 

Tamanite,  a  Ne-w  Iron-calcium  Phosphate.  S.  P.  Popofp 
(Zeit.  Kryst.  Jlin.,  1903,  37,  267 — 268). — In  o.ivities  at  the  junction 
of  a  bed  of  siderite  with  limonite  in  the  limonite  mine  "  Zelesnyj  Hog," 
on  the  Taman  peninsula  (prov.  Kuban),  there  occur*,  rather  abundantly, 
crusts  of  green  to  yellowish-green  ci-ystals,  the  composition  of  which  is 
as  follows  : 


I'-Oj. 

FeO. 

CaO. 

H2O. 

Total. 

Sp.  gr. 

34-50 

20-00 

27-72 

18-33 

100-55 

2-812 

The  corresponding  formula  is  (Ca,Fe)3(PO^)2,4H.,0.  Goniometric 
measurements  ai'e  given  of  the  tx-iclinic  crystals.  There  are  perfect 
cleavages  in  two  directions.  The  mineral  is  closely  allied  to  messelite, 
but  differs  from  this  in  containing  more  water.  In  an  editorial  note, 
added  by  P.  Groth,  it  is  remarked  that  tamanite  is  identical  with 
anapaite  (Abstr.,  1902,  ii,  268).  L.  J.  S. 


Bowenite  from  Kashmir.  Charles  Alexander  McMahon  {Zeit. 
Kryst.  Miu.,  1903,  37,  310  ;  from  2Iem.  Geol.  Survey,  India,  1901,  31, 
312). — Blocks  of  sulphur-yellow,  greenish-yellow,  and  apple-green 
serpentine,  which  have  fallen  from  Mt.  Mango-Gusor  (6349  m.),  near 
Shigar,  into  the  valley  below,  belong  to  the  bowenite  variety.  Sp.  gr., 
2-48  ;  hardness,  5  ;  analysis  gave  : 


SiO„. 

MgO. 

A1,0,. 

FeO. 

CaO. 

II.,0. 

Total. 

41-13 

43-65 

1-23 

1-49 

0-17 

1246 

10013 
L.  J.  S, 

Conditions  of  Formation  of  Orthoclase  and  Albite.  Emil 
Bauk  {Zeit.  physikal.  Chem.,  1903,  42,  567— 576). -—Varying  quanti- 
ties of  amorphous  silicic  acid  and  potassium  or  sodium  aluminate  were 
heated  with  water  in  steel  tubes  for  several  hours  at  520° ;  after 
cooling,  the  contents  of  the  tubes  were  examined  to  determine  what 
solid  had  crystallised  out.  In  this  way,  it  was  found  that  ortho- 
cla.se  and  albite  are  obtained  only  from  solutions  containing  excess  of 
base.  The  author's  general  results,  however,  cannot  well  be  described 
without  reference  to  the  diagram  accompanying  the  paper.     J.  C.  P. 

Melanite  from  Cortejana,  prov.  Huelva,  Spain.  Fernando 
MoLDENUAUEH  (Zeil.  Krynl.  Mill.,  1903,  37,  272). — At  the  junction 
between  porphyrite  and  granulite  was  found  brown,  moist,  clayey 
masses   with  crystal-faces,   which  are   pseudomorphs    after    melanite. 

21—2 
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After  drying,  these  brown  masses  become  hard  and  have  the  following 
composition  : 

SiO..      AI0O3.  FeaOs.      FeO.    MiiO.      CaO.      MgO.     K.fi.     HoO.      Total.    Sp.  gr. 
34-77      3-30      26-89       0-32      0-71       32-04      0-00      0-45      1-30      lOOSS      3-7 

Rhombic  dodecahedra  of  fresh  melanite  occur  in  calcite  at  the 
locality.  L.  J.  S. 

[Uvarovite  and  Hackmahite.]  LeonH.  Borgstrom  {Zeit.  Kryst. 
Min.,  1903,  37,  283—285  ;  from  Geol  For.  Fork.,  1901,  23,  557—566). 
— Notes  are  given  of  various  Finnish  minerals ;  barytes  is  recorded 
for  the  first  time  from  this  country. 

Uvarovite. — This  is  found  as  a  thin,  crystalline  incrustation 
lining  drusy  cavities  in  a  quartzite,  near  the  contact  of  this  with 
serpentiuised  olivino-rock,  at  Sysmii,  parish  Kuusjarvi,  gov.  Kuopio. 
It  has  a  fine  emerald-green  colour  and  vitreous  lustre  ;  it  is  isotropic, 
and  the  refractive  index  for  green  light  is  1'8554.  When  heated,  it 
first  becomes  cloudy  and  yellow,  and  then  opaque  and  black ;  on 
cooling,  it  regains  its  original  clearness  and  colour.     Analysis  gave  : 


SiO... 

AlA- 

Ci-oOo. 

FC2O3. 

CaO. 

MgO. 

Total. 

Sp.  gr. 

36-79 

1-93 

27-54 

0-41 

32-74 

0-50 

99-91 

3-772 

The  mineral  thus  contains  90*2  per  cent,  of  Ca^CrgSigOj.,,  and  is  the 
purest  and  freshest  calcium-chi-ominm  garnet  hitherto  analysed. 

Hachnanite,  a  neio  member  of  the  sodalite  group. — Together 
with  tegirite  and  several  accessory  minerals,  hackmanite  is  a  con- 
stituent of  a  new  rock  called  tawite  from  the  Tawa  valley  in  the 
Kola  peninsula.  It  is  always  developed  in  idiomorphic,  rhombic 
dodecahedral  crystals?  ;  it  is  isotropic,  and  the  refractive  index  for 
Na-\ig\\i  is  1-4868.  The  pale  reddish- violet  colour  of  the  mineral 
soon  disappears  on  exposure  to  daylight.  Hardness  about  5  ;  sp.  gr. 
332 — 3-33.      Analysis  gave  : 

Total,  less 
SiOg.        AloOg.      FeoOj.      CaO.        NaoO.        K.p.        CI.  S.       O  for  CI  and  S. 

36-99      31-77      0-17      0-05      25-84      0-16     6-44     0-39        100-17 

The  mineral  is  soluble  in  hydrochloric  acid,  when  all  the  sulphur  is 
given  off  as  hydrogen  sulphide  ;  the  sulphur  is  thus  present  as  mono- 
sulphide,  and  not  as  polysulphide,  NaSg,  as  in  lazurite.  From  its 
composition,  hackmanite  may  be  considered  to  be  a  sodalite  with 
6-23  per  cent,  of  the  compound  Na^[Al(NaS)]Al„{Si04)3,  a  compound 
which  Brijgger  and  Eiickstrom  in  1890  concluded  to  be  a  constituent 
of  the  artificial  product  known  as  "  white  ultramarine."         L.  J.  S. 


Free  Phosphorus  in  the  Saline  Township  Meteorite.  Oliver  C. 
Farrington  {Amer.  J.  ScL,  1903,  [iv],  15,  71 — 72). — While  drilling 
a  hole  in  this  stone,  a  white  "  smoke  "  with  pungent,  garlic-like  odour 
was  observed,  and  on  looking  into  the  drill-hole  a  luminous  spot  was 
seen.     Qualitative  tests  of  the  powder  from  the  hole  showed  the  pre- 
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sence  of  phosphorus.     Two  other  holes  were  bored,  but  witli  no  repeti- 
tion of  the  phenomena.  L.  J.  S. 

Composition  of  the  Iron  of  Ovifak,  Greenland  :  Bituminous 
Coal  from  Sweden.  Glkmkns  Winklkr  (Zeit.  Kryst.  Min.,  1903, 
37,  286—288;  from  Of  vers.  K.  Vet.-Akad.  Furl,..,  1901,58,  495—503). 
— The  tei'restrial  iron  of  Ovifak  was  examined  for  carbon  monoxide, 
the  presence  of  which  as  a  residue  is  suggested  by  Winkler's  theory  of 
the  formation  of  this  iron  (Abstr.,  1900,  ii,  598),  but  none  was 
detected.  The  following  analysis,  by  P.  Iwanoff,  is  given  of  a 
weathered  sample  of  the  iron:  soluble  in  water,  2"n  (Fe,  0*57;  Na, 
0-18;  K,  0-11  ;  Mg,  0-01  ;  01,  0-68  ;  SO3,  0-47  ;  O,  001);  soluble  in 
aqua  regia,  89-03  (Fe,  7534  ;  Ni,  1-85  ;  Oo,  0-48;  Cu,  O'lS  ;  0.  2*29  ; 
S,  0-18;  Oa,  0-07;  Mg,  0-04;  01,  0-96;  SO3,  0-06;  0,  4-42;  llf>, 
3'21);  insoluble  (silicates),  8*96;  total,  100*10.  In  this  weathered 
material  there  are,  besides  normal  sulphates  and  chlorides,  the  follow- 
ing basic  salts  of  iron  :  Fo^(OH)603,  Fej^01g(OH)j80t„  and  Fe8(0H)22S04. 

In  the  alum  shales  of  the  Oambrian  formation  of  West  Gottland, 
there  occur  lenticular  masses  of  a  bituminous  coal  known  in  Sweden  as 
"  Kolm.  '     Analysis  of  this  by  H.  Liebert  gave  : 

C.  H.  0.  N.  S.  HoO.         Ash.  Total. 

60-24       4-64      3-50      0-50      3-99      4-85      22-28      lOO'OO 

The  red  ash  contained  : 

UgOs.      FeoO;,.      Al,03.     Mn^Og.    MgO.      CaO.    KjO.lSra.O.   SO3.       SiO.3. 
2-87     19"65     21-14     0-32     1-58     trace     [5-98]     0-60     49-86 

Another  sample  of  the  ash  contained  only  1-68  per  cent.  UgOg. 

A.  E.  NoRDENSKioLD  {loc.  cit.,  505 — 513),  in  remarks  on  the  previ- 
ous paper,  notes  that  several  years  ago  he  detected  the  presence  of 
variable  amounts  (1 — 3  per  cent.)  of  uranium  in  the  ash  of  the 
Swedish  "  Kolm  "  ;  there  are  also  small  amounts  of  nickel,  zinc,  copper, 
molybdenum,  and  vanadium,  as  well  as  traces  of  cerite  and  gadolinite 
earths.  The  ash  of  several  other  asphaltic  and  anthracitic  minerals 
from  various  parts  of  Sweden,  and  the  ash  of  the  American  grahamite, 
also  contain  small  amounts  of  uranium.  An  asphalt  which  occurs 
abundantly  in  the  Lilla  Kallmora  mine  contains  13  per  cent,  of  ash, 
7  per  cent,  of  which  is  uranous  oxide.  L.  J.  S. 


Physiological    Chemistry. 


Respiratory  Exchange  and  Temperature  in  Hibernating 
Animals.  iMakcus  S.  Pemhuky  (./.  Vhyniol.,  19():i,  29,  195-212).— 
\\  hen  the  dormouse  and  hedgehog  are  ;u;tivo  and  have  a  teniporaturo 
over  30'^  the  respiratory  exchange,  although  variable,  is  approximately 
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equal  to  that  of  non-hibernating  animals  of  similar  size.  When  the 
dormouse  is  torpid  and  its  temperature  about  12°,  the  exchange  is 
reduced  ;  the  discharge  of  carbon  dioxide  may  be  only  one-hundredth 
of  what  it  was  before  ;  the  absorption  of  oxygen  is  not  reduced  so 
much  ;  tbe  respiratory  quotient  may  fall  to  0'23.  In  awaking,  the 
temperature  may  rise  19°  in  42  minutes,  the  exchange  increases,  and 
the  respiratory  quotient  rises  to  0"75.  In  the  hedgehog,  similar 
results  were  "obtained  ;  the  respiratory  quotient  sinks  to  0'51.  The 
low  respiratory  quotients  are  explained  by  the  partial  combustion  of 
fat  and  formation  of  sugar  which  is  stored  as  glycogen.  Correspond- 
ing results  have  previously  been  described  in  marmots.        W.  D.  H. 

Action  of  Acids  and  Acid  Salts  on  Blood  Corpuscles  and 
other  Cells.  S.  Peskind  {Amer.  J.  Physiol,  1903,  8,  404—429. 
Compare  Abstr.,  1902,  ii,  31). — In  continuation  of  previous  work,  it 
is  now  stated  that  the  precipitating  agents  do  not  penetrate  far  into 
the  corpuscle,  but  combine  with  the  surface  layer.  The  existence  of 
an  envelope  to  mammalian  red  blood-corpuscles  is  regarded  as  highly 
probable.  The  same  is  triie  for  leucocytes,  and  probably  for  all  typical 
cells.  The  envelope  consists  of  nucleo-proteid,  cholesterol,  and 
lecithin.  W.  D.  H. 

The  Laking  of  Dried  Red  Blood-corpuscles.  Charles  Claude 
Guthrie  [Amer.  J.  Physiol.,  1903,  8,  441  —  446). — Experiments  are 
described  which  show  that  a  number  of  reagents  will  lake  red  cor- 
puscles even  after  they  have  been  dried.  W.  D.  H. 

Glycolysis  of  Different  Sugars.  P.  Portier  (ComjJt.  rend. 
Soc.  Biol.,  1903,  55,  191— 192).— The  blood  of  the  dog  and  rabbit 
prodvices  glycolysis  of  dextrose,  galactose,  Isevulose,  mannose,  and 
maltose,  but  not  of  sucrose,  lactose,  sorbose,  arabinose,  and  xylose. 

W.  D.  II. 

Blood  Gases  during  Anaesthesia  produced  by  Amylene. 
Cn.  LivoN  (Compt.  rend.  Soc.  Biol.,  1903,  55,  143 — 144). — Daring 
anaesthesia  produced  in  dogs  by  amylene,  there  is  no  arrest  of  internal 
combustion,  as  with  chloi'oform  and  ether.  On  extracting  the  blood 
gases,  amylene  is  found  as  a  constituent.  W.  D.  II. 

Blood  Changes  after  Haemorrhage.  E.  P.  Baumann  (J.  Physiol, 
1903,  29,  18 — 38). — Haemorrhage  produces  a  general  deterioration  of 
the  blood  ;  the  haemoglobin  is  more  diminished  than  the  red  corpuscles; 
an  increase  of  leucocytes,  mainly  of  the  polymorphonuclear  kind, 
occurs  ;  there  is  an  increase  of  serum-albumin,  of  fibrin,  and  of  rate 
of  coagulation.  If  the  haemorrhage  occurs  during  the  administration 
of  inorganic  iron,  the  main  difference  noted  from  the  foregoing  is  that 
although  the  red  corpuscles  are  diminished,  the  hnemoglobin  is  raised 
beyond  its  original  value.  If  organic  iron  is  given,  the  change  is  the 
same,  but  not  so  pronounced.  If  arsenic  is  given,  hferaorrhage  pro- 
duces the   usual  changes,  except  that  the  leucocytes  are  diminished. 
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If  both  iron  and  arsenic  are  given,  the  deterioration  of  the  blood  is 
less  when  hnemorrhage  occurs  than  when  either  drug  is  given 
separately.     The  experiments  were  made  on  dogs.  W.  D.  H. 

Blood  Changes  in  Epilepsy.  Egbert  Pugh  (Brain,  1902,25, 
501 — 5.39). — The  alkalinity  of  the  blood  falls  prior  to  the  onset  of  a 
fit  in  idiopathic  epilepsy  ;  when  the  fit  is  over,  the  fall  continues ;  the 
return  to  the  normal  occurs  five  or  six  hours  later,  but  the  normal  in 
these  cases  is  lower  than  in  perfectly  healthy  people.  The  fall  after 
the  fit  is  due  to  the  production  of  acid  substances  from  the  contracting 
muscles.  Tveucocytosis,  mainly  of  the  small  hyaline  cells,  also  occurs, 
and  this  is  more  pronounced  in  status  epilepticus.  W.  D.  11. 

The  Blood  after  Administration  of  Adrenalin.  CnARLEs  H. 
VosBURGH  and  A,  N.  Richards  (Amer.  J.  Physiol.,  1903,9,  35 — 51). — 
Intraperitoneal  injection  of  adrenalin  chloride,  or  its  application  to 
the  pancreas,  causes  an  increase  of  sugar  in  the  blood.  This  reaches  its 
maximum  in  from  one  to  three  hours,  and  may  last  for  more  than 
fourteen  hours.  With  the  hyperglycfemia,  the  time  of  extravascular 
coagulation  of  the  blood  is  lessened.  This  also  appears  to  be  due  to 
action  on  the  pancreas.  The  increase  of  sugar  is  in  great  pax't  due  to 
an  increased  formation  of  the  sugar  by  the  liver.  W.  D.  H. 

Bacteriolytic  Serum- complements,  Warfield  T.  Longcopb 
{/.  Hi/giene,  1003,  3,  28 — 51). — Human  blood-serum  contains  a 
number  of  bacteriolytic  complements,  and  noimal  persons  show  slight 
fluctuations  in  the  amount  in  their  blood.  In  many  prolonged  chronic 
diseases  (nephritis,  liver-cirrhosis,  diabetes),  there  is  a  marked  decrease, 
and  such  persons  are  therefore  very  susceptible  to  infections  which 
prove  fatal.  Some  individuals  do  not  show  such  reduction,  and 
appear  to  escape  terminal  infection  in  consequence.  Hyperleucocytosis 
is  often  associated  with  high  complement-content  for  typhoid  and 
colon  bacilli.  Tho  seium  in  some  typhoid  fever  patients  shows  a 
diminution  in  the  specific  complement  for  the  typhoid  bacillus. 

W.  D.  H. 


Action  of  Camphor  on  the  Mammalian  Heart  and  Vessels. 
Heinricii  Winterberg  (/^M^e?-'s  ylrc/i/v,  1903,  94,  455— 508).— The 
chief  action  of  camphor  on  the  blood  vessels  of  rabbits,  cats,  and  dogs 
is  to  produce  dilatation.  It  has  a  slight  and  evanescent  action  on  the 
vasomotor  centre,  which  is  probably  reflex,  but  the  main  effect  is 
peripheral.  No  evidence  was  found  that  cfimphor  is  favourable  to  the 
activity  of  the  heart.  W.  D.  H. 

Biochemical  Theories.  Leopold  Spiegel  {Chem,  Cenir.,  1903, 
i,  240-  241  ;  from  Fwlsrhr.  Med.,  20,  834— 844).— A  ciitical  account  of 
recent  theories  in  relation  to  Ehrlich's  hypotheses.  The  importance 
of  osmotic  changes  is  also  insisted  on.  W.  D.  H. 
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Experiments  on  the  Metabolism  of  Matter  and  Energy  in 
the  Human  Body.  Wiebur  O.  Atwatek,  Francis  G.  Benedict, 
A.  P.  Bryant,  A.  W.  Smith,  and  J.  F.  Snell  (13th  Ann.  Rep.  Starr's 
Agric.  Exper.  Stat,  for  1900,  96— 129).— The  results  include  de- 
terminations of  nitrogen,  carbon,  hydrogen,  water,  and  the  mineral 
constituents  of  the  food,  excrement,  and  products  of  respiration.  The 
potential  energy  of  the  food  and  excrement  was  determined  by  means 
of  the  bomb  calorimeter  (compare  A^m.  Rep.,  1894,  135,  and  1897, 
199),  whilst  the  kinetic  energy  given  off  by  the  subject  was  measured 
with  the  respiration  calorimeter. 

The  results  afford  a  demonstration,  which  scarcely  falls  short  of 
being  final,  of  the  law  of  the  conservation  of  energy  as  applied  to  the 
living  organism,  but  the  discussion  of  some  of  the  points  is  reserved 
until  further  data  are  available,  N.  H.  J.  M. 

Effect  of  Muscular  Activity  on  the  Digestion  and  Metabolism 
of  Nitrogen.  Charles  E.  Wait  {Bied.  Centr.,  1903,32,116—118; 
from  U.S.  Dept.  Agric.  Bui.,  117). — The  digestibility  of  food  was  not 
appreciably  affected  by  muscular  activity.  With  regard  to  the 
question  whether  proteids  or  non-nitrogenous  substances  are  utilised 
in  the  exercise  of  force,  it  was  found  that  no  difference  occurred  in  the 
amount  of  nitrogen  in  the  urine  which  could  be  attributed  to  increased 
nitrogen  metabolism  due  to  muscular  activity.  N.  H.  J.  M. 

Salivary  Digestion  in  the  Stomach.  W.  B.  Cannon. and  H.  F. 
Day  (Froc.  Amer.  Physiol.  Soc,  1902,  xxviii ;  Amer.  J.  Physiol.,  8). — 
Peristalsis  at  the  fundus  does  not  occur  in  the  early  stages  of  gastric 
digestion,  and  free  acid  does  not  appear  until  an  hour  after  the  arrival 
of  food  there.  Crackers  free  from  sugar  were  mixed  into  a  paste  with 
saliva  and  introduced  into  the  stomachs  of  cats.  These  were  then 
allowed  to  live  from  30  to  90  minutes,  and  the  contents  of  the 
stomachs  removed,  and  boiled.  Sugar  was  then  estimated  to  Allihn's 
method ;  the  amount  in  the  cardiac  end  was  from  twice  to  two  and  a 
half  times  as  great  as  in  the  pyloric  end.  This  ratio  is  diminished  if 
the  food  is  fluid,  if  the  total  amount  of  food  is  small,  and  if  the 
stomach  is  massaged  during  life.  W.  D.  H. 

Variations  in  the  Acidity  of  the  Gastric  Juice  in  Hysteria. 
J.  Sellikr  and  Jean  Abadie  (Oompt.  rend.  Soc.  Biol.,  1903,  55, 
107 — 110). — The  variations  in  the  acidity  of  the  gastric  juice  of  a 
patient  during  hysterical  states  were  insignificant,  W,  D.  H. 

Action  of  Alcohol  on  Gastric  Secretion.  George  B.  Wallace 
and  Holmes  C.  Jackson  {Froc.  Amer.  Physiol.  Soc,  1902,  xvii — xviii ; 
Amer.  J.  Physiol.,  8). — When  alcohol  is  introduced  into  the  intestine 
of  dogs,  it  stimulates  gastric  secretion  ;  this  is  purely  reflex,  and  does 
not  occur  when  the  gastric  nerves  are  cut.  Oil  of  peppermint  acts 
in  the  same  way.  W.  D.  H. 

Digestion  of  Gelatin.  Phoebus  A.  Levene  and  L.  B.  Stookky 
[Froc.  Amer.  Physiol.  Soc,  1902,  xxiii ;  Amer.  J.   Physiol.,  8). — In  the 
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course  of  tryptio  digestion  of  gelatin,  free  ammonia  increases  as  the 
gelatin  is  transformed  into  the  primary,  and  the  primary  into  the 
secondary  gelatoses.  W.  D.  H. 

Proteid  Digestion  in  Man.  Ernst  Hkinrich  (Chevi.  Cent?-., 
1903,  20S— 291);  from  Munch.  Med.  Woch.,  49,  2003— 2005).— In 
healthy  persons,  experiments  with  boiled,  finely-divided  beef  show  that 
in  the  lirst  hour  one-third  of  the  proteid  is  in  solution  in  the 
stomach.  Addition  of  carbohydrates  increases  proteolysis  by  10  per 
cent.  W.  D.  H. 

Biological  Relation  of  Proteids  and  Proteid-assimilation. 
PuoEiJUS  A.  l^KVENE  and  L.  B.  Stookey  {Froc.  Amer.  Ph>/siol.  Soc,  1902, 
xxiii  ;  Amer.  J.  Phjsiol.,  8). — The  biological  individuality  of  proteids, 
as  shown  by  the  precipitin  test,  explains  the  fact  that  proteid 
material  injected  has  first  to  be  broken  up  and  then  reconstructed 
into  the  molecule  characteristic  of  the  given  animal.  Where  the 
breaking  down  occurs  is  not  yet  established,  but  the  opinion  is  ex- 
pressed that  foreign  proteids  do  not  pass  the  digestive  system  (liver 
included)  unchanged.  W.  D.  H. 

Intestinal  Absorption.  Rudolf  Hober  {PJlugers  Archiv,  1903, 
94,  337—346.  Compare  Abstr.,  1901,  ii,  610).— It  is  the  rule  that 
lipoid  soluble  combinations  are  absorbed  intraepithelially,  and  those 
which  are  insoluble  interepithelially.  To  this  rule,  iron  compounds 
form  an  exception ;  compounds  of  other  heavy  metals  were  investigated, 
and  were  all  found  to  obey  the  rule  of  interepithelial  absorption. 

W.  D.  H. 

Influence  of  the  Hydrogen  Ion  in  Peptic  Proteolysis. 
William  J.  Gies  (froc.  Amer.  I'hysioL  Soc,  1902,  xxxiv;  Amer.  J. 
Physiol.,  8). — The  fact  that  pepsin  shows  digestive  power  only  when 
acid  is  present  implies  the  dependence  of  the  enzyme  on  hydrogen  ions 
for  its  activity.  Experiments  with  various  acids  support  this  view. 
Additional  experiments  with  equi-dissociated  solutions  are  expected 
to  show  what  influence,  if  any,  the  anions  have.  W.  D.  H. 

Tyrosinase  in  Suberites  Domuncula.  Jules  Cotte  (Compt. 
rend.  Soc.  PioL,  1903,65,  137 — 139). — Certain  sponges,  Suberites  being 
mainly  examined,  contain  a  tyrosinase  in  their  body  juice  which  turns 
brown  on  exposure  to  air.  W.  D.  H. 

Influence  of  Exercise  on  Human  Muscle.  Thomas  Andrew 
Storey  (Amer.  J.  Physiol.,  1903,  9,  52 — 55). — J>y  means  of  the 
ergograph,  it  was  determined  that  human  voluntary  muscle  is  made 
more  irritable  by  successive  excitations.  The  irritability  is  greatly 
increased  by  a  moderate  amount  of  work,  but  is  decreased  by  a 
fatiguin;:  .amount  of  work,  'i'lio  "  w.irniing  up  "  i>ra(ticc  of  athletes 
has,  therefore,  a  rational  foundation.  VV.   D.  H. 
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The  Sugars  of  Muscle.  William  A.  Osborne  and  S.  Zobel  (/, 
Physiol.,  1903,  29,  1 — 8). — The  hydrolysis  of  glycogen  by  saliva  and 
taka-diastase  can  proceed  as  far  as  dextrose.  At  37°,  with  malt 
diastase  and  pancreatic  juice,  it  stops  with  the  formation  of  maltose. 
In  all  cases,  an  osazone  is  obtained  which  melts  approximately  at 
153°.  This  so-called  zsomaltosazone  is  maltosazone,  altered  by  the 
presence  of  a  dextrinous  substance,  as  Brown  and  Morris  showed  in 
connection  with  the  hydrolysis  of  starch  by  malt-diastase.  The  carbo- 
hydrates of  muscle,  exclusive  of  glycogen,  are  dextrins,  dextrose, 
and  maltose,  the  latter  sugar  preponderating.  W.  D.  H. 

Comparative  Study  of  Sugar  in  Muscles.  Cadeag  and 
Maignon  {Compt.  rend.,  1903,  136,  120— 122).— Next  to  the  liver,  the 
heart  is  the  organ  which  elaborates  most  sugar  ;  it  produces  more  than 
other  striated  muscles  ;  smooth  muscle  produces  but  little  sugar. 

W.  D.  H. 

Action  of  Drugs  on  Bronchial  Muscles.  T.  Gregor  Brodie  and 
W.  E.  Dixon  {J.  Physiol. ,1903, 29, 97— 173).— The  vagus  nerve,  and  not 
the  sympathetic,  contains  both  constrictor  and  dilator  fibres  for  the 
bronchial  muscles.  The  degree  of  contraction  is  best  estimated  by  the 
plethysmographic  method.  Ether  and  chloroform,  used  as  anaesthetics, 
paralyse  the  endings  of  both  sets  of  nerve  fibres.  Muscarine,  pilocarpine, 
and  physostigmine  induce  bronchiolar  constriction.  This  effect  is 
abolished  by  atropine.  Barium  salts,  veratrine,  bromine,  and  salts  of 
many  heavy  metals  (for  instance,  gold)  produce  constriction  which  is  not 
influenced  by  atropine.  Inhalation  of  carbon  dioxide  leads  to  constric- 
tion which  is  not  altogether  central  in  origin.  Chloroforuo,  ether,  lobelia, 
and  atropine  induce  dilatation  when  constriction  is  previously  present. 
The  effect  of  lobelia  is  transient,  that  of  atropine  is  permanent. 

W.  D.  H. 

The  Choline  Test  for  Active  Degeneration  of  the  Nervous 
System.  F.  Walker  Mott  {Arch.  Xeurol.,  1903,  2,  858—862).— 
The  amount  of  choline  in  the  blood  runs  parallel  with  the  condition 
of  active  degeneration  in  the  nervous  system.  The  amount  can  be 
ascertained  by  the  precipitation  of  the  platinichloride  from  an  alcoholic 
extract  of  1 — 10  c.c.  of  blood.  Notes  of  the  cases  are  given.  The 
test  is  of  no  use  to  distinguish  between  organic  and  functional  disease, 
vinless  the  organic  disease  is  active  at  the  time  the  blood  is  drawn. 
It  is  therefore  specially  applicable  after  the  onset  of  symptoms  indicating 
irritative  or  destructive  processes.  W.  D.  H. 

Presence  of  Arsenic  in  the  Animal  Series.  Gabriel  Bertrand 
{Ann.  Inst.  Pasteur,  1903,  17,  1—10.  Compare  ibid.,  1902,  16, 
553). — A  considerable  number  of  animals,  ranging  fi'om  sheep  to 
sponges,  were  examined,  and  in  every  case  arsenic  was  found  to  be 
present. 

Arsenic  is  not  confined  to  certain  organs,  but  occurs  in  all  tissues 
(compare  Abstr.,  1902,ii,  517  and  694  ;  and  this  vol.,  ii,  91  and  92). 

N.  H.  J.  M. 
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Fluorine  in  Bone  and  Teeth.  Jodlbauer  [Zeit.  Biol.,  1902, 
44,  259—267.  Compare  Abstr.,  1902,  ii,  34).— There  is  no  essential 
difference  in  the  amount  of  fluorine  in  the  bones  in  herbivora  and 
carnivora  ;  the  amount,  however,  varies  greatly  in  the  same  animal 
(0*05  to  0'32).  The  flat  bones  have  less  than  the  long  bones,  but  the 
amount  in  the  latter  varies  also.  Teeth,  especially  the  front  ones, 
contain  more  fluorine  than  bone.  W.  D.  H. 

Iodine  in  Cells.  J.  Jl'stus  {Chem.  Centr.,  1903,  i,  405  ;  from 
Virchoios  Archiv,  1903,  170,  501 — 517). — By  a  microchemical  method, 
sections  of  vaiious  animal  and  vegetable  tissues  show  that  iodine  is  a 
widely  distributed  element.  In  animal  tissues,  it  is  found  in  the 
thyroid,  lymph  glands,  thymus,  kidney,  spleen,  testis,  and  suprarenal 
body.     It  is  mostly  present  in  the  nucleus  of  the  cells. 

W.  D.  H. 

Manganese  and  Iron  in  Sponges.  Jules  Cotte  {Compt.  rend. 
Soc.  Biol.,  1903,  55,  139 — 141). — Manganet^e  is  present  in  various 
sponges,  especially  in  the  gemmules.     Iron  also  occurs.       W.  D.  H, 

Occurrence  of  Uracil  in  the  Animal  System.  Albrecht 
Kossel  and  H.  Steudel  {Zeil.  phjsiol.  Chem.,  1903,  37,  245—247. 
Compare  Ascoli,  Abstr.,  1901,  i,  108;  Kossel  and  Neumann,  Abstr., 
1899,  i,  631). — When  thymus  nucleic  acid  is  hydrolysed  with  10  per 
cent,  (by  vol.)  sulphuric  acid  at  150°,  it  yields  a  small  amount  of  uracil. 
The  same  compound  may  also  be  obtained  from  the  testicles  of 
herrings.  It  has  not  been  proved  whether  the  uracil  is  a  primary 
decomposition  product  of  the  nucleic  acid  or  whether  it  may  not  be 
obtained  indirectly  from  cytosin.  J.  J.  S. 

Lecithin  in  Suprarenal  Bodies.  Leon  Bernard,  Bigart,  and 
Hknhi  L,\BnK  (Compt.  rend.  Soc.  Biol.,  55,  120— 122).— The  large 
amount  of  lecithin  in  the  suprarenal  body  in  different  animals  justi- 
fies the  conclusion  that  these  organs  .secrete  or  make  lecithin. 

W.  D.  H. 

Lecithin  in  the  Suprarenal  Body  of  the  Guinea-pig.  Paul 
MuLON  (Compt.  rend.  Soc.  Biol.,  1903,  55,  82 — 83). — The  opinion  is 
expressed  that  lecithin  is  a  variable,  but  important,  constituent  of 
certain  fatty  particles  seen  in  the  guinea-pig's  suprarenal  body. 

W.  D.  H. 

Coagulation  Temperature  of  Cell-globulin.  F.  Walker 
MoTT  and  Wilijam  D.  Hai.lirurton  {Arch.  Neurol.,  1903,  2, 
727 — 734). — The  physico-chemical  cuiso  of  death  from  hyperpyrexia  is 
coagulation  of  cell-globulin.  When  this  constituent  of  protoplasm  is 
coagulated,  the  protoplasm  as  such  is  destroyed.  The  temperature  at 
which  s\ich  coagiilation  is  produced  most  easily  is  47",  but  temperatures 
as  low  as  42'',  if  prolonged,  will  have  the  same  (fleet.  Tho  changes  are 
readily  demonstrable  in  nervous  tissues,  ami  by  means  of  mothylone-bliie, 
chromatolytic  changes  are  demonstrable   in  nerve  cells;  but  as  cell- 
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globulin    is   widely  distributed,  there  is  no   doubt   that  other  proto- 
plasmic structures  are  similarly  effected.  W.  D.  H. 

Proteids  in  the  Body  Fluids.  Julius  Joachim  {Ffluyer's 
Archiv,  1903,  93,  558 — 60-t). — The  difPereuce  now  shown  to  exist 
between  pseudo-globulin  and  euglobulin  renders  an  examination  of 
the  proteids  in  blood,  exudations,  urine,  (fee,  necessary.  A  large 
number  of  analyses  are  given.  In  pleural  fluid,  the  amount  of  all 
three  proteid  fractions  (the  two  globulins  and  albumin)  is  very  con- 
stant ;  the  amount  of  euglobulin  is  increased  in  pleuritis.  In  peri- 
toneal fluid,  there  is  a  high  percentage  of  globulin  (especially  of 
pseudo-globulin)  in  cirrhosis,  and  a  low  pei'centage  (especially  of 
euglobulin)  in  cases  of  cancer.  In  ascites,  due  to  tubercle,  there  are 
great  variations.  In  blood  serum  of  men  and  animals,  the  tables 
given  show  great  variations  also.  The  relation  of  the  proteid  frac- 
tions to  toxins  and  antitoxins  is  discussed.  In  nephritic  urine,  the 
amount  of  albumin  is  greater  than  that  of  globulin  ;  euglobulin, 
however,  is  absent  or  present  only  in  traces.  In  amyloid  disease,  the 
amount  of  globulin  of  both  kinds  increases.  W.  D.  H. 

Proteids  in  Exudations.  Moritz  (C/<e??i.  Centr.,  1903,  i,  239—240; 
from  Munch.  Med.  IFocA.,  49,  1748 — 1749). — Exudations  contain  a  pro- 
teid which  is  readily  precipitable  by  acetic  acid  ;  this  has  been  variously 
described  as  a  nucleo-proteid,  a  mucoid,  and  a  globulin.  In  the  present 
work,  globulin  characters  are  ascribed  to  it ;  it  may  occur  in  urine. 
It  does  not  occur  in  transudations.  The  precipitate  is  soluble  in  dilute 
mineral  acids  and  in  excess  of  acetic  acid.  W.  D.  H. 

Milk  Coagulation.  A.  S.  Loevenhart  (Proc.  Amer.  Physiol.  S'oc., 
1902,  XXXV  ;  Amer.  J.  Fhysiol,  8). — The  interval  between  the  time  the 
"  metacasein  reaction"  can  be  obtained  and  coagulation,  varies 
inversely  with  the  amount  of  rennin.  Soluble  calcium  salts  are  neces- 
sary for  the  metacasein  reaction.  If  at  the  metacasein  stage  the 
rennin  is  destroyed  by  heating,  the  addition,  of  calcium  chloride  at  40° 
produces  a  coagulum.  This  shows  that  at  this  stage  the  caseinogen 
has  been  largely  transformed  into  paracasein.  Fresh  milk  can  neither 
precipitate  paracasein  solutions  nor  prevent  the  precipitation  of  para- 
casein by  calcium  chloride.  It  appears  that  the  calcium  salts  in  milk 
are  altered  in  some  way  by  rennin,  and  thus  become  capable  of  pre- 
cipitating paracasein.  The  calcium  salts  are  probably  loosely  com- 
bined with  some  constituent  of  the  milk,  and  these  compounds  are 
dissociated  by  the  rennin.  W.  D.  H. 

Existence  in  certain  Milks  of  a  Ferment  which  Decom- 
poses Salol.  A.  Desmoulieres  {J.  Pharm.  Chim.,  1903,  [vii],  17, 
232 — 239). — The  decomposition  of  salol  into  salicylic  acid  and  phenol 
by  human  milk  and  the  milk  of  asses  is  considered  by  the  author  to 
be  a  saponification  process,  and  not  to  be  due  to  a  ferment.  These 
two  milks  are  more  alkaline  than  the  milk  of  other  animals,  and 
experimental  work  is  described  which  shows  that  acidification  prevents 


PHYSIOLOGICAL   CHEMISTRY.  313 

the  action,  and   further,  that  it   will    proceed  in  artificially  prepared 
solutions  of  the  requisite  and  simultaneous  acidity  and  alkalinity. 

W.  P.  S. 

Active  Components  of  the  Secretions  of  the  Skin  Glands 
of  the  Toad.  Euwin  S.  Faust  {Ckem.  Cenlr.,  1903,  i,  3-i7  ;  from 
Arch.  exp.  Path,  rharm.,  49,  1—6.  Compare  Abstr.,  l'J02,  i,  446). — 
A  reply  to  Phisalix  and  Bertrand's  criticisms  (Abstr.,  1902,  ii,  576). 
The  presence  of  bufotenin  in  the  skin  of  the  toad  is  by  no  means 
proved.  E.  W.   W. 

Purine  Excretion  in  Man.  Richakd  Burian  and  Heinrich 
ScHUR  {Pjiuyers  Archiv,  1903,  94,  273—336.  Compare  Abstr.,  1902, 
ii,  530). — Further  experiments  in  support  of  the  authors'  previous 
conclusions,  and  criticism  of  Loewi's  results.  W.  D.  H. 

Exercise  and  Urinary  Secretion.  G.  C.  Garratt  {J.  Physiol.., 
1903,  29,  9 — 14). — Early  excretion  of  sulphuric  acid  is  a  constant 
feature  in  the  metabolism  which  accompanies  rapid  muscular  exercise 
(bicycling).  It  passes  out  combined  with  potassium  and  ammonium, 
and  the  maximum  output  occurs  several  hours  before  that  of  total 
nitrogen.  The  increased  excretion  of  phosphoric  acid  due  to  exercise 
bears  close  relation  to  that  of  free  acid  and  urea.  The  acid  is  eliminated 
chiefly  in  combination  with  alkali  earths  and  ammonium.  The  normal 
relation  between  sodium  and  chlorine  is  not  disturbed  by  exercise,  nor 
is  the  usual  influence  of  increase  of  the  urinary  water  on  them 
prevented  thereby.  W.  D.  H. 

Comparative  Pharmacological  Experiments  on  the  Action  of 
Poisons  on  Unicellular  Organisms.  W.  Korentschewsky  {Chem. 
Cenlr.,  1903,  i,  347  ;  from  Arch.  exp.  Path.  Pharm.,  1902,  49,  7—31). 
— The  original  paper  contains  a  description  of  experiments  on  the 
action  of  alkalis,  acids,  salicylic  and  benzoic  acids  and  their 
sodium  salts,  caffeine,  Caffeiauni  natrio-salicylicum,  Caffeinum  natrio- 
henzoicuia,  sodium  chloride,  potassium  chloride,  potassium  iodide, 
sodium  iodide,  potassium  bromide,  sodium  bromide,  ammonium 
bromide,  veratrine  hydrochloride,  physostigmine  salicylate,  strophan- 
thine, strychnine  nitrate,  atropine  sulphate,  cocaine  hydrochloride, 
morphine  hydrochloride,  antipyrine,  mercuric  chloride,  and  neutral-red 
on  Paramceclum  caudalum  and  Vorticella  luicrostuma.  In  many  cases, 
the  poisons  acted  on  the  infusoria  in  much  the  same  way  as  on 
vertebrates.  E.  W.  W. 

Experiments  on  the  Carbohydrate  Acids.  Paul  Meyer  {Chem. 
Centr.,  1903,  i,  474—475  ;  from  J^eil.  klin.  Med.,  47,  Nos.  1,  2). — The 
results  of  experiments  on  the  carbohydi-ate  acids  show  that  dextrose 
may  be  directly  oxidised  to  glycuronic  acid  in  the  organism,  whilst 
clilorulose  forms  several  loivorotatory  substances,  but  only  an  extremely 
small  quantity  of  urochloralic  acid.  Glycuronic  acid  promotes  the 
separation  of  oxalic  acid  and  its  accumulation  in  the  liver.  Gluconic 
acid  is  attacked,  but  not  completely  oxidised,  saccharic  acid  being 
excreted    in    the    urine.      It    is    evident,    therefore,    that    whilst    the 
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CHg'OH  gioap  may  be  oxidised  in  the  organism,  the  CO^H  group  is 
not  affected,  and  this  fact  is  in  accordance  with  the  assumption  that 
dextrose  may  be  directly  oxidised  to  glycuronic  acid.  Saccharic  acid 
is  converted  into  oxalic  acid. 

From  these  results,  it  appears  that  in  some  cases  an  increase  in  the 
quantity  of  glycuronic  acid  which  is  excreted  may  indicate  incomplete 
oxidation  of  dextrose.  E.  W.  W. 

Toxicity  of  Epinephrin  (Adrenalin).  Samuel  Amberq  {P7-oc. 
Amer.  Physiol.  8oc.,  1902,  xxxiii — xxxiv  ;  Amer.  J.  Physiol.,  8). — The 
pathological  changes  produced  by  epinephrin  consist  of  haemorrhages 
in  heart,  lungs,  liver,  and  other  organs.  There  is  an  injurious  effect 
on  the  heart  as  well  as  on  respiration ;  there  is  an  initial  stimulation 
followed  by  paralysis  of  the  cardiac  vagus.  Two  mg.  given  intra- 
venously per  kilo,  of  body  weight  is  fatal  in  dogs ;  the  fatal  dose 
given  subcutaneously  is  6  mg.,  and,  injected  iutraperitoneally,  0'5  to 
0-08  mg.  per  kilo,  of  body  weight.  W.  D.  H. 

Action  of  Ethyl  Alcohol  on  Protoplasm.  Frederic  S.  Lee 
{Proc.  Amer.  Physiol.  6'oc.,  1902,  xix ;  Amer.  J.  Physiol.,  8). — The 
contractions  of  the  bell  of  the  medusa  Gonionema  are  markedly 
increased  by  small  doses  of  alcohol.  This  agrees  with  results  on 
striated  muscle  ;  larger  doses  in  both  cases  have  an  unfavourable 
effect.  W.  D.  H. 

Origin  of  Glycuronic  Acid.  John  A.  Man  del  and  Holmes  C. 
Jackson  [Proc.  Amer.  Physiol.  Sac,  1902,  xiii — xiv;  Amer.  J.  Physiol., 
8). — Camphor  was  given  to  fasting  dogs,  and  the  camphorglycuronic 
acid  estimated  in  the  urine.  The  amount  excreted  was  lessened  by 
feeding  with  sugar,  and  increased  by  feeding  with  meat.  It  is  there- 
fore probable  that  proteid,  and  not  sugar  (as  Mayer  considers),  is  the 
source  of  the  acid.  It  was  not  discoverable  in  the  blood,  and  perfusion 
experiments  pointed  to  the  kidney  itself  as  the  seat  of  the  synthesis  of 
the  glycurouates.  The  kidney  shows  fatty  degeneration  in  the  ascend- 
ing loops  of  Henle,  but  not  in  the  convoluted  tubules.        W.  D.  H. 

Physiological  Action  of  Ipoh  and  Antiarin.  C.  G.  Seligmann 
(/.  Physiol.,  1903,  29,  39 — 57). — Ipoh,  the  arrow  poison  of  the  upas  tree, 
owes  its  properties  to  the  glucoside  antiarin.  In  frogs,  it  acts  on  the 
heart  ventricle  like  a  poison  of  the  digitalin  group ;  it  also  causes 
paralysis  of  the  central  nervous  system  and  passing  clonic  spasms  of 
the  voluntary  muscles.  In  mammals  and  birds,  there  are  also  gastro- 
intestinal symptoms ;  some  birds  are  comparatively  immune.  In 
some  respects,  the  antiarin  prepared  for  the  present  work  was  less 
active  than  preparations  made  by  previous  investigators. 

W.  D.  H. 

Nucleic  Acid.  Lafayette  B.  Mendel,  Frank  P.  Underhill,  and 
Benjamin  White  {Amer.  J.  Physiol,  1903,  8,  377— 403).— Vegetable 
nucleic  acid  from  the  wheat  embryo  resembles  the  guanylic  acid  of  the 
pancreas  in  its  physiological   effects.     It  produces  a  fall  of  arterial 
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pressure,  a  lessening  of  blood  coagulability,  an  increased  lymph  flow, 
and  a  degree  of  immunity  against  subsequent  injections. 

Its  ingestion  in  man  is  followed  by  an  increased  output  of  uric  acid, 
and  in  the  dog  by  the  excretion  of  allantoin.  These  products  corre- 
spond with  only  a  portion  of  the  purine  radicle  introduced.  In 
animals,  allantoin  excretion  was  observed  after  the  introduction  of 
vegetable  nucleic  acids  into  the  body  per  rectum,  intravenously, 
intraperitoueally,  and  subcutaneously.  Some  features  of  intermediary 
purine-metabolism  are  discussed.  W.  D.  H. 

Oxaluria.  A.  M.  I^uzzato  {Zeit.  physiol.  Chem.,  1903,  37, 
225 — 24-1). — In  the  urine  of  dogs,  r.ibbits,  and,  to  a  smaller  extent, 
men,  a  substance  is  usually  present  which,  on  boiling  with  hydrochloric 
acid,  yields  oxalic  acid ;  this  substance  is  probably  oxaluric  acid. 
The  addition  of  ammonium  oxalurate  to  human  urine  does  not  produce 
a  sediment  of  calcium  oxalate ;  the  presence  of  oxaluric  acid  will  not 
therefore  account  for  a  deposit  of  calcium  oxalate.  In  some  unknown 
conditions,  less  oxalic  acid  is  obtained  in  the  urine  after  it  has  been 
boiled  with  hydrochloi'ic  acid  than  before ;  this  is  of  importance  in 
view  of  the  estimation  of  this  substance.  In  the  animal  body,  oxaluric 
acid  is  converted  into  oxalic  acid  and  completely  oxidised.  Ad- 
ministration of  uric  acid  in  dogs  and  rabbits  causes  no  noteworthy 
increase  of  oxalic  acid  excretion  ;  if  oxalic  acid  is  formed  from  uric  acid, 
it  appears  to  be  completely  oxidised.  W.  D.  H. 

Physiological  Action  of  Proteoses.  Lafayette  B.  Mendel 
and  Fkank  V.  Underhill  {Froc.  Amer.  Fhysiol.  Soc,  1902,  xvi — xvii  ; 
Amer.  J.  Physiol.,  8). — Pick  and  Spiro  consider  that  the  property  of 
retarding  blood-clotting  is  attributable  not  to  pure  proteoses,  but 
to  an  active  impux'ity  (peptozyme).  In  the  present  research,  various 
proteoses  were  prepared  pure  from  different  proteids,  but  were  found 
to  produce  characteristic  symptoms,  les.sened  blood-coagulability,  fall 
of  arterial  pressure,  excitation  followed  by  narco.sis,  lymphagogic 
effects,  and  a  degree  of  immunity.  W.  D.  H. 

Tribromo/er.-butyl  Alcohol.  E.  M.  Houghton  and  T.  B. 
Ai.nuicii  {I'roc.  Amer.  I'hysiol.  Soc,  1902,  xviii — xix ;  A7ner.  J. 
Fhysiol.,  8). — Willgerodt  prepared  a  trichloro-^er. -butyl  alcohol,  and 
mentioned  that  he  had  made  a  similar  bromo-compound.  The  present 
paper  considers  the  pharmacological  properties  of  the  latter  compound. 
Although  it  has  decided  antesthetic  properties  in  animals,  it  has  only 
little  influence  on  the  heart  or  circulation,  and  recovery  ojcurs  without 
untoward  results.  W.  D.  H. 

Albumoses  and  Peptone  Precipitins.  llosTOSKiand  Sacconagiii 
[Chem.  Cent,:,  1903,  i,  529;  from  Deulsch.  vied.  Woch.,  1903,  29, 
No.  5). — By  injection  of  the  proteolytic  products  of  serum-albumin 
from  the  horse,  obtained  by  peptic  and  tryptic  digestion,  precipitins 
were  obtained  which  react  with  albumin  and  its  products;  the  weakest 
reaction  is  with  peptone.     The  precipitins  arc  not  destroyed  by  heat 
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The    paper   contains   criticisms    of    previous    work,    and    theoretical 
deductions  on  the  subject  of  the  constitution  of  immune  substances. 

W.  D.  H. 

Antipepsin.  Hans  Sachs  {Chem.  Centr.,  1903,  i,  244;  from  Fortsckr. 
Med.,  20,  425 — 428). — Animals  can  be  immunised  with  pepsin  and  an 
antipepsin  obtained  ;  this  emphasises  the  analogy  between  ferments 
and  toxins.  W.  D.  H. 

Antilaccase.  C.  Gessard  {Compt.  rend.  Soc.  Biol.,  1903,  55, 
227 — 228). — By  the  subcutaneous  injection  of  laccase  into  rabbits, 
their  serum  in  time  develops  an  antilaccase.  W.  D.  H. 

[Action  of  Secretin.]  Enriquez  and  Hallign  [Compt.  read.  Soc. 
Biol.,  1903,  55,  233  —  234). — Experiments  are  described  which  are 
mainly  confirmatory  of  the  work  of  Bayliss  and  Starling.  Intra- 
duodenal  injection  also  produces  a  flow  of  bile.  There  is  also  a  slight 
fall  of  blood  pressure.  The  intravenous  injection  of  sodium  carbonate 
favours  both  biliary  and  pancreatic  seci'etion.  W.  D.  H. 

Pancreatic  Secretion.  W.  M.  Bayliss  and  Ernest  H.  Starling 
(/.  Physiol.,  1903,  29,  174 — 180). — Pancreatic  secretin  is  a  simple 
substance  of  definite  chemical  constitution,  common  to  all  types  of 
vertebrate  animals,  and  not  specific  for  each  type.  The  direct  action 
of  secretin  is  limited  to  the  pancreas ;  the  increase  of  bile  which 
follows  its  injection  may  be  indirect.  Salivation  docs  not  occur  if 
the  nerves  to  the  salivary  glands  have  been  cut,  and  is  probably  due 
to  ansemia  of  the  medullary  centres,  produced  by  the  depressor 
substance  which  usually  accompanies  secretin.  Secretin  can  only  be 
obtained  by  extracting  the  upper  part  of  the  small  intestine  with 
acid,  and  from  no  other  part  of  the  body.  W.  D.  H. 

Factors  in  Bacteriolytic  Action.  E.  W.  Ainley  Walker 
{J.  Hygiene,  1903,  3,  52 — 67). — The  amount  of  complement  in  a 
serum  varies  from  hour  to  hour  after  the  blood  is  shed.  If  the 
serum  is  left  in  contact  with  the  clot,  the  complement  steadily  increases 
for  a  few  hours,  and  then  shows  progressive  diminution.  Whipped 
blood  and  serum  removed  from  the  clot  undergo  a  steady  diminution 
from  the  first.  Complement  is  a  result  of  disintegration  of  leucocytes. 
The  administration  of  excess  of  immune  serum  may  be  as  harmful  in 
the  course  of  an  infection  as  its  entire  omission  ;  in  fact,  it  might  bring 
about  a  fatal  issue  by  absorbing  all  the  complement  and  thus  arresting 
normal  protective  processes.  W.  D.  H. 

Influence  of  Camphor  upon  the  Excretion  of  Dextrose  in 
Phloridzin  Diabetes.  Holmes  C.  Jackson  [Froc.  Amer.  Physiol.  Soc, 
1902,  xxxii — xxxiii ;  Amer.  J.  Physiol.,  8), — In  animals  suffering  from 
pancreatic  or  phloridzin  diabetes,  the  dextrose :  nitrogen  ratio  is 
2"8  : 1,  except  in  the  dog,  in  which  animal,  during  phloridzin  diabetes, 
it  is  3*75  : 1  ;  but  if  the  dog  is  given  camphor,  the  ratio  sinks  ta 
2"8  : 1.     Fatty  degeneration,  limited  to  the   ascending  loops  of   Henley- 
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was  found.  The  evidence  appears  to  point  to  a  double  origin  of  the 
sugar  wliich  appears  in  the  urine  as  the  result  of  the  administration 
of  phloridzin.  W.  D.  H. 

Flesh  Feeding  and  Gout.  INFartin  Kociimann  {PJliiyer's  Arc/iiv, 
1903,  94,  o93 — 621). — Dogs  fed  on  meat  only  exhibit  subacute 
nephritis,  cloudy  swelling  of  the  liver,  and  deposition  of  pigment  in 
the  spleen.  The  harmful  effect,  which  is  produced  not  only  by  horse- 
flesh but  also  by  beef  and  other  kinds  of  meat,  is  attributed  to  in- 
creased formation  of  uric  acid.  The  bearing  of  such  observations  on 
gout  is  pointed  cut.  "W.  D.  H. 

Proteid-free  Diphtheria  Antitoxin.  Puoscher  {Chem.  Centr., 
1903,  i,  244—245  ;  from  Milnch.  vied.  Woch.,  49,  No.  28).— Diphtheria 
antitoxin  can  be  obtained  which  gives  no  proteid  reactions.  The 
antitoxins  are  believed  to  be  a  new  class  of  substances  which,  although 
they  do  not  dialyse,  are  simpler  than  proteids.  W.  D.  H. 

Abnormal  Constituents  of  the  Urine  in  Epileptic  Fits.  K. 
Inouye  and  T.  Saiki  {Zeit.  2)Ii)/siol.  Chem.,  1903,  37,  203—218).— 
In  epileptic  fits,  the  temporary  albuminuria  generally  seen  is  doubt- 
less caused  by  the  interference  with  oxidative  processes  and  the  con- 
sequent injui-y  to  the  kidney  cells.  The  liver  functions  are  also  affected, 
and  this  accounts  for  the  appearance  of  paralactic  acid  in  the  urine, 
to  which  this  paper  devotes  special  attention.  W,  D.  H. 

Harmfulness  of  Boric  Acid.  Franz  Hofmann  (Chem.  Centr., 
1903,  i,  242  ;  from  Deutsch,  med.  Woch.,  28,  832 — 833). — Boric  acid 
is  not  innocuous;  it  is  a  powerful  cell-poison,  and,  iu  the  quantities  in 
which  it  is  commonly  used  as  a  preservative,  is  harmful.      W.  D.  H. 

Toxicity  of  Ethyl  Alcohol.  Nestor  Grecant  {Compt.  rend.  Soc. 
Biol.,  1903,55,  225  —  227). — A  rabbit  which  received  by  the  oesophageal 
sound  225  c.c.  of  20  per  cent,  ethyl  alcohol,  became  insensible  and 
died  about  six  hours  later.  A  dog  was  also  killed  in  a  similar  way. 
Small  quantities  of  alcohol  were  found  in  the  blood.  Probably  death 
from  alcohol  in  man  is  more  frequent  than  is  generally  thought. 

W.  D.  H. 

Influence  of  Artificial  Respiration  on  Strychnine  Spasms. 
William  J.  Giks  and  S.  J.  Meltzkk  (Amer.  J.  Fhijsiol.,  190.3,  9, 
1 — 25). — The  claim  of  Brown  Bequard  that  section  of  the  spinal  coid 
or  vagi  abolishes  the  arresting  inihunce  which  artificial  respiration 
exerts  on  strychnine  spasms  is  unfounded.  It  is  probable  that  the 
arrest  is  largely  due  to  the  mechanical  effect  of  the  insufflation,  as  it 
occurs  also  with  hydrogen  insufflation.  W.  D.  H. 

Poisons  in  the  Tentacles  of  Actinians.  Charles  RrciiET  {Comj>i. 
rend.  Sac.  JSioL,  1903,  55,  240 — 218). — Two  poisons  were  separatcil 
from  the  tentacles  of  sea  anemones  ;  one,  called  concjestvi,  is  insoluble 
in  alcohol,  and   produces   congestion   mainly   of  the   intestinal   lilood 
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The    paper    contains    criticisms    of    previous    work,    and    theoretical 
deductions  on  the  subject  of  the  constitution  of  immune  substances. 

W.  D.  H. 

Antipepsin.  Hans  Sachs  {Chem.  Cenir.,  1903,  i,  244;  from  Fortschr. 
Med.,  20,  425 — 428). — Animals  can  be  immunised  with  pepsin  and  an 
antipepsin  obtained  ;  this  emphasises  the  analogy  between  ferments 
and  toxins.  W,  D.  H. 

Antilaccase.  C.  Gessard  {Compt.  rend.  Soc.  Biol.,  1903,  55, 
227 — 228). — By  the  subcutaneous  injection  of  laccase  into  rabbits, 
their  serum  in  time  develops  an  antilaccase.  W.  D.  H. 

[Action  of  Secretin.]  Enriquez  and  Hallion  {Comj)t.  rend.  Soc. 
Biol..,  1903,  55,  233  —  234). — Experiments  are  described  which  are 
mainly  confirmatory  of  the  work  of  Bayliss  and  Starling.  Intra- 
duodenal  injection  also  produces  a  flow  of  bile.  There  is  also  a  slight 
fall  of  blood  pressure.  The  intravenous  injection  of  sodium  carbonate 
favours  both  biliary  and  pancreatic  secretion.  W.  D.  H. 

Pancreatic  Secretion.  W.  M,  Bayliss  and  Ernest  H.  Starling 
(J.  Physiol.,  1903,  29,  174 — 180). — Pancreatic  .secretin  is  a  simple 
substance  of  definite  chemical  constitution,  common  to  all  types  of 
vertebrate  animals,  and  not  specific  for  each  type.  The  direct  action 
of  secretin  is  limited  to  the  pancreas ;  the  increase  of .  bile  which 
follows  its  injection  may  be  indirect.  Salivation  does  not  occur  if 
the  nerves  to  the  salivary  glands  have  been  cut,  and  is  probably  due 
to  ansemia  of  the  medullary  centres,  produced  by  the  depressor 
substance  which  usually  accompanies  secretin.  Secretin  can  only  be 
obtained  by  extracting  the  upper  part  of  the  small  intestine  with 
acid,  and  from  no  other  part  of  the  body.  W.  D.  H. 

Factors  in  Bacteriolytic  Action.  E.  W.  Ainley  Walker 
(/.  Hygiene,  1903,  3,  52 — 67). — The  amount  of  complement  in  a 
serum  vai-ies  from  hour  to  hour  after  the  blood  is  shed.  If  the 
serum  is  left  in  contact  with  the  clot,  the  complement  steadily  increases 
for  a  few  hours,  and  then  shows  progressive  diminution.  Whipped 
blood  and  serum  removed  from  the  clot  undei'go  a  steady  diminution 
from  the  first.  Complement  is  a  result  of  disintegration  of  leucocytes. 
The  administration  of  excess  of  immune  serum  may  be  as  harmful  in 
the  coui'se  of  an  infection  as  its  entire  omission  ;  in  fact,  it  might  bring 
about  a  fatal  issue  by  absorbing  all  the  complement  and  thus  arresting 
normal  protective  processes.  W.  D.  H. 

Influence  of  Camphor  upon  the  Excretion  of  Dextrose  in 
Phloridzin  Diabetes.  Holmes  C.  Jackson  {Froc.  Amer.  Physiol.  Soc, 
1902,  xxxii — xxxiii ;  Amer.  J.  Physiol.,  8). — In  animals  suffering  from 
pancreatic  or  phloridzin  diabetes,  the  dextrose :  nitrogen  ratio  is 
2-8  : 1,  except  in  the  dog,  in  which  animal,  during  phloridzin  diabetes, 
it  is  3*75  : 1  ;  but  if  the  dog  is  given  camphor,  the  ratio  sinks  to 
2'8  :  1.     Fatty  degeneration,  limited  to  the   ascending  loops  of   Henle;- 


PHYSIOLOGICAL    CHEMISTRY.  317 

was  found.  The  evidence  appears  to  point  to  a  double  origin  of  the 
sugar  whicli  appears  in  the  uriue  a.s  the  result  of  the  administration 
of  phloridzin.  W.  D.  H. 

Flesh  Feeding  and  Gout.  ]\rARTiN  Kociimann  {PJliiyer's  Archiv, 
1903,  94,  593 — 621). — Dogs  fed  on  meat  only  exhibit  subacute 
iiflphiitis,  cloudy  swelling  of  the  liver,  and  deposition  of  pigment  in 
the  spleen.  The  harmful  effect,  which  is  produced  not  only  by  horse- 
flesh but  also  by  beef  and  other  kinds  of  meat,  is  attributed  to  in- 
creased formation  of  uric  acid.  The  bearing  of  such  observations  on 
gout  is  pointed  cut.  W.  D.  H. 

Proteid-free  Diphtheria  Antitoxin.  Prosciier  {Chem.  Centr., 
1903,  i,  244—245  ;  from  Milnch.  vied.  Woch.,  49,  No.  28).— Diphtheria 
antitoxin  can  be  obtained  which  gives  no  proteid  reactions.  Tlie 
antitoxins  are  believed  to  be  a  new  class  of  substances  which,  although 
they  do  not  dialyse,  are  simpler  than  pi-oteids.  \V.  D.  H. 

Abnormal  Constituents  of  the  Urine  in  Epileptic  Fits.  K. 
Inouye  and  T.  Saiki  {Zeit.  fhysiol.  Chem.,  1903,  37,  203—218).— 
In  epileptic  fits,  the  temporary  albuminuria  generally  seen  is  doubt- 
less caused  by  the  interference  with  oxidative  processes  and  the  con- 
sequent injury  to  the  kidney  cells.  The  liver  functions  are  also  affected, 
and  this  accounts  for  the  appearance  of  paralactic  acid  in  the  urine, 
to  which  this  paper  devotes  special  attention.  W.  D,  H. 

Harmfulness  of  Boric  Acid.  Franz  Hofmann  {Chem.  Cenir., 
lOUo,  i,  242  ;  from  Deutsch.  med.  Woch.,  28,  832— 833).— Boric  acid 
is  not  innocuous  ;  it  is  a  powerful  cell-poison,  and,  in  the  quantities  in 
which  it  is  commonly  used  as  a  preservative,  is  harmful.      W.  D.  H. 

Toxicity  of  Ethyl  Alcohol.  Nestor  Grehant  (Compt.  rend.  Soc. 
Biol.,  1903,55,  225  —  227). — A  rabbit  which  received  by  the  oesophageal 
sound  225  c.c.  of  20  per  cent,  ethyl  alcohol,  became  insensible  and 
died  about  six  hours  later.  A  dog  was  also  killed  in  a  similar  way. 
Small  quantities  of  alcohol  were  found  in  the  blood.  Probably  death 
from  alcohol  in  man  is  more  frequent  than  is  generally  thought. 

W.  D.  H. 

Influence  of  Artificial  Respiration  on  Strychnine  Spasms. 
William  J.  Giks  and  S.  J.  Meltzick  (Amer.  J.  rhj/siol.,  \\)()'.\,  9, 
1 — 25). — The  claim  of  Brown  Seqiiard  tliat  section  of  the  spinal  cord 
or  vagi  abolishes  the  arresting  in<hunce  which  artificial  respiration 
exerts  on  strychnine  spasms  is  uufoumleJ.  It  is  probable  that  the 
arrest  is  largely  due  to  the  mechanical  effect  of  the  insufflation,  as  it 
occurs  also  with  hydrogen  insufflation.  W.  D.  H. 

Poisons  in  the  Tentacles  of  Actinians.  Charles  Bkmiet  [Covijit. 
rend.  Soc.  JiioL,  1903,  55,  24<) — 218). — Two  poisons  were  separated 
from  the  tentacles  of  sea  anemones  ;  one,  called  congestin,  is  insoluble 
in  alcohol,  and   produces   congestion   mainly    of  the   intestinal   blood 
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vessels  by  acting  on  the  vaso-motor  nerves.  Tlie  other,  called  thalassin^ 
is  soluble  in  a  mixture  of  alcohol  and  ether,  and  produces  an  urticarial 
eruption.     Both  are  powerful.  W.  D.  H. 
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Action  of  Ozone  on  the  Diphtheria  Bacillus  and  its  Toxin. 
Fernand  Aur.oiNG  and  jMauc  Troude  {Compt.  rend.  Soc.  Biol.,  1903, 
55,  236 — 237). — The  action  of  ozone  is  injurious  both  to  the  bacillus 
and  toxin  of  diphtheria;  the  colour  of  the  bacillus  deepens, 

W.  D.  H. 

Decomposition  of  Salicylic  Acid  by  Mould.  Frank  E.  Lott 
(J.  Soc.  Cliem.  Ind.,  10O3,  22,  198). — In  June  last,  a  number  of 
mould  colonies  wei'e  found  to  have  grown  in  a  solution  of  salicylic 
acid  made  in  1892.  The  solution  originally  contained  0'0S663  gram  of 
salicylic  acid  per  litre,  but  on  testing,  the  salicylic  acid  had  completely 
disappeared,  no  coloration  being  obtained  with  ferric  chloride. 
Further  experiments  with  the  mould  showed  that,  when  allowed  to 
grow  in  a  solution  of  the  above-mentioned  strength,  the  salicylic  acid 
was  entirely  destroyed  in  about  5  weeks,  the  action  being  more  rapid 
when  a  little  ferric  chloride  was  added.  W.  P.  S. 

Enzymes  in  Mould  Fermentations.  Eduard  Buchner  and  - 
Jakob  Meisenheimer  [Ber.,  1903,  36,  634 — 638). — Since  it  was 
shown  that  the  alcoholic  fermentation  brought  about  by  yeast  is  due 
to  the  presence  of  an  enzyme,  it  has  been  suggested  that  the 
formation  of  lactic  acid  in  dead  animal  muscles  is  also  duo  to  an 
enzyme.  Up  to  the  present,  no  enzyme  has  been  isolated  from  any 
of  the  various  bacteria  which  are  capable  of  converting  sugar  into 
lactic  acid,  or  from  the  bacteria  which  bring  about  the  oxidation  of 
alcohol  into  acetic  acid.  From  Bacillus  Delbriicki,  which  is  probably 
identical  with  Lafar's  B.  acidijicans  longissiinus,  an  enzyme  has  been 
obtained  by  the  following  proce.'S  :  a  pure  culture  of  the  bacillus 
was  grown  on  sterilised  tubers  at  40 — 45°  and  then  transferred  to 
sterilised  water,  from  which  it  was  separated  by  centrifugalising  ;  in 
order  to  kill  the  bacteria,  the  solid  residue  thus  obtained  was  treated 
with  acetone  and  etlier  (compare  Abstr.,  1902,  ii,  521);  the  yellowish- 
brown  powder  was  rubbed  up  with  sand  free  from  calcium  carbonate 
and  then  placed  in  a  solution  of  sucrose  to  which  toluene  had  been 
added  as  an  antiseptic  ;  the  mixture,  which  was  completely  sterile,  was 
kept  for  five  days  at  42° ;  little  formation  of  lactic  acid  took  place 
unless  the  acid  was  removed  by  calcium  carbonate,  but  under  these 
conditions,  sufficient  lactic  acid  was  obtained  to  prepai'e  and  analyse 
the  zinc  salt ;  it  was  not  ascertained  whether  the  inactive  or  one  of 
the  active  modifications  was  formed. 
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From  tlie  beer- vinegar  bacterin,  a  culture  was  isolated  by  growing 
the  bacteria  on  tubers  in  the  presence  of  four  per  cent,  alcohol  and 
one  per  cent,  acetic  acid,  a  medium  in  which  other  organisms  ai'e  not 
able  to  grow.  From  this  culture,  an  enzyme  was  obtained  by  the 
method  just  described  which,  in  the  presence  of  calcium  carbonate, 
rapidly  oxidised  alcohol  to  acetic  acid.  K.  J.  P.  O. 

Development  of  Yeast  in  Sugar  Solutions  without  Fermen- 
tation. D.  IwANOWSKi  {Cenlr.  Bakl.  Par.  II.,  1903,  10,  151—154). 
— A  reply  to  Richter  (Abstr.,  1902,  ii,  C81),  In  highly  nitrogenous 
solutions,  yeast  loses  to  a  great  extent  its  character  as  a  ferment, 
whilst  its  growth  is  considerably  increased.  The  development  of 
the  yeast,  at  the  expense  of  peptone  and  fermentation  products,  after 
the  sugar  had  been  consumed,  is  relatively  slow.  In  peptone  alone, 
growth  only  takes  place  with  diiliculty.  N.  H.  J.  M. 

Alcoholic  Fermentation  with  Yeast  Extract  (Buchner's 
Zymase)  in  Presence  of  Blood-serum.  Arthur  Harden  {Ber., 
I'JOa,  36,  715— 716).— The  addition  of  blood-serum  very  greatly 
reduces  the  rate  at  which  the  niti'ogeu  of  yeast  extract  becomes  soluble  ; 
the  inhibiting  effect  is  almost  complete  in  the  case  of  horse-serum,  but 
is  very  marked  also  in  the  case  of  the  serum  from  the  pig  and  the  dog  \ 
egg-albumin,  on  the  other  hand,  produces  no  inhibiting  effect,  but 
itself  undergoes  proteolysis.  The  fact  that  yeast-extract  can  only 
ferment  a  limited  amount  of  sugar  is  usually  explained  by  assuming 
the  presence  in  the  extract  of  a  proteolytic  enzyme,  which  soon 
destroys  the  agent  active  in  fermentation.  In  accordance  with  this 
view,  it  is  found  that  the  addition  of  blood-serum  to  a  mixture  of 
yeast-extract  and  sugar  causes  an  increase  of  60 — 80  per  cent,  in  the 
amount  of  sugar  fermented — a  result  most  readily  explained  by  the 
inhibiting  effect  of  the  .'^erum  on  proteolysis  of  the  extract. 

T,  M.  L. 

Influence  of  "  Decantation "  on  the  Composition  and 
Bacterial  State  of  Mineral  Waters.  Edmond  Bonjean  {JiuU.  Soc. 
chim.,  1903,  29,  [iii],  137 — 142). — Analyses  were  made  of  the 
original  water,  the  depo.>it  on  the  bottoms  of  "  decanting  "  reservoirs, 
the  surface  "  crust,"  and  of  the  water  after  *'  decantation  "  in  the 
case  of  the  ferruginous  waters  produced  by  the  Saint-Yorre,  Rapaggio, 
and  Appollinaris  springs.  The  results,  as  tabulated  in  the  original, 
show  that  the  deposit  is  principally  ferric  carbonate  or  oxide  with 
smaller  quantities  of  calcium  carbonate  and  organic  matter,  whilst  the 
8urface"crust"ischieflycalciumcarbonate.  Although  the  presence  oftlio 
surface  "crust"  favours  the  existence  of  anaerobic  bacteria,  as  shown 
by  the  presence  of  nitrites  in  the  water,  mineral  waters  of  this  type 
are  not  good  culture  media,  and  consequently  bacteria  multiply  slowly 
during  the  process  of  "decantation."  The  species  observed  were 
Asjyeryillns  iti(jer,  A.  albus,  Bfccle^'ium  termo,  /JkcUIus  stoloiiatus, 
B.  roseus  liquefaciens,  B.  aureus,  B.  arhorescena.  Micrococcus  sulph- 
ureus,    M.    luteus,  and    M.    cremdides.     The    author  points   out   that 
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"  decantation,''  resulting  as  it  does  in  a  change  in  the  composition  of 
mineral  waters,  is  objectionable  from  a  medical  point  of  view. 

T.  A.  H. 

Antibacterial    Properties  of  Peru    Balsam.     M.   Piorkowski 

(Chem.  Centr.,  1903,  i,  414 — 415  ;  from  Ber.  Deutsch.  pharvi.  Ges.,  12, 
386 — 391). — The  presence  of  20  per  cent.,  and  even  more,  of  Peru 
balsam  has  been  found  to  only  very  slightly  affect  the  growth  of 
bacteria.  A  culture  of  Pyocyaneus,  which  had  remained  in  the  balsam 
for  24  hours,  when  transferred  to  nutritive  medium  showed  signs  of 
germination.  Similarly,  1*5  per  cent,  of  cinnamein  and  4  of  styracin 
were  not  sufficient  to  effect  complete  sterilisation.  The  presence  of 
2  per  cent,  of  cinnamic  acid,  on  the  other  hand,  was  found  to  impede 
gi'owth,  and  4  per  cent,  to  cause  death.  Hence  it  is  scarcely  possible 
for  Peru  balsam  to  have  an  antibacterial  action.  E.  W.  W. 

Isolation  of  the  Enzyme  which  effects  Anaerobic  Respira- 
tion in  the  Cells  of  the  Higher  Plants  and  Animals.  Julius 
Stoklasa  and  P.  Czerny  {Ber.,  1903,  36,  G22— 634).— It  has  been 
demonstrated  that  anaerobic  respiration,  which  occurs  in  the  tubers  of 
sugar  beet  and  potatoes  and  in  peas,  causes  a  conversion  of  the  carbo- 
hydrates into  alcohol  and  carbon  dioxide,  that  is,  an  alcoholic  fermenta- 
tion ;  the  change  is  brought  about  by  an  enzyme  which  is  contained 
in,  or  formed  by,  the  cells. 

The  tubers  of  sugar  beet  or  potatoes,  from  which  the  ferment  was 
isolated,  were  sterilised  and  allowed  to  respire  anaerobically  for 
several  days ;  within  a  short  time,  vigorous  alcoholic  fermentation  had 
begun.  The  tubers,  &c.,  were  then  rubbed  up  to  a  thin  paste  and  the 
sap  pressed  out  at  a  pressure  of  300  atmospheres  and  filtered  through 
linen.  The  proteid  was  precipitated  by  means  of  alcohol  and  ether, 
and  from  the  liquid  thus  obtained  the  ferment  thrown  out  by  further 
treatment  with  alcohol  and  ether.  This  precipitate,  which  is  but  small, 
was  dried  at  20 — 30°  and  retains  its  activity  for  5 — 7  days. 

The  experiments  with  the  ferment  were  carried  out  in  such  a  manner 
that  the  carbon  dioxide  and  the  alcohol  could  both  be  estimated  ;  they 
were  found  to  be  in  mol.  proportion.  Great  precautions  were  taken  to 
ensure  that  the  mixtures  were  sterile.  In  most  cases,  potassium  met- 
arsenite  or  thymol  were  added.  Further,  when  bacteria  were  known 
to  be  present,  it  was  always  shown  that  they  were  not  able  to  convert 
the  carbohydrates,  at  least  under  the  conditions,  into  alcohol  and 
carbon  dioxide. 

The  enzyme  obtained  from  the  sugar  beet  {Beta  vulgaris)  was  found 
to  be  exceedingly  active ;  it  attacked  dextrose  more  rapidly  than 
Isevulose.  Similar  results  were  obtained  with  the  potato  {Solanmn 
tuberosum)  and  with  the  pea  [Pisum  sativum). 

It  was  also  demonstrated  that  both  in  the  pea  and  the  beetroot,  it 
is  not  necessary  to  let  the  peas  or  the  tuber  respire  anaerobically  ;  the 
glycolytic  enzyme  was  present  in,  and  could  be  isolated  from,  the 
fresh  plant. 

The  fermentation  in  all  the  experiments  began  at  once,  and  was 
most  active  after  24  hours  ;  it  had  completely  ceased  after  62  hours. 
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An  enzyme  of  similar  properties  has  been  isolated  from  the  leaves 
and  fruit  of  plants,  the  ferment  obtained  fi-om  the  former  being 
exceptionally  active. 

From  various  animal  organs,  the  lungs,  heart,  liver,  and  muscles  of 
cattle,  a  ferment  has  been  isolated,  which  has  very  active  glycolytic 
properties  ;  a  temperature  of  37^^,  the  normal  mammalian  temperature, 
is  the  optimum  temperature  for  this  enzyme.  K.  J.  P.  O. 

Vegetation  in  Atmospheres  Rich  in  Carbon  Dioxide.  Em 
Demoussy  {Compt.  rend.,  1903,  136,  325 — 328). — Lettuce,  tobacco, 
and  colza  were  grown  in  sand  with  oi'dinary  air  and  with  air  contain- 
ing an  excess  of  carbon  dioxide.  Greatly  increased  growth  was 
obtained  when  the  carbon  dioxide  was  obtained  from  soil  or  from 
liquid  carbon  dioxide  slowly  diffused  through  water  under  the  ordinary 
pressure.  Whilst  the  plants  grown  in  air  alone  weighed  less  than  1 
gram,  the  weight  was  increased  to  17'5  and  33  grams  when  the 
amount  of  carbon  dioxide  was  raised  to  15  and  25  respectively  in 
10,000. 

When,  however,  the  carbon  dioxide  was  prepared  from  marble  and 
hydrochloric  acid,  the  plants  soon  became  yellow,  even  when  the  gas 
was  passed  through  several  Hannel  filters  and  columns  of  solid  potass- 
ium carbonate,  and  the  amount  reduced  to  7  in  10,000. 

The  unfavourable  results  obtained  by  Brown  and  Escombe  (Abstr., 

1902,  ii,  682)  are  attributed  to  impurities  in  the  carbon  dioxide  (com- 
pare Deherain  and  Maquenne,  Abstr.,  1882,  639).  N.  H.  J.  JVT. 

Breaking  down  of  Tyrosine  in  Seedlings.  R.  Bertel  {Chem. 
Centr.,  1903,  i,  178;  from  Ber.  deut.  hot.  Ges.,  20,  454—463).— 
Tyrosine  is  produced  abundantly  in  seedlings  of  Lujnnus  albus  from  the 
reserve  proteids  of  the  cotyledons,  and  is  partially  oxidised  by  an 
enzyme  in  the  upper  parts  of  the  I'oots,  yielding  a  substance  identified 
as  Wolkow  and  Baumann's  homogentisic  acid.  This  substance,  which 
reduces  silver  nitrate,  is  further  oxidised  in  the  lowest  portions  of  the 
roots ;  the  product  has  no  reducing  action  on  silver  nitrate. 

There  is  also  a  migi'ation  of  tyrosine  to  all  the  growing  portions  of 
the  plant,  where  it  takes  part  in  the  production  of  proteids. 

N.  H.  J.  M. 

Proteolytic  Enzymes  in  Plants.    Sydney  H.  Vines  {Ann.  Bot., 

1903,  17,  237 — 264). — The  results  of  numerous  experiments  with 
different  parts  of  Phanerogams  (fruits,  bulbs,  tubers,  stems,  leaves, 
roots,  and  seeds),  the  leaves  of  a  fern,  and  with  a  mushroom  showed, 
in  nearly  every  case,  the  presence  of  a  proteolytic  enzyme  which 
digested  "  Witte-peptoue"  (a  mixture  of  albumoses  and  .some  peptone). 
The  exceptions  were  the  pulp  and  juice  of  apple  and  orange. 

Fibrin  was  digested  by  Cucumis  saliva,  Euphorbia  Characias,  wheat- 
germ,  Cucumis  inelo,  and  Ayaricus  campestris  and,  when  alkaline,  by 
the  bulbs  of  tulip  and  hyacinth.  No  action  was  observed  in  tlio  case 
of  vegetable  marrow,  tomato,  and  orange. 

Egg-albumin  was  digested  by  mushroom,  but  not  by  cucumber, 
carrot  (root),  and   leaves   of    Tropceolwn   and    lettuce.      Casein  was 
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digested  by  melon  and  mushioom,  but  negative  results  were  obtained 
with  cucumber,  orange-peel,  and  leaves  of  Phalaris  and  Tropceolum, 
The  caseinogeu  of  milk  is,  however,  more  tractable  in  some  cases. 

Liquids  or  tissues  which  show  a  distinct  reaction  with  guaiacum, 
with  or  without  hydrogen  peroxide,  were  found  to  be  proteolytic, 
whilst  absence  of  the  guaiacum  reaction  is  coincident  with  deficient 
proteolytic  activity.  It  is  suggested  that  oxydase  or  peroxydase  may 
be  concerned  with  the  formation  of  the  enzyme,  and  may  effect  the 
liberation  of  the  enzyme  from  its  zymogen. 

Insectivorous  plants  differ  from  other  plants  only  in  the  fact  that 
they  secrete  their  enzyme  instead  of  retaining  it  within  the  tissues. 
The  results  are  to  be  considered  as  applying  only  to  a  particular 
season,  August  to  November.  N.  H.  J.  M, 

Role  of  Oxidising  Diastases  in  the  Preparation  of  Tea  and 
their  Influence  on  Sumach  Leaves.  IvErjiiio  Aso  and  M.  Emm. 
Pozzi-EscoT  {Ghem.  Centr.,  1903,  i,  243;  from  liev.  gen.  Chim.  pure 
et  appl ,  5,  419 — 421.  Compare  Abstr.,  1902,  ii,  679). — In  addition  to 
an  oxydase,  tea  contains  a  reducing  diastase,  jaqueinase,  which  seems 
to  be  identical  with  catalase. 

The  red  colour  which  sumach  leaves  acquire  is  also  coincident  with 
a  loss  of  tannin,  probably  due  to  an  oxydase.  The  dye  is  soluble  in 
ether,  and  its  alcoholic  solution  becomes  blue  in  presence  of  guaiacol. 

N.  H.  J.  M. 

Occurrence  of  Zinc  in  Fruit  Juices  and  Wines.  G.  Benz 
(^eit.  JVahr.  Genussm.,  1903,  6,  115 — 116). — The  author  has  frequently 
found  considerable  quantities  of  zinc  in  fruit  juices  and  wines,  the 
contamination  being  due  to  the  juices  having  been  stored  or  fermented 
in  zinc  or  galvanised  iron  pans.  In  some  cases,  the  amount  of  zinc 
was  large  enough  to  be  detected  by  the  taste.  W.  P.  S. 

Occurrence  of  Copper  in  Grape  Juice  and  Wine.  Theodou 
Omeis  {Zeit.  Nahr.  Genussm.,  1903,  6,  116-117). — Traces  of  copper 
may  be  detected  in  grape  juice  from  unsprayed  vines,  but,  provided 
that  the  spraying  with  copper  solution  is  done  at  the  right  time,  the 
fermented  wine  is  free  from  co])per,  any  of  the  latter  present  being 
removed  by  the  yeast.  A  possible  source  of  contamination  of  the  wine 
is  from  tlie  cellar  utensils,  as  these  usually  consist  of  copper  or  its 
alloys.  W.  P.  S. 

Action  of  Manganese  Compounds  on  Plants.  Oscar  Loew 
and  S.  Sawa  {Bid.  GoU.  Ayric.  Imp.  Univ.  Tokyo,  1902,  5,  161 — 172. 
Compare  T.  Schroeder,  Forstchem.  u.  pjianzenphys'iol.  Unters.  Tharand, 
1878  3  Ilamann,  Bot.  Centr.,  1898;  Pichard,  Gompl.rend.,  126,  550; 
Birner  and  Lucanus,  Landw.  Versuchs-Slat.,  8,  128  ;  Wagner,  ibid., 
13,  69  and  278;  Griglioli,  Abstr.,  1902,  ii,  527;  and  Kab,  ibid.,  il, 
679). — Water-culture  experiments  with  barley,  and  soil  culture  experi- 
ments with  rice,  peas,  and  cabbage,  in  which  the  plants  were  grown 
both  with  and  without  manganous  sulphate,  are  described.  It  was 
found  that  whilst  moderate  amounts   of  manganese  injure  the  plants 
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by  bleaching  the  chlorophyll,  highly  dilute  solutions  are  not  only 
without  injurious  effects,  but  induce  an  increased  development.  It  is 
considered  probable  that  very  fertile  soils  are  characterised  by  the 
presence  of  readily  available  manganese. 

Plants  which  were  injured  by  an  excess  of  manganese  were  found 
to  show  more  intense  oxydase  and  peroxydase  reactions  than  the 
control  plants. 

Manganese  had  no  decided  stimulating  action  on  yeast  and  Asper- 
gillus (compare  H.  Moliscli,  Wien.  Akad.  Ber.,  1894).       N.  H.  J.  M. 

Physiological  Influence  of  Manganese  Compounds  on  Plants. 
KeijikO  xVsC.  {Ihd.  Coll.  Ayric.  Imp.  Univ.  Tohjo,  1902,  5,  177—185. 
Compare  preceding  abstract  and  Ono,  Journ.  Coll.  Science  Imp.  Univ. 
Tokyo,  13,  pt.  1). — Water-culture  experiments  with  radishes,  barley, 
wheat,  and  peas  are  described.  It  was  found  that  manganese  salts 
have  both  an  injurious  and  a  stimulating  effect,  which  respectively 
diminish  and  increase  with  dilution.  Solutions  containing  0002  per 
cent,  of  manganous  sulphate  stimulated  the  growth  in  each  case,  and 
the  plants  containing  manganese  showed  the  colour  reactions  of  the 
oxidising  enzymes  with  greater  intensity  than  the  control  plants. 

The  presence  of  iron  seems  to  counteract  the  action  of  manganese 
to  some  extent.  N.  H.  J.  M. 

Chemistry  of  the  Stem  of  Derris  Uliginosa.  An  Eastern 
Fish  Poison.  Fuederick  M.  Power  {I'harm.  Arch.,  1903,  6,  1—14). 
— An  investigation  of  the  stem  of  Derris  uliginosa  has  shown  that 
no  alkaloid  is  present.  The  bark  yields  9 '3  per  cent,  of  tannic  acid, 
equivalent  to  6*3  per  cent,  in  the  whole  stem.  The  stem  also 
contains  gum,  sugar,  potassium  nitrate,  hexoic,  arachidic,  and  stearic 
acids,  cei-yl  alcohol,  two  isomerides  of  cholesterol,  and  two  resins, 
one  of  which  is  soluble  in  chloroform,  the  other  insoluble.  Of  the 
cholesterols,  one  is  present  in  relatively  small  amount,  melts  at 
207 — 209^,  and  is  sparingly  soluble  in  alcohol ;  the  other,  which 
constitutes  the  larger  portion,  melts  at  190 — 192",  is  freely  soluble 
in  alcohol,  and  in  chloroform  .solution  has  [a]u  +25-5°.  When  the 
resin  which  is  ."-oluble  in  chloroform  is  heated  with  alcoholic  hydrogen 
chloride,  a  substance  is  obtained  which  crystallises  in  yellow  needles, 
melts  at  212—213°,  and  is  sparingly  soluble  in  cold  alcohol.  On 
fu.sion  with  potassium  hydroxide,  the  resin  yields  acetic  and  valeric 
acids  together  with  a  small  quantity  of  a  substance  which  gives  a 
violet  coloration  with  ferric  chloride.  When  the  resin  is  oxidised 
with  nitric  acid,  a  small  amount  of  behenic  acid  is  produced,  together 
with  oxalic  acid  and  a  pale  yellow,  cry.stalline  ?i2</'o-conipound,  which 
melts  at  170 — 172^".  The  insoluble  resin  forms  an  amorphous, 
chocolate-brown  jjowder  ;  when  heated  with  dilute  sulphuric  acid,  it 
yields  dextrose  and  a  substance  which  cry.stallises  in  colourle.s.s,  micaceous 
scales  and  melts  at  about  230'.  By  the  action  of  fused  potassium 
hydroxide  on  this  resin,  acetic  and  protocatechuic  acids  are  produced, 
whilst  on  oxidation  with  potas-sium  permanganate,  oxalic  acid  is 
formed. 
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The  toxic  effect  of  the  plant  is  probably  due  to  some  constituent  of 
the  resin  which  is  soluble  in  chloroform.  E.  G. 

Protoplasm  and  Enzymes.  Thomas  Bokorny  {PJiuger^s  Archiv, 
1903,93,  605—640.  Compare  Abstr.,  1902,  ii,  128).— The  opinion 
is  expressed  that  the  different  actions  of  protoplasm  justify  the 
assumption  that  there  are  different  varieties  of  protoplasm  in  cells. 
Anabolic  activity  in  fungi  is  not  hindered  by  1  per  cent,  of  mineral 
acid  ;  this  amount  of  acid  inhibits  the  activity  of  most  enzymes. 
Alkali  similarly  affects  enzymes  more  readily  than  it  does  protoplasm. 
There  are  agents  which  affect  protoplasm  harmfully,  and  are  not 
harmful  to  enzymes,  and  vice  versd.  In  this  relation,  the  concentration 
of  the  poison  and  the  temperature  ai-e  factors  to  be  considered.  Among 
enzymes,  zymase  is  nearest  to  protoplasm  in  the  way  in  which  it  is 
influenced  by  external  agents.  W.  D.  H. 

Hydrogen  Cyanide  in  Cigar  Smoke.  Hermann  Thoms  (Zeit. 
physiol.  Chem.,  1903,  37,  250.  Compare  Habermann,  this  vol.,ii,  174). 
— Attention  is  drawn  to  the  fact  that  the  author  has  already  proved 
the  presence  of  hydrogen  cyanide  in  tobacco  smoke  (Abstr.,  1900, 
ii,  428)  and  has  even  estimated  the  amount.  J.  J.  S. 

Action  of  Sulphur  Dioxide  on  Plants.  A.  VVieler  {Chem. 
Centr.,  1903,  i,  346—347;  from  Ber.  deut.  hot.  Ces.,  20,  656  —  666. 
Compare  ibid.,  18,  348). — The  chloroplasts  are  probably  affected  by 
sulphur  dioxide  in  such  a  manner  as  to  prevent  the  regeneration  of 
chlorophyll,  and  as  the  latter  diminishes  there  is  a  falling  off  of  starch 
production.  There  is  no  diminution  in  the  amount  of  water  taken  up, 
as  stated  by  von  Schroeder,  provided  that  the  leaves  remain  uninjured. 

N.  H.  J.  M. 

Fixation  of  Atmospheric  Nitrogen  by  Alfalfa  on  Ordinary 
Prairie  Soil  under  Various  Treatments.  Cyril  G.  Hopkins  {J. 
Amer.  Chem.  Soc,  1902,  24,  1155 — 1170). — Pot  experiments  are  first 
described  in  which  lucerne  was  grown  in  black  prairie  soil,  both  with 
and  without  inoculation,  and  with  various  manures.  The  yield  was 
considerably  increased  by  inoculation  (with  an  extract  of  a  lucerne 
soil),  even  when  nitrogen  was  applied  as  manure.  Phcsphatic  or 
potassium  manures  had  no  effect  without  inoculation,  but  were  effective 
when  the  plants  were  inoculated  or  when  nitrogenous  manure  was 
applied. 

Field  experiments  were  made  on  similar  soil,  some  plots  being 
inoculated  with  lucerne  soil.  Inoculation  about  doubled  the  yield  of 
botli  when  no  manure  was  applied,  and  when  lime  or  lime  and 
phosphoric  acid  were  applied.  The  yield  was  considerably  increased 
by  lime  and  phosphoric  acid,  and  somewhat  incx'eased  by  lime  alone. 

From  the  results  of  the  pot  experiments,  it  is  calculated  that  when 
inoculated  the  lucerne  accumulated  46*42  lb.  of  atmospheric  nitrogen 
per  acre,  the  amount  obtained  from  the  soil  in  the  pots  which  were 
not  inoculated    being   3-77 — 73 1   lb.   per    acre.      The   percentage  of 
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nitrogen  in   the  dry  matter  was  raised,  by  inoculation,  from  259  to 
3*62.     Similar  results  were  obtained  in  the  field  experiments. 

N.  If.  J.  M. 

Fixation  of  Phosphoric  Acid  in  the  Soil.  J.  T,  Crawley 
(/.  Amer.  Chein.  Soc,  1902,  24,  IIM— 1119).— Double  super- 
phosphate (10  grams)  was  applied  in  each  case  to  the  soil  contained  in 
boxes  (9x9x9  ins.)  with  perforated  bottoms,  and  4800  c.c.  of  water 
added.  The  phosphoric  acid  in  the  drainage,  and  the  time  required  for 
percolation  were  determined.  The  depth  of  the  soil  varied  from  1  to 
6  inches.  The  soils  employed  were  a  dark  coloured  soil  from  Makiki, 
and  a  typical  red  Honolulu  soil. 

It  was  found  that  nearly  the  whole  of  the  phosphoric  acid  remained 
within  six  inches  of  the  surface,  and  that  more  than  half  remained  in 
the  first  inch  of  the  soil. 

To  ascertain  the  total  capacity  of  the  soil  to  fix  phosphoric  acid, 
800  grams  of  the  red  soil  were  mixed  with  50  grams  of  double  super- 
phosphate (P2O5  =  20'58  grams),  kept  damp,  and  the  phosphoric  acid 
soluble  in  water  determined  from  time  to  time.  After  1,  3,  8,  and 
22  days,  it  was  found  that  41-6,  57'7,  73-0,  and  8565  per  cent, 
respectively  of  the  phosphoric  acid  had  become  fixed.  The  last 
amount  would  represent  181  tons  of  acid  phosphate  per  acre,  1  foot 
deep. 

It  was  previously  shown  that  Hawaian  soils  are  much  more  basic 
than  those  of  the  United  States.  N.  H.  J.  M. 
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Estimation  of  Sulphur  and  Phosphorus  in  Plant  Substances. 
C.  P.  Beistle(J'.  Amcr.  Chem.  Soc,  1902,  24,  1093— 1100).— Fusion 
with  potassium  hydroxide  and  potassium  nitrate  gave  the  highest 
results  for  suljihur  in  the  case  of  cotton-seed  meal,  timothy  hay,  and 
egg-albumin.  Other  methods,  including  ignition  in  a  bomb-calorimetor, 
combustion  in  a  stream  of  oxygen,  and  incineration  after  previous 
saturation  with  solutions  of  barium  hydroxide  and  calcium  acetate, 
all  yielded  lower  results  (compare  Abstr.,  1902,  ii,  425).  The  fusion 
method  also  gave  the  highest  percentages  of  phosphorus.      W.  P.  S. 

Estimation  of  Sulphur  and  Phosphorus  in  Organic 
Materials.  H.  C.  Siikk.man  {J.  Amer.  Chem.  Soc,  1902,  24, 
llOO — 1109). — For  the  estimation  of  sulphur,  the  method  of  com- 
bustion in  compressed  oxygen  is  preferred.  Equally  good  x'osults  were 
obtained  by  fusing  the  substance  with  sodium  hydroxide,  the  latter 
being  prepared  by  heating  sodium  peroxide  with  a  little  water  in  a 
silver  crucible.  The  nitric  acid  method  (Abstr.,  1902,  ii,  425)  gave 
low    results.      In    the    estimation  uf  phospiiorus,    pracnically  identical 


•*^26  ABSTRACTS   OF  CHEMICAL  PAPERS. 

results  were  obtained  whether  the  material  was  burnt  in  a  current  of 
oxygen,  heated  with  a  mixture  of  sodium  carbonate  and  potassium 
nitrate,  or  boiled  with  sulphuric  acid  and  ammonium  nitrate.  The 
substances  examined  were  dried  lean  beef,  dried  curd,  yolk  and  white 
of  ^gg,  wheat  bran,  and  beans.  W.  P.  S. 

Rapid  Method  for  Estimating  Sulphur  in  Coal  and  Coke. 
Carl  Sundstrom  {J.  Amer.  Chem.  Soc,  1903,  25,  181 — 186).— CoA;e. — 
0'7  gram  of  the  finely  powdei'ed  coke  is  mixed  with  13  grams  of  dry 
sodium  peroxide  and  placed  in  a  covei'ed  nickel  crucible  of  about  30 
CO.  capacity.  The  crucible  is  supported  on  a  triangle  and  placed  in 
about  f  inch  of  water.  The  mixture  is  then  ignited  by  means  of  a 
fuse  of  guncotton  previously  washed  free  from  acid,  soaked  in 
satui'ated  potassium  nitrate  solution,  and  dried. 

Coal. — A  small  steel  bomb  is  employed  instead  of  the  nickel 
crucible,  as  the  combustion  is  accompanied  with  explosive  violence. 
The  cover  of  the  bomb  is  insulated  from  the  sides  by  a  thin  mica 
gasket,  and  from  the  screw-down  device  by  a  piece  of  ordinary  red 
fibre.  Ignition  is  brought  about  by  fusing  an  iron  wire,  one  end  of 
which  is  insei-ted  under  the  mica  gasket  and  touching  the  bomb,  the 
other  end  being  above  the  gasket  and  in  contact  with  the  cover.  The 
wire  is  looped  to  touch  the  mixture,  and  a  current  of  4  amperes  is  used 
to  fuse  the  wire. 

In  both  cases,  the  fused  mass  is  treated  as  usual.  W.  P,  S. 

Organically  Combined  Sulphurous  Acid  in  Foods.  Wilhelm 
Kerf  {Zeit.  Xahr.-Geiiussm.,  1903,  6,  66— 68).— Part  of  the 
sulphurous  acid  present  in  fruit  juices  and  dried  fruits  preserved  with 
this  substance  is  considered  to  be  in  organic  combination,  for  on 
adding  iodine  solution  to  the  acidified  aqueous  extract  of  the  fruit 
until  a  blue  coloration  just  appears,  starch  solution  being  used  as 
indicator,  further  quantities  of  iodine  must  be  added  from  time  to 
time  to  render  the  colour  permanent.  This  gradual  liberation  of  the 
residue  of  sulphurous  acid  is  also  exhibited  by  solutions  of  sugars 
containing  sulphurous  acid  and  also  by  the  compound  of  acetaldehyde 
and  sodium  hydrogen  sulphite.  W.  P.  8. 

Estimation  of  Selenium  in  Organic  Compounds.  Egbert  E. 
Lyons  and  P.  L.  Siiinn  {J.  Amer.  Chem.  Soc,  1902,  24,  1087—1093). 
— A  weighed  quantity  of  the  substance  is  heated  with  fuming  nitric 
acid  in  a  sealed  tube  for  one  houi-,  or  longer,  at  a  temperature  of  240°. 
The  contents  of  the  tube  are  then  transferred  to  a  basin  of  about 
400  c.c.  capacity,  and  evaporated  to  dryness  after  adding  one-fourth 
more  silver  or  zinc  nitrate  than  is  theoretically  required  to  unite  with 
the  selenious  acid  present.  When  dry,  the  sides  of  the  basin  are 
washed  down  with  a  little  water,  and  the  evaporation  repeated.  The 
residue  is  treated  twice  with  50  c.c.  of  dilute  aqueous  ammonia 
and  evaporated  alter  each  addition.  After  completely  removing  any 
free  ammonia  by  twice  evaporating  with  a  little  water,  the  residue 
is  extracted  with  water,  collected  on  a  filter,  and  washed  until  free 
from  nitrates.  The  precipitate  on  the  filter  is  then  decomposed  with 
10  c.c.  of  hydrochloric  acid  of  sp.  gr.  1*124,  the  solution  diluted  with 
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water  to  300  c.o. ,  cooled  with  ice,  and  a  slight  excess  of  iV/10  sodium 
thiosulphate  solutiou  is  added.  After  1  hour,  the  excess  of  the  latter 
is  titrated  with  standard  iodine  solution.  One  c.c,  of  N/\0  sodium 
thiosulpliate  is  equivalent  to  0001975  gram  of  selenium. 

The  selenium  may  be  estimated  gravimetrically  by  decomposing  the 
silver  precipitate  with  hydrochloric  acid,  filtering,  and  reducing  the 
selenious  acid  iu  the  filtrate  by  means  of  sodium  hydrogen  sulphite. 
Should  zinc  nitrate  be  used,  filtration  after  the  decomposition  with 
hydrochloric  acid  may  be  omitted,  W.  P.  S. 

Estimation  of  Selenium  in  Organic  Compounds.  Heinuicu 
Feerichs  {Arch.  Fharm.,  1902,  240,  65G— 658).— About  0-2—0  3 
gram  of  the  substance  is  decomposed  as  in  the  (Jurius  method  with 
nitric  acid  of  sp.  gr.  1*4  and  about  0'5  gram  of  silver  nitrate.  The 
contents  of  the  tube  are  rinsed  into  a  porcelain  basin  and  evaporated 
to  dryness.  The  residue  is  stirred  with  a  few  drojis  of  water,  rinsed 
with  alcohol  on  to  a  filter,  and  washed  with  alcohol  until  hydrochloric 
acid  no  longer  precipitates  silver  in  the  filtrate.  Tlie  filter,  with  the 
residue,  is  then  boiled  with  20  c.c.  of  nitric  acid  and  SO  c.c.  of  water 
until  the  residue  has  dissolved  entirely ;  about  5  minutes  suflSce  for 
this.  About  100  c.c,  of  water  and  1  c.c.  of  concentrated  ammonium 
iron  alum  solution  are  then  added,  and  the  liquid  is  titrated  with 
AyiO  potassium  thiocyanate  solution;  1  c.c.  of  this  corresponds  with 
0  00395  gram  of  selenium.  In  14  estimations  made  with  different 
substances, the  maximum  error  was  0'8  of  the  total  quantity  of  selenium; 
in  most  cases,  it  was  less  than  half  this. 

Silver  selenite  and  selenate,  although  slightly  soluble  in  water, 
are  practically  insoluble  in  90 — 95  per  cent,  alcohol.  The  precipitate 
obtained  in  the  experiment  must  be  silver  selenite,  for  this  substance 
is  not  converted  appreciably  into  selenate  when  heated  with  concen- 
trated nitric  acid,  even  at  300°.  The  weight  of  the  precipitate  is 
.somewhat  greater  than  corresponds  with  this  assumption  ;  probably  it 
is  contaminated  with  some  silver  sulphide  due  to  the  presence  of 
hydrogen  sulpliide  in  the  air  of  the  laboratory. 

Selenium  can  be  estimated  in  the  presence  of  halogens  by  boiling 
the  precipitate  with  dilute  nitric  acid,  weighing  the  residue  of 
silver  halide,  and  estimating  the  selenium  in  the  solution  as  above. 

C.  F.  B. 

Selenium  in  Coke.  James  F.  S.mitii  {J.  Soc.  Chem.  Ind.,  1903, 
22,  201). — Tlie  following  method  was  adopted  for  estimating  selenium 
in  coke.  From  100  to  200  grams  of  the  coke  were  treated  on  the 
water-bath  witii  hydrochluric  acid  and  potassium  chlorate  until 
nothing  more  could  bo  extracted  than  was  precipitated  by  hydrogen 
sulphide.  After  filtering  and  washing,  the  filtrate  was  heated  until 
all  chlorine  hid  been  removed,  then  reduced  by  the  addition  of  a 
slight  excess  of  sulphurous  acid,  and  again  heated  to  expel  excess  of 
the  latter.  The  solution  was  then  precipitated  by  .--aturating  it  with 
hydrogen  sulphide  (compare  Trans.,  1884,  45,  699)  at  a  temperature  of 
7U°,  the  precipitate,  after  tiie  lapse  of  16  hours,  being  collected  on  a 
filter,  waslied,  dige.'^ted  witii    ammonium   sulpliido,  and  again  filtered. 
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Tfee  sulphides  in  the  filtrate  were  i-eprecipitated  by  means  of  hydro- 
chloric acid,  collected  on  a  small  filter,  washed,  and  dried  at  100°.  The 
dry  sulphides  were  then  treated  with  a  mixture  of  potassium  cyanide  and 
sodium  carbonate  and  reduced  by  heating  in  a  current  of  carbon  dioxide 
according  to  the  process  of  Babo  and  Fresenius.  The  first  precipitate 
obtained  from  the  residue  was  reduced  a  second  time,  and  the  red 
precipitate  from  this  second  reduction  purified  by  dissolving  in  a 
saturated  solution  of  potassium  cyanide  and  reprecipitating  by  means 
of  hydrochloric  acid.  The  final  product  was  dried  at  100°  and  then 
over  sulphuric  acid  until  cohstant  in  weight.  From  mere  traces  to 
0  015  per  cent,  of  selenium  v?as  found  in  coke  from  various  parts  of 
Yorkshire.  W.  P.  S. 

Gravimetric  Estimation  of  Tellurium.  E.  W.  Emerson 
Mclvoii  {Chem.  News,  1903,  87,  17). — The  author  has  investigated 
various  gravimetric  methods  of  estimating  tellurium,  and  finds  that 
those  in  which  the  precipitant  is  sodium  hydrogen  sulphite,  or  hydr- 
iodic  and  sulphurous  acids  together,  or  magnesium,  are  accurate, 
provided  that  precautions  are  taken  to  prevent  the  oxidation  of  the 
tellurium  precipitate.  D.  A.  L. 

Estimation  of  Nitrogen  in  Nitrates  and  Nitric  Esters. 
Alfred  Wohl  and  Otto  Poppenberg  {Ber.,  1903,  36,  676—684).— 
Instead  of  measuring  the  volume  of  nitric  oxide  produced  by  the 
action  of  mercury  and  sulphuric  acid  on  the  nitrate,  as  in  Lunge's 
method,  the  decomposition  with  sulphuric  acid  and  mercury  is  carried 
out  in  an  exhausted  flask,  which  is  thoroughly  shaken  until  the. whole 
of  the  nitrate  has  dissolved,  and  the  pressure  in  the  flask  is  then  de- 
termined by  means  of  a  manometer.  The  only  serious  source  of  error 
is  the  possible  formation  of  oximes  by  the  action  of  nitrous  acid  on 
certain  constituents  of  gelatinised  powders,  and  this  is  best  overcome 
by  adding  chromic  acid  to  the  sulphuric  acid.  Corrections  are  needed 
for  the  difference  from  the  standard  weight  of  the  quantity  of  sub- 
stance weighed  out,  and  for  the  difference  of  the  temperature  from  20°  ; 
tables  are  given  showing  the  magnitude  of  these  corrections.  Methods 
are  also  described  of  con-ecting  for  the  volume  of  air  left  in  the 
exhausted  flask,  and  of  calculating  the  standard  weight  of  substance 
that  must  be  taken  in  order  that  the  increase  in  mm.  of  the  pressure 
in  the  flask  may  be  a  simple  multiple  of  the  percentage  of  nitrogen 
in  the  compound  analysed.  T.  M.  L. 

Estimation  of  Nitric  Acid  in  Water.  Gustav  Frerichs  {Arch. 
Pharm.,  1903,  241,  47 — 53). — The  method  proposed  is  to  convert  the 
nitrates  into  chlorides  and  determine  the  amount  of  these  by  titration 
witli  silver  solution.  A  preliminary  test  of  the  water  is  made  with 
diphenylamine.  If  a  deep  blue  coloration  is  obtained,  100  c.c.  of  the 
water  is  taken  ;  if  but  a  slight  coloration,  a  larger  amount  in  propor- 
tion. The  water  is  evapoi-ated  to  dryness  (by  weighing  the  residue, 
the  total  solids  can  be  determined  in  the  same  experiment),  the  residue 
digested  with  water,  the  extract  filtered  into  a  porcelain  dish,  mixed 
with  50  c.c.  of  25  per  cent,  hydrochloric  acid,  and  eviiporated  to 
dryness  on  a  water-bath  ;  no  pungent  acid  odour  must  remain,  and 
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there  must  bo  no  drops  of  condensed  acid  liquid  on  the  upper  rim  of  tlie 
dish.  About  30 — 50  c.c.  of  distilled  water  are  then  added,  the  absence 
of  nitrates  is  controlled  by  testing  a  drop  of  the  solution  with  diphenyl- 
amine,  and  the  bulk  of  the  solution  is  then  titrated  with  a  standard 
silver  solution.  Corrections  must  be  applied  for  the  chloride  originally 
present  in  the  water,  and  for  tlie  chloride  left  when  50  c.c.  of  the  hydro- 
chloric acid  used  is  evaporated ;  the  former  is  determined  in  any  case 
in  the  ordinary  course  of  a  water  analysis,  and  the  amount  of  the  latter 
can  bo  determiued  once  for  all  in  a  large  sample  of  acid  reserved  for 
this  determination. 

If  the  amount  of  chlorine  in  the  water  is  very  large,  exceeding,  say, 
30  parts  per  100,000,  it  is  desirable  to  remove  most  of  it  by  adding  to 
300  c.c.  of  the  water,  4  milligrams  of  dry  powdered  silver  sulphate 
for  every  1  of  chlorine  present,  digesting  for  a  time  in  a  warm  place, 
filtering,  and  determining  the  nitrate  as  above  in  a  portion  of  the 
filtrate.  Should  alkali  carbonates  be  present,  a  little  barium  or 
calcium  chloride  must  be  added  to  the  water  ;  the  chlorine  nowpi-esent 
must  be  determined,  and  the  determination  of  the  nitrate  carried  out 
as  before.  0.  F.  B. 

Estimation  of  Ammonia  in  Sugar  Beets  and  the  Products 
thereof.  E.  Sellieu  {Chem.  Centr.,  1903,  i,  419;  from  liev.  gen.  Chim. 
pure  appl.,  1902,  5,  325—332,  347 — 351). — A  criticism  of  the  various 
methods  from  time  to  time  proposed.  Distillation  with  magnesium 
oxide  gives  untrustworthy  results.  Schlcessiug's  process  (expulsion 
of  ammonia  by  milk  of  lime  in  the  cold),  Riimpler's  phosphotungstic 
acid  method,  and  the  precipitation  with  platinic  chloride  are  also 
defective ;  in  fact,  up  to  the  present  time  a  method  does  not 
exist  which  is  not  interfered  with  by  amino-compounds. 

L.  DE  K. 

lodomtetry  of  Hydrazine.  Erwin  Rupp  {J.  irr,  Chem.,  1903,  [ii], 
67,  140 — 142). — Stollo's  iodometric  method  of  estimating  hydrazine 
(this  vol.,  ii,  100)  has  been  previously  described  by  Spiess  [Inaug. 
Diss.,  1902).  Hydrazine  sulphate  is  dissolved  in  aqueous  potassium 
hydrogen  carbonate,  left  for  15  minutes  with  excess  of  iV/10  iodine, 
and  the  excess  then  estimated  witli  thiosulphate.  The  use  of  sodium 
potassium  tartrate  or  sodium  acetate  in  place  of  potassium  hydrogen 
carbonate  to  neutralise  the  hydriodic  acid  formed,  is  found  to  give 
the  best  results.  E.  F.  A. 

Colorimetric  Estimation  of  Small  Quantities  of  Phos- 
phoric Acid  and  Silica.  F.  P.  Veitcii  (/.  Amer.  Chem.  Soc,  1903, 
25,  169 — 184). — The  following  method  is  intended  for  the  analysis  of 
drainage  waters  and  of  aqueous  extracts  of  soils.  A  preliminary  test 
is  made  to  ascertain  whether  the  water  contains  much  iron,  more 
than  20  parts  per  million  interfering  witli  the  results.  A  measured 
volume  of  the  water  or  extract  is  then  freed  from  suspended  matter 
by  filtration  or  by  evaporating  to  dryness  and  filtering.  Five  c.c.  of 
nitric  acid  of  sp.  gr.  1"07  and  4  c.c.  of  molybdate  solution  are  added 
to  the  clear  water,  and  after  30  minutes  the   coloration    is  compared 
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with  that  produced  by  known  amounts  of  phosphoric  acid.  Another 
portion  of  the  water  is  evaporated  twice  to  dryness,  with  an  inter- 
vening filtration,  after  adding  3  c.c.  of  nitric  acid  and  a  little  mag- 
nesium nitrate,  heated  for  2  hours  in  a  water-oven,  treated  with  5  c.c. 
of  nitric  acid,  filtered,  washed  until  about  45  c.c.  of  filtrate  are 
obtained,  and  the  phosphoric  acid  colorimetrically  estimated  as  above. 
This  result  is  subtracted  from  the  first  after  calculating  both  to  the 
same  volume  of  water,  and  the  difference  multiplied  by  0'55  gives 
the  silica.  The  water  should  not  contain  as  much  phosphoric  acid 
as  will  cause  a  precipitate  of  ammonium  phosphomolybdate  to  form. 

W.  P.  S. 

Simplification  of  Phosphate  Analyses.  Max  Passon  (Zeit. 
anyeiv.  Chem.,  1903,  16,  52 — 54). — The  special  form  of  pipette 
previously  recommended  (ibid.,  1901,  14)  for  the  introduction  of  the 
citrate  solution  in  the  estimation  of  phosphates  has  now  been 
modified  ;  the  lumen  of  the  tube  above  the  widened  portion  of  the 
pipette  is  made  the  same  as  that  of  the  lower  portion.  Examples  of 
the  results  with  the  two  forms  of   the  pipette  ai"e  given. 

K.  J.  P.  O. 

Estimation  of  Citrate-soluble  Phosphoric  Acid.  Wilhelm 
Nauliann  {Chem.  Zeit.,  1903,  27,  120  — 121). — Five  grams  of  basic 
slag  are  shaken  with  500  c.c.  of  2  per  cent,  solution  of  citric  acid  for 
half  an  hovir.  One  hundred  c.c.  of  the  filtrate  are  mixed  with  8  c.c.  of 
nitric  acid  and  boiled  down  to  25  c.c.  When  cooled  a  little,  a 
mixture  of  25  c.c.  of  sulphuric  and  5  c.c.  of  nitric  acid  is  added,  and 
the  whole  heated  until  white  sulphuric  fumes  are  evolved,  which 
usually  takes  place  after  10  minutes.  The  liquid  now  free  from  silica  is 
afterwards  diluted  with  water  and  when  cold  further  diluted  to  250 
c.c.  ;  125  c.c.  of  the  filtrate  (0'5  gx'am  sample)  are  then  first  mixed 
with  35  c.c.  of  ammonia,  and  when  cold  a  mixture  of  50  c.c.  of  24  per 
cent,  ammonium  citrate  solution  and  25  c.c.  of  magnesium  mixture 
is  added.  The  precipitation  is  complete  when  the  mixture  has  been 
shaken  for  half  an  hour.  L.  de  K. 

lodometry  of  Hypophosphites  and  Hypophosphates.  Erwin 
Rupp  and  A.  Finck  {Arch.  Pharm.,  1902,  240,  663  — 675).— Phos- 
phorous acid  and  normal  phosphites  only  react  very  slowly  with 
iodine,  but  the  latter  do  so  comparatively  rapidly  in  the  presence  of  an 
alkali  hydrogen  carbonate  (this  vol.,  ii,  41);  hypophosphites,  on  the 
contx-ary,  are  not  appreciably  oxidised  in  alkaline  solution,  but  hypo- 
phosphorous  acid  is  oxidised,  and  the  more  rapidly  the  more  hydrogen 
ions  are  present. 

For  the  analysis  of  calchim  hypopho&phorosimi,  1  "5  gram  is  dissolved 
to  100  c.c,  and  5  c.c.  of  the  solution  are  allowed  to  remain  with  200 
c.c.  of  water,  50  c.c.  oi  Nj\Q  iodine  solution,  and  5  c.c.  of  dilute  sulphuric 
acid  in  a  stoppered  bottle  for  12 — 15  hours  in  the  dark.  Sodium  hydrogen 
carbonate  is  then  added  a  little  at  a  time,  about  ^-gram  being  added 
after  the  evolution  of  carbon  dioxide  has  ceased,  and  the  mixture  is 
allowed   to  remain   for  2  hours   more.     It  is  then  titrated  with  iV/10 
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thiosulph.ate,  of  wliich  not  moro  than  15 '5  c.c.  should  be  required 
(theory  14"7  c.c). 

Free  hypophosphorous  acid  was  examined  by  oxidising,  and  deter- 
mining the  total  phosphoric  acid  formed ;  also  by  digestion  with 
iodine,  first  in  acid  solution,  then  in  presence  of  alkali  hydrogen 
carbonate.  It  was  found  to  contain  8  per  cent,  of  phosphorous  acid 
to  92  of  hypophosphorous  acid. 

Phosphatic  acid,  the  syrupy  liquid  formed  when  phosphorus  is 
allowed  to  remain  in  moist  air,  was  found  to  contain  phosphoric  acid, 
55"7  per  cent.  ;  phosphorous  acid,  25'9  ;  hypophosphorous  acid,  1'7  ;  and 
water,  16'7  per  cent. 

Sodium  hypophosphate  was  prepared  by  oxidising  phosphorus  with 
dilute  nitric  acid  and  silver  niti'ate  (Philipp,  Abstr.,  1883,  1052). 
When  20  c.c.  of  a  0  8  per  cent,  solution  of  it  is  boiled  with  10  c.c.  of 
25  per  cent,  hydrochloric  acid  and  the  liquid  neutralised  with  sodium 
hydrogen  carbonate  and  allowed  to  remain  for  1  hour  with  25  c.c.  of 
i\710  iodine  solution,  the  iodine  used  corresponds  with  21  for  each 
H^PoO,;  present,  which  may  mean  that  hypophosphoric  acid  has  the 
constitution  PO(OH).,'P(,)(OH).,  and  has  been  hydrolysed  to 
P0(()H)3  +  PH0(0H).,.^  "  C.  F.  B. 

The  Gutzeit  Mercuric  Chloride  Test  for  Arsenic.  August 
CtOTthklf  {J.  .Soc.  Cheni.  [ml.,  I'JUo,  22,  191 — 193). — A  synopsis  of  the 
literature  concerning  this  method,  together  with  an  account  of  ex- 
perimental work  to  determine  the  sensitiveness  of  the  test,  the  work 
being  done  in  connection  with  the  revision  of  the  United  States 
Pharmacopccia.  The  iMarsh-Berzelius  method  is  acknowledged  to  be 
the  most  accurate  of  all,  but  is  rather  too  complicated  for  general  use. 
It  was  found  best  to  perform  the  Gutzeit  test  in  a  small  flask  of  60 
c.c.  capacity,  in  the  narrow  neck  of  which  were  placed  two  plugs  of 
absorbent  cotton,  the  upper  one  having  been  previously  soaked  in  a 
25  per  cent,  solution  of  lead  acetate  and  dried.  Two  grams  of 
granulated  zinc  and  20  c.c.  of  8  per  cent,  hydrochloric  acid  were  used 
in  each  te.^t,  the  mercuric  chloride  paper  being  placed  over  the  mouth 
of  the  flask  as  usual.  O'OOl  mg.  of  arsenious  oxide  could  he  detected 
in  30  minutes.  Arsenic  acid  should  always  be  reduced  by  means  of 
fculphurous  acid  or  hydriodic  acid  before  applying  the  test. 

W.   P.  S. 

New  Colour  Reactions  with  Boric  Acid.  CnAur.Es  E.  Cassal 
and  Henry  Gerrans  {Chem.  News,  1903,  87,  27). — The  ash  of  the 
substance  to  be  tested  is  treated  with  a  few  drops  of  (1)  dilute  hydro- 
chloric acid,  (2)  a  saturated  solution  of  oxalic  acid,  and  (3)  an  alcoholic 
solution  of  curcumin  or  turmeric;  the  mixture  is  dried  on  a  water- 
bath  and  treated  with  alcohol.  In  the  presence  of  boric  acid,  even  in 
small  quantity,  an  intense  magenta  coloration  is  produced  which  is 
1  ermanent  for  several  hours,  although  it  fades  gradually  in  tiiuo  and 
is  destroyed  by  excess  of  water.  The  colouring  matter  is  soluble  in 
alcohol  or  ether  and  is  changed  to  a  rose  colour  by  alkalis.  Large 
amounts  of  potassium  or  sodium  salts  interfere  witli  the  formation  of  the 
colour,  so  that,  when  very  small  quantities  of  boric  acid  are  in  question, 
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the  substance  should  be  reodered   alkaline  by  the  use  of  a  solution  of 
barium  hydroxide  before  the  evapoi'ation  for  incineration, 

D.  A.  L. 

Colorimetric  Process  for  the  Estimation  of  Boric  Acid. 
Charles  E.  Cassal  and  Henry  Gerrans  (Chem.  JVeivs,  1903,  87, 
27 — 28). — The  colour  reaction  for  boric  acid  (preceding  abstract) 
can  be  applied  quantitatively.  In  the  case  of  milk,  15  to  20  grams 
are  rendex'ed  strongly  alkaline  with  a  solution  of  barium  hydroxide 
and  evaporated  to  dryness  in  a  platinum  dish  at  105°.  The  residue 
is  well  charred,  broken  up,  then  acidified  with  hydrochloric  acid,  and 
treated  with  successive  small  quantities  of  water  and  filtered.  The 
filter  and  contents,  rendered  alkaline  with  barium  hydroxide,  are 
carefully  ignited  and  dissolved  in  a  small  quantity  of  25  per  cent, 
hydrochloric  acid,  this  solution  and  the  filtrates  are  mixed  and  made 
up  to  100  c.c.  Ten  c.c.  of  this  solution  are  mixed  with  10  to  15 
grams  of  purified  sand,  made  alkaline  with  a  solution  of  barium 
hydroxide,  and  occasionally  stirred  while  being  evaporated  to  dryness. 
The  dry  mass  is  just  acidified  with  25  per  cent,  hydrochloric  acid  and 
mixed  with  2  c.c.  of  a  saturated  solution  of  oxalic  acid  and  2  c.c.  of 
an  alcohol  solution  of  curcumin  (containing  1  gram  per  litre) ;  the 
mixtui-e  is  dried,  but  to  intercept  any  boric  acid  volatilised  it  is 
covered  with  a  funnel,  to  the  stem  of  which  is  attached  a  set  of  potash 
bulbs  containing  barium  hydroxide  solution  and  immersed  in  cold 
water  ;  through  this,  air  is  gently  aspirated.  When  dry,  an  additional 
c.c.  of  curcumin  solution  is  mixed  with  the  sandy  mass,  which  is  again 
taken  to  dryness  and  then  treated  with  successive  quantities  of  alcohol 
or  methylated  spirit.  The  contents  of  the  potash  bulbs  are  poured 
on  to  the  sand,  then  rendered  alkaline,  treated  with  the  various 
reagents,  and  also  dried  and  extracted  with  alcohol  or  spirit.  The 
combined  alcoholic  solutions  are  filtered  and  the  boric  acid  determined 
colorimetvically  by  comparison  with  a  solution  of  known  strength. 

D.  A.  L. 

Use  of  Ferric  Potassium  Chloride  for  the  Solution  of  Steel 
in  Making  the  Estimation  of  Carbon.  Geo.  W.  Sargent  (/.  A7ner. 
Chem.  Soc,  1902,  24,  1076— 1079).— The  solution  of  ferric  potassium 
chloride  is  prepared  by  dissolving  267  grams  of  ordinary  ferric 
chloride  (which  usually  contains  51-5  per  cent,  of  actual  ferric 
chloride)  and  130-7  grams  of  potassium  chloride  in  1  litre  of  water. 
The  drillings  are  dissolved  in  this  solution,  which  contains  sufficient 
free  acid  to  prevent  the  formation  of  any  basic  salt.  Should  hydrogen 
be  evolved,  the  acidity  of  the  solution  must  be  diminished  by  partial 
neutralisation.  The  filtrate  from  the  carbon  may  be  chlorinated  and 
employed  for  dissolving  a  second  lot  of  drillings,  after  adding  the 
requisite  quantity  of  potassium  chloride  to  form  the  double  salt. 

W.  P.  S. 

Estimation  of  Atmospheric  Carbon  Dioxide  by  the  Walker 
Method.  A.  G.  Woodman  {J.  Amer.  Chem.  Soc,  1903,  25,  150 — 161). 
In    ordinary    circumstances,    Walker's    method     (compare   Trans., 
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1000,77,  1110)  was  found  to  be  accurate  to  0*1  part  of  carbon  dioxide 
in  10,000,  and,  with  careful  attention  to  details,  even  to  0'03  part. 
With  large  amounts  of  carbon  dioxide,  say  40  parts,  it  was  found 
advisable  to  employ  a  smaller  volume  of  air  so  as  to  avoid  using  an 
undue  quantity  of  barium  hydroxide  solution.  The  method  is  con- 
sidered preferable  to  that  of  Pettenkofer,  W.  P.  S. 


Use  of  Anhydrides  and  Chloro-anhydrides  in  Alkalimetry. 
Bernardo  Oddo  {Aiti  B.  Accad.  Lincei,  1903,  [v],  12,  i,  58 — 64). — 
The  author  has  experimented  with  acetic  anhydride,  acetyl  chloride, 
phosphorus  oxychloride,  sulphuryl  chloride,  and  phosphorus  trichloride 
in  order  to  determine  whether  they  can  be  made  use  of  in  the  preparation 
or  control  of  standard  alkali  solutions.  All  these  compounds  give 
good  results,  and,  as  they  are  readily  purified,  they  offer  great 
advantages  over  such  substances  as  sodium  carbonate  and  oxalic  acid. 
Special  recommendation  is  made  of  phosphorus  trichloride,  which 
reacts  with  sodium  hydroxide  solution  according  to  the  equation : 
PCI,  +  5NaOH  =  3NaCl  +  Na,HP03  +  2H/);  the  equivalent  of  the 
trichloride  is  therefore  27*47.  After  distilling  twice  and  collecting  the 
fraction  boiling  at  74 — 75°,  a  slight  excess  of  the  trichloride  is  added 
to  a  50  c.c.  flask  with  ground  stopper  containing  25  c.c.  of  the 
alkaline  solution  to  be  tested,  the  total  tare  of  which  has  been 
determined  ;  on  weighing  again,  the  weight  of  the  trichloride  taken  is 
obtained.  The  alkaline  solution  is  then  run  in  from  a  burette  until 
the  liquid  is  neutral  to  phenolphthalein,  the  strength  of  the  alkali 
solution  being  then  easily  calculated.  Working  in  this  way,  standard 
alkali  solution  can  be  prepared  in  a  couple  of  hours.  T,  H.  P. 


Chemical  Method  for  Determining  the  Quality  of  Limestone. 
Alfred  M.  Peter  {J.  Ainer.  Chem.  6'oc.,  1903,  25,  143 — 150). — From 
the  results  of  his  experiments,  full  details  of  which  are  given,  the 
author  considers  that  a  limestone  which  absorbs  much  more  than  0'3 
per  cent,  of  oxygen,  and  at  the  same  time  contains  as  much  as  1  per 
cent,  of  phosphoric  acid  (P.205)j  especially  if  it  contains  also  several 
per  cent,  of  clay,  will  disintegrate  rapidly  on  exposure  to  air  and 
moisture,  and  is  undesirable  for  road-making.  The  amount  of  oxygen 
absorbed  is  estimated  as  follows  :  1  gram  of  the  finely  powdered 
sample,  dried  at  100°,  is  weighed  into  a  tiask,  25  c.c.  or  more  of 
iV/10  potassium  permanganate  solution  and  100  c.c.  of  10  per  cent, 
pulphuric  acid  added,  and  the  (lask  shaken.  Two  other  flasks  are 
also  charged  with  the  same  amounts  of  permanganate  and  sulphuric 
acid  to  .>-erve  as  checks  on  the  decomposition  of  the  permanganate  due 
to  heat  and  acid  alone.  All  the  flasks  are  then  placed  on  a  boiling 
water-bath  for  30  minutes,  after  which  30  c.c.  or  more  of  A7IO  oxalic 
acid  solution  are  added,  and  the  flasks  heated  a  few  minutes  longer, 
until  all  brown  manganic  compoumls  have  disap[)ear('d.  The  excess  of 
oxalic  aci<l  is  then  titrated  back  with  the  permanganate  solution. 

W.  P.  S. 

VOL    Lxxxiv.  ii.  23 
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Estimation  of  Zinc    as  Sulphide.     Alfred  Thiel  and  A.  M. 

KiESER  {Zeit.  anorg.  Ghem.,  1903,  34,  198 — 201.  Compare  this  vol., 
ii,  105). — For  the  estimation  of  zinc  in  a  solution  which  contains  no 
other  metal,  it  is  sufficient  to  add  ammonia  until  the  precipitate  at 
first  formed  is  redissolved,  then  excess  of  ammonium  sulphide,  and 
evaporate  to  dryness.  The  zinc  sulphide  is  carefully  ignited  in  a 
current  of  hydrogen  sulphide.  Results  are  given  which  show  the 
exactness  of  the  method.  Provided  that  the  heating  be  carried  out 
carefully,  there  is  no  fear  of  any  loss  of  zinc  salt  during  the  volatilisa- 
tion of  the  ammonium  salts.  J.  McC. 

Electrolytic  Precipitation  of  Zinc  and  Copper.  Edgar  F. 
Smith  (J".  Amer.  Ghem.'Soc,  1902,  24,  1073— 1076).— For  the  electro- 
lytic deposition  of  copper,  the  following  conditions  are  found  to  give 
the  best  results  :  potassium  zinc  sulphate  solution,  containing  0*2002 
gram,  of  zinc ;  sodium  acetate,  1  gram  ;  acetic  acid  (99  per  cent.), 
0"3  c.c.  ;  total  dilution,  150  c.c.  ;  cathode  surface,  100  sq.  cm. ; 
N.D.-^QQ,  0'36  to  0"70  ampere  ;  voltage^  4  to  5  ;  temperature,  65° ; 
and  time,  2  hours.  The  anode  should  consist  of  a  flat  platinum  spiral 
and  the  cathode  of  a  platinum  basin,  on  the  inner  surface  of  which 
is  deposited  a  silver  coating.  After  1  houi',  the  solution  appears  full 
of  bubbles.  At  this  stage,  a  few  drops  of  ammonia  are  added  and  the 
action  of  the  current  continued  for  a  further  50  minutes.  The 
solution  is  then  siphoned  off  and  the  deposit  washed  with  water, 
alcohol,  and  ether.  The  method  is  also  useful  for  the  estimation  of 
zinc  in  blende. 

Copper  may  be  estimated  in  chalcopyrite  by  decomposing  the  latter 
in  the  usual  way,  evaporating  to  dryness,  dissolving  the  residue  in  a 
little  dilute  sulphuric  acid,  and  proceeding  with  the  electrolysis  under 
the  following  conditions :  total  dilution,  150  c.c.  ;  concentrated 
sulphuric  acid,  10  c.c.  ;  temperatui^e,  60°  to  70°;  iV.Z).jQQ,  0*8  to  1 
ampere ;  voltage,  2  to  3  j  time,  1  hour  and  a  half.  The  solution  from 
the  copper  deposit  is  then  nearly  neutralised  with  ammonia,  and,  after 
the  addition  of  ammonium  oxalate,  the  iron  precipitated  with  a  current 
of  iV.i}.jQQ  =  0"5  to  1  ampere  and  2  to  3"5  volts  at  a  temperature  of  40° 
to  60°.  W.  P.  S. 

Copper  Assay  by  the  Iodide  Method.  Albert  H.  Low  {J.  Amer. 
Ghem.  Soc,  1902,  24,  1082— 1086).— 0-5  gram  of  copper  ore  is 
evaporated  nearly  to  dryness  with  6  c.c.  of  nitric  acid.  Five  c.c.  of  hydro- 
chloric acid  and  6  c.c.  of  sulphuric  acid  are  then  added,  and  the  heating 
continued  until  fumes  of  sulphuric  acid  are  evolved.  After  cooling, 
25  c.c.  of  water  are  added,  the  solution  is  boiled,  filtered,  and  the 
copper  precipitated  in  the  filtrate  by  introducing  a  sti-ip  of  aluminium 
and  1  drop  of  hydi^ochloric  acid  and  boiling  for  10  minutes  ;  15  c.c. 
of  hydrogen  sulphide  water  are  then  added,  the  copper  is  collected  in 
a  filter,  quickly  washed,  and  dissolved  by  pouring  5  c.c.  of  a  mixture 
of  equal  volumes  of  nitric  acid  and  water  over  the  aluminium  strip 
and  filter ;  5  c.c.  of  saturated  bromine  water  are  now  poured  on  to  the 
filter,  which  is  finally  washed  with  hot  water.  The  filtrate  is  boiled 
to  expel  excess  of  bromine,  a  slight  excess  of  ammonium  hydroxide  is 
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added,  and  aftei*  again  boiling  the  solution  is  acidified  with  acetic 
acid  ;  3  grams  of  potassium  iodide  are  then  introduced  and  the 
liberated  iodine  titrated  with  sodium  thiosulphate  solution,  the  titer  of 
which  is  ascertained  by  titrating  a  solution  of  pure  copper  foil  treated 
as  above  mentioned.  Starch  solution  is  added  as  indicator,  and, 
towards  the  end  of  the  titration,  the  thiosulphate  .solution  is  added 
drop  by  drop  until  the  faint  lilac  colour  permanently  disappears. 
Zinc  and  silver  have  no  influence  on  the  method,  neither  have  lead, 
bismuth,  arsenic,  or  antimony.  W.  P.  S. 

Estimation  of  Mercury.  Charlks  J.  Pretzfeld  (/.  Ajner.  Chem. 
Soc,  190.3,  25,  198— 209).— The  following  methods  were  found  to  give 
the  most  accurate  results  :  (1)  precipitation  as  mercurous  chloride  by 
reduction  with  phosphorous  acid  or  a  mixture  of  phosphorous  acid  and 
hydrogen  peroxide  in  the  presence  of  sodium  chloride  ;  (2)  precipitation 
as  arsenate ;  (3)  precipitation  electrolytically.  The  separation  of 
mei'cury  from  arsenic,  antimony,  and  copper  by  the  use  of  tartaric 
acid  and  potassium  cyanide  was  found  to  be  more  complete,  and  con- 
sequently more  accurate,  than  by  the  use  of  ammonium  sulphide. 
To  a  solution  containing  these  metals,  tartaric  acid  is  added,  then 
an  excess  of  potassium  cyanide,  and  hydrogen  sulphide  passed  through 
the  solution  to  saturation.  W.  P.  S. 

Testing  Sublimate-dressings.  Gustav  Frerichs  (Ohem.  Centr., 
1903,  i,  251—262;  from  Apoth.  Zeit,  17,  834).— Five  grams  of  the 
material  are  placed  in  a  funnel  and  slowly  drenched  with  dilute 
ammonium  sulphide  (1  :  1).  The  mass  is  then  washed  first  with  water, 
then  with  very  dilute  hydrochloric  acid,  and  then  again  with  water. 
It  is  then  pressed  out  with  the  fingers,  transferred  to  a  wide-mouthed 
bottle,  and  treated  with  15 — 25  c.c.  of  iV/10  iodine.  After  closing  the 
flask  for  some  time,  200  c.c.  of  water  are  added  and  the  excess  of 
iodine  is  titrated  as  usual.  One  c.c.  of  iodine  solution  absorbed, 
represents  001 355  gram  of  mercviric  chloride. 

To  see  whether  the  mercury  is  equally  distributed,  the  material  is 
spread  out  on  a  plate  and  moistened  with  weak  ammonium  sulphide, 
when  the  colour  should  be  uniform.  L.  de  K. 

Conditions  for  the  Estimation  of  Manganese  in  Acid 
Solution  by  means  of  Persulphates.  Henri  Bauhigny  {Compi. 
rend.,  1903,  136,  4-19 — 451.  Compare  this  vol.,  ii,  184). — By  means 
of  ammonium  persulphate,  manganese  is  completely  precipitated  as  per- 
oxide from  a  solution  containing  up  to  5'5  per  cent,  of  sulphuric  acid. 
The  mixture  should  be  boiled  for  not  longer  than  20  minutes.  The 
quantity  of  persulphate  necessary  increases  with  the  concentration  of 
the  sulphuric  acid.  In  presence  of  nitric  acid,  the  mixture  must  bo 
boiled  for  a  longer  time  and  the  precipitation  is  not  quite  so  complete. 

J.  McC. 

Application  of  the  Theory  of  Galvanic  Cells  to  the  Quanti- 
tative Separation  of  Metals.     Auqustk  Horj.Aiii)  {/hif/.  .Soc.  c/iim., 
\     1903,  29,  iii,  110— 122).— The  method  is  suitable   for   the  separation 
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The  glycerol  is  estimated  in  the  distillate  by  titration  with  potassium 
dichromate  and  sulphuric  acid.  The  results  of  the  experiments  show 
that  the  method  is  accurate  to  about  5  per  cent.,  the  amount  of 
glycerol  found  being  as  a  rule  too  high.  K.  J.  P.  0. 

Estimation  of  Phenols  in  Drugs.  Etienne  Barral  (/.  Pharm. 
Chim.,  1903,  [vii],  17,  98— 100).— The  drug  is  distilled  with  dilute 
hydrochloric  acid  when  the  phenols  pass  over  with  the  steam.  The 
solid  phenols  are  weighed  as  such  and  the  amount  of  dissolved  com- 
pounds determined  by  conversion  into  bromophenols  and  estimation  of 
bromine  in  the  weighed  precipitate.  When  phenol  ethers  are  present, 
they  are  hydrolysed  by  alcoholic  potassium  hydroxide  before  dis- 
tillation. G.  D.  L. 

Reactions  of  Guaiacol.  Gabriel  Guerin  (/.  Fharm.  Chim.,  1903, 
[vii],  17,  173 — 174). — The  author  gives  two  new  reactions  for  guaiacol. 

Aqueous  solutions  of  guaiacol  mixed  with  a  solution  containing 
1  or  2  per  cent,  of  chromic  acid  give  a  brown  liquid  and  brown  pre- 
cipitate. If,  instead  of  chromic  acid,  iodic  acid  is  used,  the  liquid  turns 
orange-brown  and  an  orange-red  precipitate  is  formed  resembling 
kermes  mineral.  L.  de  K. 

Assay  of  Creosote  by  means  of  Glycerol  and  Water.  R. 
Michonneau  (/.  Pharm.  Chim.,  1903,  [vii],  17, 161  -164).— Fifteen  c.c. 
of  creosote  are  put  into  a  graduated  tube  ;  5  c.c.  of  glycerol  are  added, 
and  the  whole  mixed  by  shaking.  The  tube  is  now  filled  with  water 
up  to  the  50  c.c.  mark  and  thoroughly  shaken  ;  after  the  layers  have 
separated,  the  aqueous  layer  is  removed  and  the  shaking  with  water 
is  twice  repeated.  After  the  third  shaking,  the  volume  of  the  creosote 
is  read  off.  Puie  creosote  will  now  be  found  to  measure  14  c.c,  but 
if  it  contained  an  addition  of  10  per  cent,  of  phenol  the  volume  will 
be  13  5  c.c.  A  sample  containing  20  per  cent,  of  phenol  yields  13  c.c, 
and  one  containing  40  per  cent.  12  c.c,  of  undissolved  liquid. 

L.    DE   K. 

Removal  of  Mercury  from  Saccharine  Liquors  after  Treat- 
ment with  Mercuric  Nitrate.  Gustaye  Patein  {J.  Pharm.  Chim., 
1903,  [vii],  17,  5 — 7). — Mercuric  nitrate  is  often  the  only  reagent 
capable  of  removing  optically  active  nitrogenous  compounds,  the 
presence  of  which  prevents  the  detection  of  sugars,  in  physiological 
investigations.  After  treatment  of  the  solution  with  mercuric  nitrate 
and  neutralisation,  the  excess  of  mercury  is  removed  by  agitation 
with  zinc  dust,  and  sugars  determined  after  making  the  clear  solution 
alkaline.  G.  D.  L. 

Detection  of  Small  Quantities  of  Maltose  in  the  Presence 
of  Glucose.  L^ON  Grimbert  {J.  Pharm.  Chim.,  1903,  [vii],  17, 
225 — 228). — Twenty  c.c.  of  the  solution  containing  the  two  sugars 
are  treated  with  1  c.c.  of  phenylhydraziue  and  1  c.c.  of  glacial  acetic 
acid.      After  heating  on  a  boiling  water-bath  for  1   hour,  the  mixture 
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is  allowed  to  cool,  the  osazones  formed  are  collected  on  a  filter, 
washed  with  cold  water,  dried,  extracted  with  benzene  until  the 
extract  is  colourless,  and  again  dried  at  100'^.  The  purified  osazone  is 
then  triturated  with  the  smallest  possible  quantity  of  an  equal  mixture 
of  acetone  and  water  and  filtered.  The  filtrate  soon  deposits  crystals 
of  maltosazone.  An  alternative  method  consists  in  boiling  the  purified 
osazones  with  a  little  water  for  5  minutes,  filtering  rapidly,  and  allow- 
ing the  filtrate  to  cool  and  deposit  crystals  of  maltosazone.  Either 
method  is  stated  to  be  capable  of  detecting  maltose  in  a  solution 
containing  1  per  cent,  of  dextrose  and  0*05  per  cent,  of  maltose. 

W.  P.  S. 

Estimation  of  Stearic  Acid.  Hans  Kbeis  and  August  Hafnee 
{Zeit.  Kahr.-Genussm.,  1903,  6,  22— 27).— The  method  described  by 
Hehner  and  Mitchell  (Abstr,,  1897,  ii,  289)  was  found  to  give  trust- 
worthy results  provided  that  not  less  than  0'5  gram  of  the  mixed 
fatty  acids  is  taken  for  the  estimation,  \yith  smaller  quantities, 
there  is  a  danger  of  supersaturation  taking  place  with  a  result  that 
no  stearic  acid  is  obtained.  Both  palmitic  and  stearic  acids  were 
found  to  be  less  soluble  in  alcohol  than  stated  by  Hehner  and 
Mitchell,  but  ethyl  alcohol  was  used,  whilst  the  latter  employed 
rectified  alcohol  from  methylated  spiint  in  their  investigations.  The 
method  is  considered  to  be  of  use  for  the  detection  of  margarin  in 
buttei',  as  the  latter  was  found  to  contain  only  very  small  amounts  of 
stearic  acid.  W.  P.  S. 

Reaction  of  Cacodylic  Acid  and  the  Cacodylates.  J. 
BouGAULT  (/.  Fharm.  Chivi.,  1903,  [vii],  17,  97— 98).— When  left  in 
contact  in  the  cold  in  a  closed  tube  with  a  hydrochloric  acid  solution 
of  hypophosphorous  acid,  cacodylates  develop  a  distinct  odour  of 
cacodyl,  and  no  deposition  of  arsenic  occurs  unless  much  cacodylate 
is  used,  when  arsenic  separates  very  slowly.  Methylarsinates  do  not 
give  a  cacodylic  odour,  the  whole  of  the  arsenic  being  set  free,  and  do 
not  prevent  the  reaction  with  cacodylates,  but  the  presence  of  the 
latter  in  quantity  retards  the  separation  of  arsenic  from  them.  In  a 
12  hours'  test,  0-1  mg.  of  cacodylate  can  be  detected  iu  methylarsin 
ates,  and  in  a  similar  manner  an  admixture  of  less  than  0"1  mg.  of 
arsenious  or  arsenic  acid  in  sodium  cacodylate  is  revealed, 

G.  D.  L. 

Composition  of  Cow's  Milk.  H.  C.  Sherman  {J.  Amer.  Chem. 
Soc.,  1903,  25,  132 — 142). — Monthly  analyses,  extending  over  2  years, 
of  the  milk  of  one  herd  of  cattle  containing  600  head  showed  the 
percentage  of  proteids,  like  that  of  the  fat,  to  vary  with  the  season, 
being  higher  in  the  autumn  and  winter  than  in  the  spring  and 
summer.  The  percentage  of  lactose  remained  nearly  constant  through- 
out the  year.  Generally,  the  milks  rich  in  fat  were  also  rich  iu 
proteids,  and  in  these  analyses  the  excess  of  the  latter  above  the 
normal  averaged  about  one-third  as  much  as  the  excess  of  fat.  The 
results  confirmed   the   conclusion   arrived   at    by  Richmond   that  any 
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Jeficieucy  iu  solids  not  fat  is  chiefly  due  to  lactose,  and  any  excess 
above  9  per  cent,  to  proteids.  The  relation  between  proteids  and 
ash  was  found  to  be  expressed  by  the  formula:  A  =  0-38 +  0'10P, 
closely  agreeing  with  Richmond's  formula  (compare  Abstr.,  1902,  ii, 
182).  W.  P.  S. 

Creaming  of  Milk  During  its  Sale.  William  Frear  and  M,  H. 
PiNGREE  (,/■.  Amer.  Chem.  Soc,  1902,  24,  1136— 1138).— Two  gallons 
of  milk  were  placed  in  a  deep  can,  having  been  first  mixed  and 
sampled.  At  intervals  of  two  hours,  samples  were  taken  from  the 
can  by  means  of  a  pint  dipper,  the  bulk  of  the  milk  being  disturbed 
as  little  as  possible.  The  results  of  the  analyses  of  the  samples 
showed  that  the  second  to  sixth  portions  inclusive  contained  an  undue 
amount  of  fat,  whilst  the  last  portions  consisted  of  greatly  im- 
poverished milk.  W.  P.  S. 

Influence  of  Feeding  with  Cottonseed  Meal  and  Sesame 
Cakes  on  the  Composition  of  Butter  Fat.  A.  J.  Swaying  {Zeit. 
Nahr.-Genussm.,  1903,  6,  97 — 115). — The  butter  from  cows  fed  on 
cottonseed  meal  was  found  to  give  the  characteristic  test  for  cotton- 
seed oil  on  applying  Halphen's  reaction,  but  the  feeding  did  not 
influence  the  refractometer  number  and  Reichert-MeissI  value  of  the 
butter.  The  substance  which  gives  the  coloration  can  be  detected 
in  the  butter  within  24  hours  of  the  first  meal. 

Sesame  oil  was  in  no  case  detected  in  the  butter  of  cows  fed  on 
sesame  cakes,  either  by  Baudouin's  or  Soltsien's  reactions. 

W.  P.  S. 

The  Bromine  Absorption  of  Oils.  Parker  C.  McTlhiney  (/. 
Amer.  Chem.  Soc,  1902,  24,  1109 — 1114). — The  presence  of  mineral 
matter,  such  as  lime  and  the  oxides  of  lead  and  of  manganese, 
decreases  the  bromine  substitution  figure  given  by  oils,  and  this 
reduction  must  be  taken  into  account  in  the  analysis  of  boiled  linseed 
oil  and  of  driers.  From  the  results  of  the  experiments  on  the  rate  of 
action  of  bromine  dissolved  in  carbon  tetrachloride  on  rosin,  and 
comparative  experiments  with  Hiibl's  solution  and  the  same  substance, 
the  author  considers  the  bromine  absorption  of  rosin  to  be  a  more 
definite  figure  than  the  iodine  number.  An  excess  of  100  per  cent,  of 
bromine  was  found  to  be  necessary,  in  the  case  of  linseed  oil,  for  the 
absorption  to  be  completed  within  a  short  time.  Tiie  preseuce  of 
water  and  variations  of  the  temperature  from  0°  to  30°,  and  of  the 
time  of  action  from  88  to  180  minutes,  ouly  slightly  affect  the  bromine 
absorption  value  of  linseed  oil.  W.  P.  S. 

Kapok  Oil.  L.  Philippe  {Ann.  Chim.  anal,  1903,  8,  18—23).— 
This  oil,  which  is  suitable  for  culinary  purposes,  has  given  the  follow- 
ing constants  :  sp.  gr.  at  15°,  0'9237  ;  iodine  number,  755  ;  free  acidity, 
5 "2  per  cent.  ;  Planchon  number  (soluble  acids),  0*37  ;  Koetstorfer  (or 
saponification)  number,  196"5  ;  Reicherb  number  (volatile  acids),  3'3  ; 
Hehner  number  (flxed  fatty  acids),  95*4.     The  insoluble  fatty  acids, 
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obtained  in  tlie  usual  manner,  showed  :  melting  point,  35'5 — 35'36°  ; 
solidifying  point,  '6l\)° ;  saturation  number  (or  number  of  c.c.  of 
normal  potassium  hydroxide  required  to  neutralise  5  grams  of  fatty 
acid),  12  ;  acetyl  number,  86.  These  acids  were  found  to  consist  of 
30  per  cent,  of  palmitic  acid  and  70  per  cent,  of  oleic  acid  containing 
some  proportion  of  an  unidentiBed  acid. 

After  making  the  usual  correction,  it  will  be  noticed  that  there  is 
a  great  difference  between  the  amount  of  potassium  hydroxide 
required  for  the  saponification  of  the  fat  (019G5  gram)  and  that 
absorbed  by  the  fatty  acids  (0'1;346  gram)  ;  this  phenomenon,  which 
may  prove  useful  for  the  identification  of  the  oil  and  for  its  detection 
in  mixtures,  is  due  to  the  fact  that  the  acids  become  partly  anhydrous. 

L.   DE  K. 

The  Iodine  Number  of  Sesame  Oil.  J.  J.  A.  Wus  (Zeit.  Nahr.- 
Genussm.,  1902,  5,  1150 — 1155). — Thirty-seven  samples  of  this  oil 
were  examined  by  the  author,  his  iodine  chloride  method  being  tised  to 
estimate  the  iodine  numbers.  The  "first  pressings"  gave  oils  with 
numbers  between  106*1  and  116*8;  for  the  "second  pressings,"  the 
numbers  varied  from  105*2  to  110*3,  and  for  the  "  thii^l  pressings  " 
from  103'9  to  109*8.  llosults  published  previously  by  various  authors 
give  numbers  between  102"7  and  115,  as  estimated  by  nubl's  method. 

W.  P.  S. 

Estimation  of  Formaldehyde.  Hugo  Schiff  (Chem.  Zeit.,  1903, 
27,  1-1). — Ten  grams  of  a  concenti-ated  sample  are  diluted  to  200  c.c. 
and  carefully  neuti-alised.  0*5  gram  of  ammonium  chloride  is  dissolved 
in  3 — 4  c.c.  of  water,  also  neutralised,  and  mixed  with  10  c.c.  of  the 
diluted  formaldehyde  solution.  Ammonium  sulphate  may  also  be  used. 
The  liberated  acid  is  then  titrated  with  normal  potassium  hydi'oxide, 
using  litmus  as  indicator.  Two  mols.  of  potassium  hydroxide  re- 
present three  mol>.  of  formaldehyde.  The  results  agree  very  well 
with  the  standard  iodometric  method.  L.  de  K. 

Analysis  of  Vanilla  Extract.  A.  L.  Winton  and  M.  Silverman 
(/.  Amer.  Chem.  Soc,  1902,  24,  1128— 1135).— The  following  modi- 
fication of  Hess  and  Prescott's  method  for  the  estimation  of  vanillin 
and  coumarin  was  found  to  be  satisfactory.  Twenty-five  grams  of 
the  vanilla  extract  are  heated  on  a  water-bath  until  free  from  alcohol, 
then  precipitated  with  normal  lead  acetate  solution,  and  filtered.  After 
washing  the  precipitate  with  a  little  hot  water,  the  cooled  filtrate  is 
methodically  extracted  with  ether,  using  about  20  c.c.  of  the  latter 
for  each  extraction.  The  vanillin  is  separated  from  the  combined 
ether  extracts  by  shaking  4  or  5  times  with  2  per  cent,  ammonia 
solution.  The  ethereal  solution  containing  the  coumarin  is  allowed  to 
evaporate  spontaneously,  dried  in  a  desiccator,  and  weighed.  The  dry 
residue  usually  consists  of  pure  coumarin,  but  it  is  advisable  to  extract 
it  with  light  petroleum  and  deduct  the  insoluble  residue.  The  coumarin 
should  have  a  melting  point  of  67°.  The  vanillin  is  obtained  from 
the   ammoniacal   solution    by   acidifying   with   hydrochloric   acid   and 
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repeatedly  extracting  with  ether.  After  evaporating  the  ether  at  the 
ordinary  temperature,  the  residue  is  dried  over  sulphuric  acid  and 
weighed.  The  vanillin  is  then  extracted  with  boiling  light  petroleum 
(b.  p.  80 — 85°)  and  the  insoluble  residue  re-weighed  and  subtracted 
from  the  total  weight.  Vanillin  should  melt  between  80°  and  81°. 
Experimental  results  are  given  and  also  analyses  of  commercial  ex- 
tracts. Besides  vanillin  and  coumarin,  the  total  residue  (including 
glycerol),  sucrose,  glycerol,  and  alcohol  were  also  estimated  in  these 
samples,  the  usual  methods  being  employed.  Some  of  the  extracts 
were  artificially  coloured.  "W.  P.  S. 

Estimation  of  Hydroxylamine  in  Oximes  and  of  Phenyl- 
hydrazine  in  Hydrazones  and  Osazones.  Siro  Grimaldi  {Chem. 
Centr.,  1903,  i,  97—98  ;  from  Staz.  sperim.  agrar.  ital.,  35,  738—746). 
— The  oxime,  &c.,  is  introduced  into  a  flask  with  a  long,  narrow  neck 
and  heated  with  100  c.c.  of  standardised  hydrochloric  acid  for  one  hour 
in  the  water-bath.  The  regenerated  aldehyde  or  ketone  is  removed 
(and  may  be  weighed  as  a  control)  and  the  excess  of  acid  titrated  with, 
say,  TV/ 100  sodium  hydroxide.  From  the  amount  of  acid  absorbed,  the 
phenylhydrazine  or  hydroxylamine  is  calculated.  Good  results  have 
been  obtained  when  operating  with  various  oximes,  hydrazones,  and 
osazones.  L.  de  K. 

Estimation  of  Strychnine  in  Mixtures  of  Strychnine  and 
Brucine.  Harry  M.  Gordin  (Arch.  Pkarm.,  1902,  240,  641—644). 
— Keller's  method  (Zeif.  Oesterr.  Apoth.-Ver.,  1903,  587)  gives  results 
4  per  cent,  too  low.  The  reason  is  that  some  of  the  strychnine,  as 
well  as  all  the  brucine,  is  converted  by  the  nitric  acid  into  substances 
not  of  a  basic  charactei'.  This  source  of  error  is  obviated  by  using  a 
weaker  acid  and  digesting  for  a  shorter  time. 

About  0"2 — 0'3  gram  of  the  mixture  of  alkaloids  is  dissolved  in 
15  c.c.  of  3  per  cent,  sulphuric  acid  with  the  aid  of  gentle  heat,  and 
to  the  solution,  when  it  is  cold,  3  c.c.  of  a  cold  mixture  of  equal  parts 
of  concentrated  nitric  acid  of  sp.  gr.  1"42  and  water  is  added.  After 
exactly  10  minutes,  the  whole  is  poured  into  a  separating  funnel, 
aqueous  sodium  hydroxide  is  added  until  the  liquid  is  strongly 
alkaline  and  a  turbidity  of  strychnine  has  foi'med,  and  the  mixture  is 
then  shaken  three  times  with  chloroform,  which  extracts  strychnine, 
but  not  brucine.  The  chloroform  solution  is  filtered  through  a  double 
filter  into  a  small  tared  flask,  2  c.c.  of  amyl  alcohol  are  added,  and  the 
liquid  is  distilled  off,  the  last  traces  being  removed  by  a  current  of 
air  led  over  the  mouth  of  the  flask  (not  into  it)  while  the  latter  is 
standing  in  a  water-bath.  Finally,  the  flask  is  dried  for  about  2  hours 
at  135 — 140°  and  weighed.  The  maximum  error  in  3  estimations 
was  0*4  per  cent,  of  the  total  quantity  of  strychnine. 

Sodium  hydroxide  is  preferred  to  ammonia  for  liberating  the 
alkaloid,  as  by  its  use  the  base  is  obtained  colourless.  It  is  better  to 
use  chloroform  for  the  extraction  instead  of  chloroform -ether,  because 
the  latter  dissolves  some  water  and  with  it  traces  of  alkali.  The 
addition  of  a  little  amyl  alcohol  to  the  chloroform  solution  prevents 
alkaloid  from  being  carried  over  by  decrepitation  during  the  distillation 


I 


ANALYTICAL   CHEMISTRY.  S43 

of  the  liquid.  The  alkaloid  can  be  titrated  instead  of  being  weighed, 
N/iO  acid  being  used  with  hfematoxylin  as  the  indicator ;  the  result 
is  not  more  accurate,  but  the  drying  is  obviated.  C.  F.  B. 

Estimation  of  Urea  in  Blood.  Joseph  Barcroft  {J.  Physiol., 
1903,  29,  181  — 187). — A  modification  of  the  hypobromite  method  is 
described,  by  means  of  which  an  estimation  of  urea  in  1  or  2  c.c.  of 
blood  may  be  made.  The  proteids  are  removed  previously  by  means 
of  alcohol.  W.  D.  H. 

The  Amount  of  Urea  in  Normal  Human  Urine  and  its 
Estimation.  Wm.  Ovid  Moor  {Zeit.  Biol.,  1902,  44,  121—160).— 
The  Liebig-Pfliiger  method  is  not  available  for  the  estimation  of  the 
total  nitrogen  in  urine,  for  although  the  barium  and  silver  pre- 
cipitate contains  the  xanthine  bases,  urochrome  and  hsematoporphyrin, 
only  a  part  of  the  uric  acid,  thiocyanate,  and  pigments  ai-e  pre- 
cipitated. Other  methods  give  somewhat  similar  results.  In  the 
present  research,  the  urea  was  extracted  with  alcohol ;  the  extract 
decomposes  at  the  ordinary  temperature  more  than  half  its  weight  of 
potassium  permanganate.  This  easy  oxidisability  of  the  alcoholic 
extract  cannot  be  explained  by  the  presence  of  urea,  uric  acid, 
hippuric  acid,  or  creatinine  ;  the  easily  oxidisable  substance  can  be 
separated  from  urea  by  amyl  alcohol,  in  which  it  is  insoluble.  After 
oxidation  of  neutral  urine  with  zinc  permanganate,  the  urea  can  be 
extracted  by  ethyl-amyl  alcohol  fi'ee  from  impurities.  The  urea  in 
this  can  be  estimated  by  titration  with  mercuric  chloride,  potassium 
hydroxide  in  amyl  alcohol  serving  as  indicator.  Further  details  on  the 
actual  amount  of  urea  are  promised.  W.  D.  H. 

Identification  of  Pyramidone.  G.  Rodillon  (J.  Pharm.  Chlm., 
[vii],  17,  172 — 173). — Pyramidone  (dimethylaminodimethyloxyquin- 
izine)  turns  blue  when  its  aqueous  solution  is  mixed  with  gum  arabic 
and  exposed  to  the  air.  The  author  finds  that  this  reaction  may  also 
be  obtained  by  other  means. 

O'l  gram  of  the  substance  is  dissolved  in  5  c.c.  of  water  and  a 
drop  of  solution  of  sodium  hypochlorite  is  added,  when  a  fine  blue 
colour  will  develop.  As  an  excess  of  hypochlorite  is  harmful,  it  is 
better  to  use  hydrogen  peroxide,  but  then  it  is  necessary  to  heat  to 
about  60^  or  70''.  Perhaps  a  colorimetric  estimation  may  be  based  on 
this  reaction.  With  pyramidone,  ferric  chloride  develops,  an  intense 
violet  colour  analogous  to  that  given  by  phenols.  L.  de  K. 

Estimation  of  Mustard  Oil,  A.  ScnLiCHX  {Zeit.  dffentl.  Chem., 
1903,  9,  37 — 41). — Twenty-five  grams  of  the  powdered  mustard  seeds 
are  digested  for  4  hours  with  cold  water  and  then  boiled  for  15  minutes, 
the  flask  in  which  the  digestion  and  boiling  is  carried  out  being  con- 
nected with  an  absorption  flask  containing  an  alkaline  solution  of  per- 
manganate. After  completely  cooling,  a  solution  of  myrosin  is  added 
and  allowed  to  act  for  16  hours  at  the  ordinary  temperature.  An 
alternative  method  is  to  digest  25  grams  of  the  powdered  seeds  in 
300  c.c.  of  water  containing  0*5  gram  of  tartaric  acid  for  16  hours  at 
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the  ordinary  temperature,  the  flask  in  this  case  also  being  connected 
to  an  absorption  apparatus.  In  both  methods,  the  contents  of  the 
digestion  flasks  are  then  subjected  to  distillation  and  the  mustard  oil 
oxidised  and  estimated  as  usual.  W.  P.  S. 

Estimation  of  Digitalin  in  Official  Preparations  of  Digitalis 
and  Digitalin.  Ecalle  (J.  Pharm.  Chim.,  1903,  [vii],  17,  228—232). 
— In  the  case  of  the  tincture,  100  c.c.  are  evaporated  to  10  c.c.  and 
diluted  to  100  c.c.  with  water.  This  solution  is  pi'ecipitated  with 
normal  lead  acetate  and  the  volume  made  up  to  200  c.c.  After  shak- 
ing and  filtering,  100  c.c.  of  the  filtrate  are  precipitated  with  10  c.c. 
of  sodium  sulphate  solution  and  the  lead  sulphate  allowed  to  settle 
completely.  Ninety  c.c.  of  the  clear  solution  are  then  decanted  off, 
rendered  ammoniacal,  and  extracted  with  five  successive  quantities  of 
chloroform.  The  latter  is  evaporated  from  the  united  extracts  and 
the  residue  obtained  dissolved  in  3  c.c.  of  chloroform.  Ten  c.c.  of 
ether  and  70  c.c.  of  light  petroleum  are  added,  the  mixture  is 
cautiously  stirred,  and  placed  aside  for  48  hours.  The  clear  solution 
is  then  decanted,  and  the  residue  dfied  and  weighed.  W.  P.  S. 

Physiologico-chemical  Notes.  Eduard  Schaer  [Zeit.  anal.  Chem., 
1903,  42,  1  —  10). — I.  The  Biuret  Reaction. — In  the  production  of  the 
biuret  reaction,  other  copper  salts  than  the  sulphate  may  be  used,  and 
various  substances  may  take  the  place  of  the  alkali  hydroxides.  Barium 
and  calcium  hydroxides,  sodium  carbonate,  phosphate,  nitrite,  and 
borate,  magnesia,  basic  lead  acetate,  aluminium  acetate,  ammonia, 
coniine,  trimethylamine,  triethylamine,  piperidine,  morphine,  strychnine, 
aniline,  diphenylamine,  antipyrine,  glycine,  and  urea  are  all  effective. 
Although  some  of  these  substances  possess  a  very  feeble  alkaline 
character,  the  presence  of  an  alkaline  substance  seems  to  be  necessary, 
since  the  reaction  is  not  produced  by  the  simple  oxidation  of  a  proteid 
in  the  presence  of  a  copper  salt. 

II.  Trommers  Sugar  Reaction.  —In  this  reaction,  also,  the  alkali 
hydroxide  may  be  replaced  by  substances  of  feeble  alkalinity,  such  as 
magnesia,  borax,  lead  acetate,  coniine,  nicotine,  piperidine,  and 
triethylamine,  but  salts,  such  as  sodium  salicylate,  phosphate,  and 
nitrite,  and  aluminium  acetate,  which  yield  an  alkali  by  hydrolytic 
dissociation,  do  not  produce  the  reaction,  neither  do  aniline,  acetanilide, 
antipyrine,  glycine,  or  urea,  or  substances  of  non-alkaline  character. 
The  copper  salts  of  organic  acids  are  very  readily  reduced. 

III.  Detection  of  Blood  Stains.— Mo\r\,  with  an  oxidising  agent, 
yields  a  red  colour  with  blood,  which  is  both  more  intense  and  more 
permanent  than  the  guaiacum-blue.  The  reaction  is  best  pei'formed 
in  a  concentrated  (70 — 75  per  cent.)  solution  of  chloral  hydrate,  in 
which  even  old  blood  stains  dissolve  readily.  This  solution  is  treated 
with  a  little  aloin  and  the  mixture  covered  with  a  layer  of  hydrogen 
peroxide  or  ozonised  oil  of  turpentine  (compare  Abstr.,  1902,  i,  168). 

M.  J.  S. 
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Method  for  Determining  the  Index  of  Refraction  of  Solid 
Hydrocarbons  with  the  Pulfrich  Refractometer.  Index  of 
Refraction  of  the  Sohd  Hydrocarbons  in  Petroleum.  Charles  F. 
Mabery  and  Lee  Shepherd  (Amer.  Chem.  J.,  1903,  29,  274 — 281). — A. 
method  is  described  for  adapting  the  Pulfrich  refractometer  to  the 
determination  of  the  index  of  refraction  of  substances  which  are  solid 
at  the  ordinary  temperature.  The  required  temperature  is  obtained  by 
passing  an  electric  current  through  two  coils  of  German  silver  wire, 
one  of  which  surrounds  the  glass  cup,  whilst  the  other  is  placed  within 
the  cup.  The  determinations  were  made  by  the  method  of  mixtures, 
the  solvent  employed  being  a  petroleum  distillate  boiling  at  202 — 203° 
under  50  mm.  pressure,  and  consisting  essentially  of  the  hydrocarbon, 
CjgHgg.     The  sp.  gr.  is  in  all  cases  referred  to  water  at  4°. 

The  following  results  were  obtained  with  the  hydrocarbons  isolated 
from  Pennsylvania  petroleum  (Mabery,  Abstr.,  1902,  i,  733).  The 
hydrocarbon,  CjgH^^,  boiling  at  260 — 262°  under  50  mm.  pressure,  has 
a  sp.  gr.  0-7769  and  n^  1-4432  at  60°,  and  sp.  gr.  0-7709  and  n^  1-4260 
at  70°  The  hydrocarbon,  Cj^Hsq,  boiling  at  272—274°  under  50  mm. 
pressure,  has  a  sp.  gr.  0-7771  and  Wp  1-4432  at  60°,  and  sp.  gr.  0-7719 
and  «i,  1-4251  at  70°.  The  hydrocarbon,  C,^^r,^,  boiling  at  282—284° 
under  50  mm.  pressure,  has  a  sp.  gr.  07  765  and  ?Id  1-4241  at  70°,  and 
sp.  gr.  0-7632  and  n^  1-4212  at  80°.  The  hydrocarbon,  CjgH^^,  boiling 
at  292—294°  under  50  mm.  pressure,  has  a  sp.  gr.  0-7780  and  n^  1-4320 
at  70°,  and  sp.  gr.  07685  and  n„  1'4305  at  80°  The  hydrocarbon, 
Co-H^,.,  boiling  at  300 — 301°  under  50  mm.  pressure,  has  a  sp.  gr. 
0-7757  and  n^,  1-4206  at  70°,  and  sp.  gr.  0-7655  and  n^,  1-4194  at  80°. 
The  hydrocarbon,  CggH^g,  boiling  at  312 — 314°  under  50  mm.  pressure, 
has  asp.  gr.  07770  and  n^  1-4184  at  70°,  and  sp.  gr.  0-7669  and 
nu  1-4170  at  80°. 

The  following  values  were  obtained  with  hydrocarbons  separated 
from  commercial  paraffin  wax.  The  hydrocarbon,  C.^-jH^g,  boiling  at 
260 — 262°  under  50  mm.  pressure,  has  a  sp.  gr.  0*7706  and  w,,  1-4256 
at  60°,  and  sp.  gr.  0-7641  and  n^  1-4374  at  70°.  The  hydrocarbon, 
Cj.-.Hj.,,  boiling  at  282 — 286°  under  50  mm.  pressure,  has  a  sp.  gr. 
0-7779  and  n„  1-4206  at  60°,  and  sp.  gr.  07707  and  n^  1-4194  at  70°. 
The  hydrocarbon,  Co-Hj^,  boiling  at  300 — 302°  under  50  mm.  pressure, 
has  asp.  gr.  0-7770  and  n„  1-4287  at  70°,  and  sp.  gr.  0-7669  and 
n„  1-4276  at  80°.  The  hydrocarbon,  C.^H.^,,  boiling  at  312—314° 
under  50  mm.  pressure,  has  a  sp.  gr,  0-7806  and  /^„  1-4285  at  70°,  and 
sp.  gr.  0-7699  and  n„  1-4226  at  80°. 

Commercial  paraffin  wax  itself  furnished  the  following  results : 
8p.  gr.  0-7788  and  n„  1-4340  at  60^  and  sp.  gr.  07732  and  /^,  1-4311 
ftt  70°.  K.  CJ. 

vol,.   I.XXXIV.   ii.  t^ 
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Bunsen  Flame  Spectrum  of  Radium.  Carl  Runge  and  J. 
Precht  (Anil.  Fhysik,  1903,  [iv],  10,  655—657.  Compare  Giesel,  this 
vol.,  ii,  20). — A  list  is  given  of  all  the  lines  observed  in  the  flame 
spectrum  of  radium  bromide.  The  strongest  and  most  permanent  is 
the  blue  line  4826.  J.  C.  P. 

Position  of  Radium  in  the  Periodic  System  according  to 
its  Spectrum.  Carl  Runge  and  J.  Precht  {Phil.  Mag.,  1903,  [vi],  5, 
476 — -481.  Compare  preceding  abstract). — Ptunge  and  Paschen  have 
shown  that  the  lines  of  each  of  the  related  elements  magnesium, 
calcium,  strontium,  and  barium  may  be  grouped  in  thi-ee  pairs ;  the 
distance  as  measured  on  the  scale  of  frequency  between  the  two  lines 
of  each  pair  is  the  same  for  one  element,  but  increases  regularly  with 
the  atomic  weight.  The  authors  have  extended  the  application  of 
this  rule  to  the  case  of  radium. 

The  rule  regarding  the  variation  of  the  line  distance  with  the 
atomic  weight  is  thus  formulated  :  the  logarithms  of  the  atomic 
weights  and  those  of  the  distances  when  plotted  as  co-ordinates  lie  on 
a  straight  line  for  a  chemically  related  group  of  elements.  When 
this  straight  line  has  been  found  for  magnesium,  calcium,  strontium,  and 
barium,  it  is  then  possible  by  an  extrapolation  to  calculate  the  atomic 
weight  of  radium ;  the  value  thus  obtained  is  258,  considerably  above 
the  value  225  given  by  Madame  Curie.  J.  C.  P. 

Heat  spontaneously  developed  by  Salts  of  Radium.  Pierre 
Curie  and  A.  Laborde  {Compt.  rend.,  1903,  136,  673—675). — When 
a  thermoelectric  couple  junction  is  immersed  in  a  barium  chloride  con- 
taining 1/6  of  its  weight  of  radium  chloride  and  this  compared  with  a 
similar  junction  in  pure  barium  chlox-ide,  the  former  indicates  a  tempera- 
ture higher  by  1  -5°  than  the  latter.  The  quantity  of  heat  developed  was 
measured  by  a  Bunsen  calorimeter.  The  radioactive  barium  chloride 
was  kept  in  a  tube  in  melting  ice  for  some  time,  then  introduced  into 
the  calorimeter.  The  mercury  moved  along  the  capillary  tube  quite 
regularly  (2 "5  cm.  per  hour)  and  stopped  when  the  salt  was  removed 
from  the  calorimeter.  The  results  obtained  indicate  that  1  gram  of 
radium  develops  a  quantity  of  heat  of  the  order  of  100  calories  per 
hour  ;  for  a  gram-atom  per  hour,  the  development  would  be  22,500 
calories,  which  is  comparable  with  the  heat  developed  by  the  com- 
bustion of  a  gram  of  hydrogen. 

This  continuous  development  of  heat  cannot  be  explained  by  an 
ordinary  chemical  transformation.  It  may  be  due  to  an  internal 
transformation  resulting  in  a  modification  of  the  radium  atom  itself, 
or  it  may  be  explained  by  assuming  that  the  radium  is  able  to  utilise 
an  external  energy  of  as  yet  unknown  nature.  J.  McC. 

Experiments  with  Radium  Bromide.  F.  N.  Indrickson  (/. 
Bliss.  Phys.  Chem.  Soc,  1903,  35,  ii,  149 — 154). — If  a  barium  platino- 
cyanide  screen  is  arranged  to  catch  the  light  from  a  capsule  contain- 
ing 50  mg.  of  radium  bromide  placed  between  the  poles  of  a  powerful 
electromagnet,  it  is  found  that,  when  the  current  is  turned  on,  the 
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light  is  displaced  and  only  gradually  retui'us  to  its  original  position 
when  the  current  is  broken.  This  action  was  recorded  plioto- 
graphically.  The  effect  produced  by  the  action  of  the  light  from 
radium  bromide  on  the  electric  spark  is  similar  to  that  brought  about 
by  increasing  the  distance  between  the  discharge  knobs.       T.  H.  P. 

Radioactivity  of  Uranium.  Ernest  Rutherford  {Phil.  Mag.,  1903, 
[vi],  5,  4-41— 445).— As  shown  by  Becquerel  (Abstr.,  1902,  ii,  117), 
uranium  preparations  that  have  been  rendered  inactive  (see  Becquerel, 
Abstr.,  1900,  ii,  518  ;  Crookes,  ibid.,  586)  gradually  recover  their 
activity,  whilst  the  precipitates  in  which  the  activity  was  concentrated 
gradually  lose  it.  By  experiments  lasting  over  160  days,  the  author 
shows  that  the  recovery  and  decay  of  activity  in  the  case  of  uranium 
and  uranium  X  respectively  follow  the  same  laws  as  the  recovery  and 
decay  of  activity  in  the  case  of  thorium  and  thorium  X  (see 
Paitherford  and  Soddy,  Trans.,  1902,  81,  838— 8'!  2).  The  activity  of 
uranium  X  decays  nearly  in  a  geometrical  progression  with  the  time, 
and  reaches  half  its  initial  value  in  about  22  days.  J.  C  P. 

Comparative  Study  of  the  Radioactivity  of  Radium  and 
Thorium.  Ernest  Rutherford  and  Frederick  Soddy  {Phil.  Mag., 
1903,  [vi],  5,  445 — 457). — In  their  radioactive  propei-ties,  radium  and 
thorium  are  closely  allied  ;  both  produce  radioactive  emanations,  and 
these  in  turn  excite  activity  on  surrounding  objects.  There  is  a  marked 
difference,  however,  in  the  rate  at  which  the  activity  of  the  emanation 
decays,  the  intensity  of  the  thorium  emanation  falling  to  half  its  value 
in  one  minute,  that  of  the  radium  emanation  in  about  four  days.  On 
the  other  hand,  the  excited  activity  due  to  radium  decays  much  more 
rapidly  than  that  produced  by  thorium. 

A  detailed  examination  of  the  rate  of  decay  for  the  radium  emana- 
tion has  shown  that  the  same  exponential  law  is  applicable  hero  as  in 
other  cases  (compare  Rutherford  and  Soddy,  Trans.,  1902,  81,  841 — 842  ; 
Rutherford,  preceding  abstract ;  also  Curie,  this  vol.,  ii,  50). 

In  the  solid  state,  radium  compounds  are  practically  non-emanating, 
but  heat  and  solution,  as  in  the  case  of  thorium  compounds,  increase 
the  emanating  power.  It  is  now  shown  that  for  both  radium  and 
thorium  the  production  of  emanation  takes  place  at  the  same  rate  in 
a  .«olid,  non-emanating  compound  as  in  the  solution ;  whilst  in  the 
former  case,  however,  the  emanation  is  occluded,  in  the  latter  case  it 
escapes  as  fast  as  it  is  formed.  This  result  is  favourable  to  the  view 
that  helium  is  possibly  an  ultimate  disintegration  product  of  a  radio- 
active element,  since  it  is  found  occluded  only  in  radioactive  minerals. 
"When  a  current  of  air  is  passed  through  a  solution  of  radium  chloride, 
the  radioactivity  of  the  salt  obtained  from  the  solution  by  evaporation 
gradually  diminishes,  and  ultimately  reaches  a  minimum  value,  un- 
affected by  further  aspiration  of  air  ;  this  minimum  value  represents 
the  non-separable  activity.  Radium  chloride,  obtained  thus,  gradually 
regains  its  activity,  and  the  course  of  the  recovery  is  represented  by 
the  equation  Itjl,j=  1  -  e^'  (see  Rutherford  and  Soddy,  loc.  ciL).  Some- 
what similar  e.xperiments  have  been  carried  out  with  thorium. 

Like  thorium  and  uranium,  radium  emits  both  a-  and  /i-rays,  the 

24—2 
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non-separable  activity  just  referred  to  consisting  of  a-rays  alone.  The 
radiation  of  the  radium  emanation  was  investigated,  and  it  was  found 
that  the  radium  emanation  gives  only  a-rays,  the  ^-rajs  appearing  only 
when  the  emanation  has  changed  into  the  excited  activity.  This  result 
supports  the  view  that  in  all  cases  the  a-rays  are  first  pi"oduced,  the 
/3-rays  being  produced  in  the  last  stages  of  the  process  that  can  be 
experimentally  traced. 

Experiments  previously  described,  relating  to  the  chemical  nature  of 
the  thorium  emanation,  have  been  repeated  with  that  of  radium.  The 
radium  emanation  passes  unchanged  through  phosphoric  oxide,  sulphuric, 
nitric,  and  hydrochloric  acids,  and  over  red-hot  lead  chromate  and 
metallic  magnesium.  The  emanation  is  not  affected  by  passage  through 
a  platinum  tube  heated  almost  to  fusion.  The  emanation  is  not  very 
soluble  in  water.  J.  C.  P. 

Radioactivity.  Ernest  Rutherford  {Phil.  Mag.,  1903,  [vi],  5, 
481 — 485). — A-  reply  to  certain  criticisms  of  Becquerel  and  Curie. 

J.  C.  P. 

Production  of  Induced  Radioactivity  by  Actinium.  A. 
Debierne  {Compt.  rend.,  1903,  136,  671 — 673). — Two  plates  were 
placed  at  an  angle  over  a  tube  containing  an  actinium  salt.  The 
actuating  ions  are  contained  almost  exclusively  in  the  tube  above  the 
salt,  but  the  plates,  nevertheless,  become  radioactive.  This  is  attri- 
buted to  an  actuating  radiation  which  proceeds  from  each  ion.  This 
radiation  is  deviated  in  a  magnetic  field,  and  it  has  been  established 
that  the  magnetic  field  does  not  affect  the  ions,  but  only  the  radiation. 
The  radiation  is  also  deviated  by  an  electric  field.  The  deviation  is  the 
same  as  that  which  would  be  found  for  positively  charged  particles 
travelling  with  a  high  velocity.  J.  McC. 

Relationships  between  Reflective  Power  and  Electrical  Con 
ductivity  of  Metals.  Ernst  Hagen  and  Heinrich  Rubens  {Sitzumjs- 
her.  K.  Akad.  Wiss.  Berlin,  1903,  13,  269— 277).— The  reflective  power  of 
metals  for  light  of  wave-length  up  to  14/x  has  been  determined  by  the 
method  previously  used  {Ann.  Physik,  1902,  8,  432).  In  all  cases,  the 
cui-ve  obtained  appi-oaches  asymptotically  the  straight  line  representing 
total  reflection.  Using  the  results  obtained  with  light  of  wave  length 
12/A,  it  is  found  that  the  product  of  percentage  difference  between  total 
reflexion  and  that  observed  and  the  .square  root  of  the  electrical  con- 
ductivity is  constant  for  all  metals;  that  is,  for  long  waves,  the  intensity 
with  which  light  passes  into  the  metal  is  inversely  proportional  to  the 
square  root  of  the  electrical  conductivity.  The  results  are  shown  to 
be  in  agreement  with  Maxwell's  electro-magnetic  theory  of  light. 

J.  McC. 

Alteration  of  the  Dielectric  Constant  of  some  Liquids  with 
Temperature.  Karl  Tangl  {Ann.  Physik,  1903,  [iv],  10,  748—767. 
Compare  Ratz,  Abstr.,  1896,  ii,  288). — The  author  has  determined  by 
Nernst's  method  the  dielectric  constants  of  benzene,  toluene,  ?n-xylene, 
carbon  disulphide,  and  chloroform  from  20°  to  180",  and  that  of  ether 
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to  200°.  In  the  case  of  the  first  five  liquids,  empirical  fornuil;i3  are 
obtained  which  represent  closely  the  variation  of  the  dielectric 
constant  with  temperature ;  this  relation  for  benzene,  toluene,  and 
?«-xylene  is  very  nearly  a  linear  one.  The  dielectric  constant  of  ether 
falls  rapidly  in  tlie  neighbourhood  of  193"3°,  tlie  critical  temperature  ; 
if  the  ether  is  heated  above  that  point  to  199°,  the  dielectric  constant 
falls  still  further,  but  on  subsequent  cooling  its  value  remains 
constant  from  199°  to  193"3°.  The  dielectric  constant  of  ether  at  the 
critical  temperature  is  considerably  greater  tlian  the  square  of  the 
index  of  refraction  for  infinitely  long  waves,  as  calculated  by  Cauchy's 
dispersion  formula. 

The  Clausius-Mossotti  constant  is  independent  of  the  tempei'ature 
only  in  the  case  of  w-xylene  from  0 — 130°  ;  for  benzene  and  carbon 
disulphide,  there  is  an  increase  to  the  extent  of  5 "4  per  cent,  from 
0 — 200°;  there  is  a  decrease  of  0"6  per  cent,  for  toluene,  from 
0 — 100°,  of  -I'S  per  cent,  for  chlorofoi'm  from  0 — 60°,  of  17  per  cent. 
for  ether  from  20—193°.  J.  C.  P. 

Non-conductivity  of  Electricity  by  Metallic  Hydrides. 
Henri  Moissan  {Compt.  rend.,  1903,  136,  591— 592).— It  has  been 
found  that  the  hydrides  of  potassium,  sodium,  rubidium,  and  cajsium 
do  not  conduct  an  electric  current.  The  experiments  were  made  with 
a  compact,  homogeneous  layer  5  cm.  long,  and  this  has  been  found 
to  be  the  case  also  when  the  hydrides  are  fused. 

The  author  concludes  that  hydrogen  cannot  be  ranged  with  the 
metals  nor  can  the  hydrides  be  regarded  as  comparable  with 
alloys.     In  the  hydrides,  hydrogen  behaves  like  a  non-metal. 

J.  McC. 

Formation  and  Significance  of  Sodium  Alloys  in  Cathodic 
Polarisation.  M.  Sack  {Zeit.  anorg.  Chem.,  1903,  34,  286 — 352). — 
Tlie  author  discusses  the  production  of  hydroi,'en  in  tlie  electrolysis  of 
alkali  solutions  and  concludes  that  it  is  formed  both  primarily  and 
secondarily. 

Lead  and  tin  cathodes  were  polarised  in  a  SiY-solution  of  sodium 
hydroxide  and  their  potentials  measured  against  a  mercury  electrode. 
It  was  found  that  the  steady  evolution  of  hydrogen  from  these  cathodes 
is  connected  with  a  loosening  of  the  material  of  the  cathode,  and  this 
is  attributed  to  the  formation  of  alloys  with  the  sodium.  These  alloys 
are  then  decomposed  by  the  water.  When  lead  and  tin  are  intensely 
polarised  in  this  solution,  a  metallic  cloud  is  formed.  It  has  been 
proved  that  alloys  of  the.se  metals  rich  in  silver  are  decomposed  by 
water  with  production  of  this  cloud.  With  lead,  the  loosening  of  the 
metal  and  steady  evolution  of  hydrogen  take  place  when  the  cathode 
potential  is  about  07  volt,  and  with  tin  at  0"4  volt,  referred  to  the 
potential  of  hydrogen  in  the  same  sodium  hydroxide  solution  as  zero. 
The  cloud  effect  in  the  case  of  lead  is  produced  at  the  potential  P5 
volts,  and  of  tin  at  P4  volts,  referred  to  the  same  standard.  Zinc 
and  platinum  give  rise  to  no  cloud  effect,  but  the  metals  become  loose 
and  porous  on  the  surface.  With  platinum  and  lead,  the  metal  is 
changed  to  a  much  greater  extent  in  acid  solutions  than  in  solutions  of 
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alkalis.  As  this  change  of  the  metal  is  due  to  the  action  of  the 
cathion,  it  appears  that  hydrogen  permeates  the  metal  more  easily  than 
sodium,  and  at  the  same  time  it  definitely  proves  the  secondary 
character  of  the  hydrogen  evolution  at  the  cathode  in  the  electi'olysis 
of  alkali  hydroxide  solutions. 

The  potential  of  sodium  alloys  with  lead,  tin,  and  mercury  was 
measured  in  a  methyl  alcohol  solution  of  lithium  chloride  at  —80°. 
The  results  indicate  that  the  alloy  becomes  covered  with  a  layer  of  the 
pure  metal  (lead  or  tin).  When  the  potentials  are  plotted  against  the 
atomic  concentrations  of  sodium  in  the  alloys,  the  changes  in  the 
direction  of  the  curve  indicate  the  existence  of  the  compounds  Pb^Na 
and  SugNa.  In  the  same  way,  the  existence  of  definite  compounds  of 
mercury  and  sodium  are  indicated.  The  results  taken  together  show 
that  these  definite  compounds  are  formed  during  the  electrolysis  of 
alkali  solutions  and  are  then  chemically  decomposed  by  the  water 
present. 

Based  on  the  rule  that  when  solids  are  diluted  with  solids 
to  produce  solid  substances  the  heat  change  is  equal  to  the 
free  energy,  the  author  has  calculated  what  the  potentials  of  the 
sodium  alloys  should  be  from  the  heat  change  and  the  potential  of 
sodium  in  the  methyl  alcohol  solution  of  lithium  chloride,  and  finds 
values  in  good  agreement  with  those  observed,  J.  McC. 


Theory  of  the  Electrolysis  of  Solutions  of  Alkali  Chlorides. 
Fritz  Foerster  and  Erich  Muller  {Zeit.  Elektrochem.,  1903,  9, 
171—185,  and  195— 208).— The  authors  extend  their  theory  of  the 
chemical  action  of  halogens  on  alkalis  (this  vol.,  ii,  142)  to  the 
phenomena  which  occur  at  the  anode  when  a  solution  of  an  alkali 
chloride  is  electrolysed ;  several  of  the  views  put  forward  in  their 
earlier  papers  are  corrected.  The  following  is  a  summary  of  the  final 
conclusions  now  reached. 

When  an  aqueous  solution  containing  chlorine  ions  is  electrolysed,  free 
chlorine  is  formed  at  the  anode,  201'  +  2i^=  do. 

Hypochlorous  acid  and  hypochlorite  ions  are  formed  simultan- 
eously, either  by  the  primary  reactions  01'  + OH' +  2^=H0C1  and 
or  +  20H' +  27^=  010' +  H.,0,  or  by  equilibrium  being  established 
between  chlorine  and  water,  thus  :  Olo  +  OH'^HOOl +  01'  and  H001  + 
OH'*— 010'  +  HgO.  As  the  ratio  OH'/Ol'  increases  (that  is,  in  strongly 
alkaline  or  very  dilute  solutions),  the  concentration  of  010'  will 
increase. 

Hypochlorite  is  also  formed  in  the  mass  of  the  electrolyte  from  free 
chlorine  and  any  alkali  which  may  be  present. 

Since  010'  is  more  I'eadily  discharged  than  01',  hypochlorite  cannot 
reach  a  vei'y  high  concenti-ation  in  the  neighbourhood  of  the  anode 

Chlorate  is  formed  from  010',  when  this  is  discharged  at  the  anode, 
by  the  reaction  6010' +  3H2O  + 6/^=20103' +  401' +  6H'  + 30.  It  is 
also  formed  in  the  mass  of  the  electrolyte  by  the  secondary  reaction 
CIO'  +  2H010  =  CIO3'  +  2H'  +  201'. 

The    primary    formation    of    chlorate    at    the    anode    is    always 
ccompanied    by  an   evolution  of   oxygen ;  it  begins  when  the  con- 
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centration  of  CIO'  at  the  anode  has  reached  u  value  which  depends  on 
the  anode  potential. 

The  requisite  quantity  of  CIO'  may  be  formed  at  the  anode  or  may 
diffuse  to  it  from  the  surrounding  electrolyte.  In  the  latter  case 
(concentrated  neutral  solutions),  chlorate  is  only  formed  when  the 
electrolysis  has  been  in  progress  for  some  time. 

lu  solutions  containing  relatively  considerable  quantities  of  OH', 
oxygen  is  evolved  owing  to  the  anodic  discharge  of  these  ions  in 
addition  to  that  due  to  the  discharge  of  CIO'. 

The  secondary  formation  of  chlorate  only  occurs  in  appreciable 
amount  in  solutions  containing  free  hypochlorous  acid  together  with 
hypochlorite  throughout  the  mass  of  the  electrolyte. 

The  principal  facts  which  support  this  theory  are  : — When  concen- 
trated hydrochloric  acid  is  electrolysed,  chlorine  and  traces  of  oxygen 
are  formed ;  the  (juantity  of  oxygen  increa'^es  with  the  dilution  of  the 
acid,  and  chloric  acid  is  formed.  In  neutral  solutions  of  alkali 
chlorides,  clilorine  is  the  first  product  found  at  the  anode.  The 
minimum  anodic  potential  at  which  rapid  electrolysis  of  solutions 
of  hydrochloi'ic  acid  or  of  a  neuti-al  alkali  chloride  takes  place  is  tho 
same  as  that  assumed  by  an  indifferent  electrode  immersed  in  tho 
solution  saturated  with  chlorine. 

In  neutral  solutions,  this  minimum  value  is  only  obtained  ^\ith 
platinised  electrodes  ;  smooth  electrodes  give  values  at  least  056  volt 
higher.  In  a  neutral  solution  in  which  the  anodic  and  cathcdic 
pi'oducts  can  mix,  hypochlorite  is  formed,  and  hypochlorous  acid  is 
also  found  at  the  anode.  The  concentration  of  the  hypochlorite 
increases  up  to  a  certain  value,  after  which  it  remains  constant, 
chlorate  being  formed  and  oxygen  evolved  at  the  anode.  The 
formation  of  hypochlorite  and  the  beginning  of  the  formation  of 
chlorate  do  not  affect  the  potential  of  a  platinised  anode  appreciably 
when  the  current  density  is  moderate.  The  concentration  of  hypo- 
chlorite attained  in  neutral  solutions  is  higher,  the  higher  the  current 
density  and  concentration  of  chloride  and  the  lower  the  temperature. 
More  hypochlorite  is  formed  with  platinised  than  with  smooth  anodes. 
In  neutral  solutions,  except  those  which  are  very  dilute,  about  two- 
thirds  of  the  current  produce  chlorate  and  one-third,  oxygen  at  the 
anode ;  this  is,  however,  only  true  when  cathodic  reduction  of  hypo- 
chlorite is  prevented  by  the  addition  of  chromate.  In  very  dilute 
solutions,  considerably  more  than  one-third  of  the  current  is  employed 
in  the  liberation  of  oxygen.  When  carbon  anodes  are  used,  the  very 
dilute  solutions  contained  in  their  pores  are  electrolysed.  If  in  a 
neutral  solution  the  cathodic  products  are  prevented  from  mixing 
with  the  anodic  products,  chlorine  is  formed  at  the  anode  together 
with  oxygen  (increasing  in  quantity  as  the  dilution  increases),  and  the 
solution  surrounding  the  anode  becomes  acid  with  hydrochloric  acid, 
chlorate  being  formed  simultaneously. 

In  very  slightly  acid  solutions  of  alkali  chlorides,  tho  concentration 
of  hypochlorite  attained  is  smaller,  the  quantity  of  oxygen  evolved  at 
the  anode  is  smaller,  and  the  yield  of  ciilorate  is  larger,  owing  to  the 
secondary  formation  of  chlorate  from  hypochlorous  acid  and  hypo- 
chlorite. 
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Tlie  addioion  of  alkali  hydroxide  to  a  solution  of  a  chloride 
diminishes  the  concentration  of  hypochlorite  attainable.  In  a 
strongly  alkaline  solution  of  a  chloride,  the  potential  of  the  anode  is 
determined  by  the  potential  required  to  discharge  oxygen  from  the 
hydroxide ;  it  increases  considerably  during  the  electrolysis.  At 
the  lowest  potential  required  to  discharge  oxygen,  mere  traces  of 
hypochlorite  are  produced.  As  the  anodic  potential  rises,  chlorine 
ions  are  discharged  in  greater  number,  but  chlorate  is  formed  rather 
than  hypochlorite.  T.  E. 

Electrolysis  of  Solutions  of  Potassium  Iodide.  Fritz 
FoERSTER  and  K.  Gyr  {Zeit.  Elektrochem.,  1903,  9,  215 — 226). — For  the 
electrolysis  of  a  neutral  normal  solution  of  potassium  iodide,  an 
anodic  potential  of  0*52  volt  {compared  with  the  hydrogen  electrode) 
is  required  ;  this  is  diminished  by  the  addition  of  alkali  hydroxide. 
Iodine  is  first  liberated  at  the  anode,  and,  in  equilibrium  with  it,  hypo- 
iodous  acid  and  hypoiodite.  In  neutral  solutions,  traces  of  hypoiodous 
acid  exist  in  equilibrium  with  small  quantities  of  iodine  and  hydroxyl 
ions  in  the  electrolyte,  but  the  main  portion  of  the  hypoiodite  formed 
is  at  once  converted  into  iodate.  In  alkaline  solutions,  the  hypoiodite 
accumulates  up  to  a  certain  concentration  (depending  on  the  concentra- 
tion, temperature,  and  current  density),  which  then  remains  unchanged 
during  the  electrolysis,  the  velocity  of  its  change  into  iodate  being 
equal  to  the  rate  of  its  formation.  In  alkaline  solutions  containing 
very  little  iodide,  oxygen  may  be  evolved  at  the  anode,  especially  at 
higher  temperatures  and  current  densities.  Periodate  is  formed  only 
in  traces,  if  at  all.  T.  E. 

Electrolytic  Reduction  of  Potassium  Chlorate.  Andre 
Brochet  {Zeit.  Elektrochem.,  1903,  9,  160— 162).— When  a  solution  of 
potassium  chlorate  is  electrolysed  with  copper  eleptrodes,  potassium 
chloride  is  formed ;  the  current  efficiency  is,  however,  larger  than  (it 
may  be  double)  the  theoretical  quantity.  A  brown  precipitate 
containing  copper,  copper  oxide,  and  basic  chloride  is  also  formed. 
The  formation  of  the  precipitate  is  due  to  the  formation  of  copper 
chlorate  at  the  anode  ;  this  copper  chlorate  reacts  with  the  potassium 
hydroxide  formed  at  the  cathode,  the  oxide  so  produced  being  partly 
reduced  to  metal  by  the  cathodic  hydrogen.  The  reduction  of  the 
chlorate  to  chloride  by  copper  is  a  purely  chemical  reaction  which  goes 
on  independently  of  the  electrolysis,  Cu(C103)  +  6Cu  =  CuCl2  4- 6CuO. 
Chlorate  is  not  reduced  at  all  by  cathodic  hydrogen.  T.  E. 

Electrochemistry  of  Permanganic  Acid.  J.  K.  H.  Inglis 
{Zeit.  Elektrochem.,  1903,  9,  226— 230).— The  changes  occurring  at  an 
electrode  coated  with  manganese  peroxide  immersed  in  a  solution  of 
(1)  permanganic  acid,  (2)  a  manganous  salt  are:  (1)  MnO/ +  4H' = 
Mn02  +  2H20  +  3i^,  (2)  Mn02  +  4H*  =  Mn"  +  2H2O  +  2i^.  The  poten- 
tials, P^    and   Pg)   of  these  electrodes  are  represented   by   7'^  =  Pi'  + 

EIm^}^!^'3:     ,„a      f  =f-4.''^Iog^""°^^'"-    .      where     />,' 

and    P.2    are    the    potentials   when  all  the  concentrations   are  unity. 
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These  relations  are  found  to  bo  in  agreement  with  the  author's  experi- 
mental results.  Equations  (1)  and  (2)  represent  stages  in  the  change 
(3),  I\rnO^'  +  8H'  =  Mn"  +  4H.,0  +  bF.  A  platinum  electrode  at  which 
this  reaction  (3)  is  taking  place  should  have  a  potential  7^3  given  by 
the  relation  P^'oF=l\'^F+ P.^''2F.  For  solutions  containing 
HoSO,/20  +  MnSO,/10000  per  litre,  7%  =1-602  volts;  H.,SO^/20  + 
KMnO^  100  per  litre,  7*1  =  1-771  volts;  therefore,  for  H2SOJ2O4- 
MnSO^/10000 +  KMnO^/ 100  per  litre,  P3  should  be  1-703  volts.  The 
actual  value  found  was  always  lax-ger,  and  it  increased  with  time. 
This  is  due  to  the  oxidation  of  manganous  ions,  2MnO/  +  3Mn"  + 
2H20  =  5MnOo +  4H' ;  a  calculation  shows  that  the  concentration  of 
the  Mn"  ions  in  the  above-mentioned  solution  would  be  reduced  to 
about  10-10.  T.  E. 

Passivity  of  Iron  and  the  Periodic  Phenomena  observed  at 
Iron  Electrodes.  Carl  Fredenhagen  {Zeit.  j^hysikal.  Chem.,  1903, 
43,  1 — 40). — The  author  discusses  the  known  facts  bearing  on  the 
passivity  of  iron  and  the  various  explanations  of  the  phenomenon 
that  have  been  offered  (compare  Hittorf,  Abstr.,  1900,  ii,  705  ;  Heath- 
cote,  Abstr.,  1901,  ii,  445;  Finkelstein,  Abstr.,  1902,  ii,  81).  Some 
additional  experimental  work,  dealing  with  the  anodic  polarisation  of 
iron  in  various  electrolytes,  is  presented,  but  the  chief  object  of  the 
paper  is  to  show  that  all  the  observed  phenomena  may  be  explained 
by  the  supposition  that  iron  in  the  passive  condition  is  protected  by  a 
gaseous  layer.  Iron  which  has  been  rendered  passive  by  anodic  polarisa- 
tion in  sulphuric  acid  behaves  differently  from  iron  which  has  been 
rendered  passive  by  nitric  acid,  probably  because  the  protecting 
gaseous  layer  consists  of  oxygen  in  the  one  case  and  oxide  of  nitrogen 
in  the  other. 

The  periodic  phenomena  observed  at  iron  electrodes  (compare 
Ostwald,  Abstr.,  1901,  ii,  24)  are  also  discussed  in  the  light  of  the 
author's  explanation.  J.  C.  P. 

Form  of  the  Practical  Isothermal  in  Gaseous  Mixtures 
F.  Caubet  (Zeit.  2)hi/sikaL  Chem.,  1903,  43,  115  —  117). — A  correction 
applied  to  some  of  the  author's  work  on  mixtures  of  methyl  chloride 
and  sulphur  dioxide  (Abstr.,  1902,  ii,  382),  in  accordance  with 
Kuenen's  criticism  (Abstr.,  1902,  ii,  491).  J.  C.  P. 

Simple  Relation  between  the  Molecular  Heat  of  Solidifica- 
tion and  the  Boiling  Point.  II.  IIobkrt  dk  Forcrand  (Ann. 
Chim.  Fhys.,  1903,  [vii],  28,  531—574.  Compare  Abstr.,  1901, 
ii,  641,  and  this  vol.,  ii,  267). — In  order  to  establish  the  general 
validity  of  the  formula  {L  +  S)/T=  QjT  =  {L  +  >S  +  C)ir  =  30,  where  L 
is  the  molecular  heat  of  vaporisation,  >S  the  molecular  heat  of  solidi- 
fication, T  the  boiling  point  (absolute)  under  a  pressure  of  760  mm., 
Q  the  heat  of  formation  of  a  compound,  T'  the  temperature  (absolute) 
at  which  the  dissociation  pressure  of  the  compound  is  760  mm.,  and 
C  the  specific  heat,  various  substances,  elementary  and  compound, 
have  been  examined. 

The  data  necessary  for  complete  verification  are  only  known  for  tho 
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three  compounds,  cai^bon  dioxide,  ammonia,  and  water.  For  carbon 
dioxide,  the  most  trustworthy  values  lead  to  (L  + S)IT=  32-12  ;  from 
the  heat  of  formation  and  the  temperature  of  dissociation  of  carbonates, 
it  is  found  that  Q/'T'  is  constant  and  equal  to  about  32.  The  boiling 
point  of  ammonia  was  found  to  be  -3215°,  and  its  heat  of  solidifica- 
tion was  calculated  to  be  1"95  Gal.;  the  value  of  {L  +  iS')/T  is  31  "93. 
Examination  of  the  dissociation  of  17  additive  compounds  of  metallic 
chlorides  and  ammonia  shows  that  Q/T'  =  32-o3.  The  additive  com- 
pounds of  methylamine  and  ethylamine  with  lithium  bromide  and 
chloride  give  values  ranging  from  31  to  39  for  Qjl^',  and  the  ratios 
obtained  with  the  ammonio-copper  sulphates  are  also  high.  For  water, 
the  value  of  {L  +  S'}/T  is  29*73,  and  for  various  salt  hydrates  the  value 
of  Q/1^'  is  just  over  30.  The  values  of  T'  in  the  case  of  the  hydrates 
have  mostly  been  determined  by  extrapolation  and  are,  therefore, 
only  approximate.  It  is  worthy  of  note  that  the  value  of  QjT'  gener- 
ally exceeds  that  of  {L  +  S)jT  by  about  one  unit. 

The  following  values  of  {L  +  S)IT  have  also  been  calculated:  for 
bromine,  29*52;  for  chlorine,  32-21;  for  iodine,  27'80 ;  for  ethylene 
glycol,  30"84 ;  for  trimethylcarbinol,  30*85  ;  for  naphthalene,  31*43 ; 
for  phenol,  29*48;  for  aniline,  29*92;  for  benzene,  about  28;  for 
nitrobenzene,  28*20  ;  for  ethylene  bromide,  28*20  ;  for  methyl  oxalate, 
32*27;  for  chloral,  31*44;  for  butyric  acid,  28*84;  for  formic  acid, 
29*86;  and  for  acetic  acid,  about  32. 

The  value  of  [L  +  S)IT=  30  may  be  made  use  of  for  determining  the 
molecular  weight  from  an  experimental  study  of  the  heat  of  vaporisa- 
tion and  the  heat  of  solidification.  J.  McC. 

Molecular  Rise  of  Boiling  Point  for  Nitrobenzene.  Paul 
Bachmann  and  Karl  Dziewonski  {Ber.,  1903,  36,  971 — 974). — The 
molecular  rise  in  the  boiling  point  for  100  grams  of  nitrobenzene  is 
50*1°.  The  value  46,  previously  found  by  Biltz  {Zeit.  jy/ii/sikal.  Chem., 
1896,  19,  425),  is  due  to  his  having  used  solutions  of  substances  like 
acetanilide,  which  did  not  boil  relatively  high  enough  compared  with 
nitrobenzene.  Using  the  value  5103°  as  the  molecular  rise  for  the 
maximum  dilution,  the  latent  heat  of  vaporisation  of  nitrobenzene  is 
calculated  to  be  89*85  calories.  E.  F.  A. 

Freezing  Points  of  Dilute  Solutions.  Theodore  W.  Richards 
(J.  Amer.  Chem.  Soc,  1903,  25,  291 — 298). — Besides  the  common 
errors  of  thermometry  and  of  quantitative  work  in  general,  in 
connection  with  freezing  point  determinations,  the  difficulties  of 
experiment  are  increased  by  the  slowness  with  which  equilibrium  is 
attained.  The  author  describes  a  method  for  overcoming  the  latter 
difficulty.  Since  the  equilibrium  in  question  is  one  between  two 
phases,  it  can  be  adjusted  only  on  the  surface  between  the  two,  and, 
in  order  to  avoid  superheating  or  supercooling,  this  surface  ought  to 
be  as  large  as  possible.  In  the  presence  of  much  ice,  the  equilibrium 
is  obtained  with  great  speed  and  convenience.  Several  forms  of 
apparatus  are  suggested.  By  a  very  simple  apparatus,  it  is  easy  to 
obtain  a  depression  of  half  a  degree  within  half  a  per  cent,  of  its 
true  value.     The  precautious  to  be  taken,  when  it  is  desired  to  obtain 


GENERAL   AND   PHYSICAL   CHEMISTRY.  1355 

a  result  accurate  to  within  less  than  the  thousandth  of  a  degree,  are 
given.  Determinations  of  the  depression  of  the  freezing  point  of 
potassium  chloride  solutions  were  in  close  agreement  with  the  results 
of  previous  workers.  Tlio  method  appears  to  be  sufficiently  exact  to 
permit  of  its  being  used  to  standardise  thermometers.  A.  McK. 

Point  of  Maximum  Density  for  Aqueous  Solutions  of  some 
Organic  Substances.  Wiluklm  IMulleu  {Zeit.  physihal.  Chein., 
l'J03,  43,  109—112.  Compare  de  Ooppet,  Abstr.,  1893,  ii,  60  ;  1895, 
ii,  343  ;  1898,  ii,  62  ;  1899,  ii,  590;  1900,  ii,  529  ;  1901,  ii,  493  ;  1902, 
ii,  488). — The  organic  substances  u.sed  were  phenol,  catechol,  resorcinol, 
quinol,  pyrogallol,  phloroglucinol,  mannitol,  dextrose,  and  oxalic,  suc- 
cinic, and  tartaric  acids.  Taking  into  account  also  earlier  experiments 
on  alcohol  and  sucrose,  the  author  arrives  at  the  following  conclusions. 
The  depression  of  the  temperature  of  maximum  density  of  water 
is,  for  organic  substances,  dependent  not  merely  on  the  molecular 
weight,  but  also  on  the  constitution.  In  any  given  case  (alcohol 
excepted),  the  depression  is  approximately  proportional  to  the  con- 
centration ;  the  molecular  depi^ession  tends,  however,  to  increase 
slightly  with  the  concentration,  a  variation  considered  by  the  author 
to  exceed  the  experimental  errors,  and  possibly  due  to  a  partial 
association  of  the  dissolved  molecules.  An  increase  in  the  number  of 
hydroxyl  groups  leads  apparently  to  an  increase  in  the  value  for  the 
molecular  depression  ;  thus  the  molecular  depression  for  succinic  acid 
is  12*4°,  that  for  tartaric  acid  is  15*3°,  and  comparison  of  the  values 
for  the  mono-,  di-,  and  tri-hydroxybenzenes  shows  the  same.  The 
molecular  depressions  produced  in  dilute  solution  by  the  three  di- 
hydroxybenzenes  are  almost  the  same,  although  the  tendency  for  the 
depression  to  increase  with  the  concentration  is  most  marked  in  the 
case  of  the  ortho-compound.  J.  C.  P. 

Physical  Properties  of  the  Elements  from  the  Standpoint  oi 
van  der  Waals'  Equation  of  Condition.  Isodor  Traube  {Zeit. 
anortj.  Chem.,  1903,  34,  413 — 426). — It  has  already  been  shown  that 
van  der  Waals'  equation  is  applicable  to  the  liquid  as  well  as  to  the 
gaseous  state,  and  it  is  now  applied  to  solids.  Neglecting  the  external 
pressure, .  the  co-volumes  of  several  elements  in  the  solid  state  have 
been  calculated,  and  the  values  obtained  are  considerably  smaller  than 
the  co-volumes  of  compounds.  For  the  metals,  the  value  of  the 
co-volume  (v  —  b)  increases  with  the  volume  (y),  but  the  non-metals 
have  to  be  arranged  in  families  to  show  such  a  regularity.  The  value 
of  the  internal  pressure,  as  calculated  by  Richards  (Abstr.,  1902,  ii, 
304),  is  almost  exactly  three  times  as  much  as  that  calculated  from  van 
der  Waals'  equation,  and  it  i.s  concluded  that  of  the  heat  introduced 
into  a  solid  metal  one-third  is  used  in  doing  work  against  tlie  internal 
pre.'^sure,  and  llie  remaining  two-thirds  are  employed  in  increasing  the 
potential  energy  of  the  molecules.  It  is  shown  that  the  coefficient  of 
expan.sion  of  the  co-volume  by  heat  is  1/273. 

The  hardness  and  elasticity  of  the  elements  have  also  been  compared. 
Too  much  dependence  must  not  bo  placed  on  the  hardness,  as  this  is 
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very  much  modified  by  the  pi-esence  of  impurities,  but  it  is  found  that 
the  modulus  of  elasticity  and  the  internal  pressure  run  parallel. 

The  product  of  internal  molecular  heat  of  vaporisation  and  coefficient 
of  expansion  is  equal  to  the  gas  constant,  and  consequently  this 
internal  molecular  heat  of  vaporisation  is  for  all  elements  inversely 
proportional  to  the  coefficient  of  expansion. 

There  exists  a  proportionality  between  the  compressibility  of  metals 
and  their  co-volumes,  and  the  length  of  the  path  traversed  by  the 
atom  as  calculated  from  van  der  Waals'  equation  (  IJv  -  'IJb)  is 
directly  proportional  to  that  Calculated  by  Meyer  (Ann.  Physik, 
1897,  61,  225)  from  the  diffusion  of  other  metals  in  mercury. 

The  author  concludes  that  van  der  Waals'  equation  of  condition 
applies  to  the  three  states  of  aggregation.  J.  McC. 

Finding  of  Transition  Points  with  a  Self-registering 
Dilatograph.  R.  von  Sahmen  and  Gustav  Tammann  (Anji.  Physik, 
1903,  [iv],  10,  879 — 889). — The  principle  underlying  the  apparatus 
described  as  a  dilatograph  is  the  comparison  of  the  linear  expansions 
of  two  substances  ;  one  of  these  is  a  substance  whose  expansion  with 
rise  of  temperature  is  known  and  regular,  the  other  is  the  substance 
to  be  investigated.  Silver,  in  the  form  of  a  tube,  is  taken  as  the 
standard  of  comparison,  and  the  other  substance,  in  the  form  of  a  rod 
or  prism,  occupies  the  centre  of  this  tube.  The  movements  of  the  ends 
of  the  tube  and  rod,  resulting  from  gradual  I'ise  of  temperature,  are 
magnified  by  levers,  and  are  traced  side  by  side  on  the  surface  of  a 
revolving  drum.  Any  discontinuity  in  the  curve  tracing  the  movement 
of  the  rod  betrays  a  transition  point,  and  by  comparison  with  the  curve 
for  the  silver  tube  the  transition  temperature  can  be  determined. 

With  this  apparatus,  it  is  found  that  sodium  pyrophosphate  has 
two  transition  points  at  390°  and  520'^ ;  with  rising  temperature,  the 
transitions  are  accompanied  by  a  contraction  and  expansion  respectively. 
Other  transition  points  were  discovered  :  potassium  carbonate  at  400'^ ; 
sodium  carbonate  at  300°  and  450°  ;  sodium  sulphate  at  200°  ;  thallium 
sulphate  at  400°  and  460°;  fluorspar  at  300°  J.  0.  P. 

Phase  Rule.  Rudolf  Wegscheider  [Zeit.  physikal.  Chem.,  1903, 
43,  93 — 103). — A  theoretical  paper,  unsuitable  for  abstraction.  The 
case  is  specially  considered  in  which  there  are  two  solid  phases  differing 
only  in  the  sign  of  their  rotation.  J.  C.  P. 

Conception  of  Independent  Components.  Rudolf  Weg- 
scheider (Zeit.  p/iT/sikal.  Chem.,  1  903,  43,  89 — 92). — The  author  con- 
siders that  the  current  definitions  of  components  (as  the  word  is  used 
in  connection  with  the  phase  rule)  are  either  erroneous  or  inadequate. 
A  fresh  definition  is  suggested.  J.  C.  P. 

Proof  of  Gibbs'  Phase  Rule.  Walther  Nernst  [Zeit.  physikal. 
Chem.,  19U3,  43,  113— 114).— A  reply  to  some  of  Wegscheider's 
criticisms  of  current  definitions  of  components  (see  pi-eceding  abstract). 

J.  C.  P. 
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Velocity  of  Formation  of  the  Acetates  of  some  Closed- 
chain  Alcohols.  K.  Panoff  {J.  Russ.  Fhys.  Chem.  Soc,  11)03,  35, 
93 — lOU). — The  author  has  determined  the  velocity  of  acetylation  of 
various  alcohols  by  heating  together  molecuhir  proportions  of  the 
alcohol  and  acetic  anhydride  at  100°  in  presence  of  15  volumes  of 
benzene.     The  vahies  obtained  for  k  are  as  follows : 

Phenol,  0-024:2;  o-cresol,  0-00721;  ??t-cresol,  0-0277;  y^-cresol, 
00234;  thymol,  00051;  1  :  3-methylc^cWiesanol,  0-0143  ;  menthol, 
0-0052  ;  terpineol  gives  values  which  decrease  rapidly  as  the  esteritica- 
tion  proceeds;  c/borneol,  0-0112;  ^borneol,  0-0111;  ^soborneol, 
0-00773. 

These  results  show  that  closed-chain  alcohols  possess  greater  esteri- 
fication  constants  than  open-chain  alcohols  having  the  same  number 
of  carbon  atoms.  Further,  if  a  side-chain  enters  the  molecule  of  a  closed- 
chain  alcohol  in  the  ortho-position  relatively  to  the  hydroxyl  residue, 
the  velocity  of  esterification  is  lowex-ed,  whilst  in  the  other  positions,  at 
any  rate  in  the  benzene  nucleus,  the  introduction  of  a  side-chain  may 
produce  an  increase  in  the  esteriGcation  constant.  T.  H.  P. 

Change  of  the  Velocity  of  Amidification  of  Acids  -with 
Reference  to  their  Structure.  Nicolai  A.  Mensciiutkin,  J.  Kkie- 
OKR,  and  M.  Ditricfi  {J.  Russ.  Phys.  Chem.  Soc,  1903,  35,  103 — 113). 
— The  authors  have  determined  the  velocities  with  which  the  ammo- 
nium and  dimethylamine  salts  of  the  following  acids  are  converted 
into  the  corresponding  amides  or  substituted  amides  ;  formic,  acetic, 
propionic,  butyric,  jsobutyric,  z'sovalei'ic,  methylethylacetic,  hexoie, 
benzoic,  o-,  m-,  and  ^;-toluic,  mesitylenic,  phenylacetic,  phenylpropionic, 
cinnamic,  and  hexahydrobenzoic.  From  the  results  obtained,  the 
following  conclusions  are  drawn  :  with  the  saturated  acids,  the  velocity 
of  formation  of  the  amides  is  greatest  for  the  acids  having  an  un- 
branched  chain  of  carbon  atoms ;  the  speed  is  diminished  by  the  intro- 
duction of  a  side-chain,  the  diminution  being  more  marked  the  greater 
the  number  of  such  side-chains  and  the  nearer  they  are  to  the  cai-b- 
oxyl  group.  For  aromatic  acids,  the  carboxyl-residue  of  which  is 
contiguous  to  a  carbon  atom  of  the  benzene  nucleus,  the  velocity  of 
amidification  is  less  than  is  generally  the  case  for  tertiary  acids.  The 
influence  of  a  side-chain  in  these  acids  is  a  very  important  one  ;  if,  in 
the  ortho-position,  it  causes  a  diminution  in  the  velocity  of  amidifica- 
tion, whilst  in  the  meta-  or  para-position  it  may  have  an  accelerating 
effect.  Aromatic  acids  having  the  carboxyl  group  in  the  side-chain 
behave  in  an  analogous  manner  to  the  saturated  acids,  the  primary 
acids  having  a  high,  and  the  secondary  acids  a  low,  rate  of  amiditica- 
tion.  This  influence  of  the  side-chain  on  the  velocity  of  a  reaction 
has  been  already  observed  in  the  formation  of  esters  from  alcohols  and 
in  some  other  reactions.  T.  H.  P. 

Relation  to  Temperature  of  the  Rate  of  Crystallisation  in 
the  Case  of  Substances  which  have  only  a  Low  Rate  of 
CryBtallisation.  W.  Ijuuodowsky  {Xe'U.  p/iijsik<il.  C'/tem.,  1903,  43, 
75— 8H  ;  and  ./.  /,'>'^s.  I'hys.  Che.,,,.  So,-.,  190.3,  35,  128  — 1  4G).  — When 
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rate  of  crystallisation  is  plotted  against  temperature,  it  is  found  that  for 
substances  with  a  small  velocity  of  crystallisation  a  curve  is  obtained  with 
a  well-marked  maximum  ;  cases  of  this  were  cited  by  Bogojawlensky 
(Abstr.,  1899,  ii,  20G).  The  author  has  studied  the  extent  to  which 
this  maximum  is  displaced  by  varying  the  bore  of  the  tube  in  which 
crystallisation  takes  place,  the  substances  employed  being  ^-hydroxy- 
/?-;>nitrophenylethyl  methyl  ketone,  salipyrine,  peucedanin,  forman- 
ilide,  and  orthophosphoric  acid.  For  these  substances,  the  maximum 
lies  generally  15 — 20°  below  the  melting  point,  provided  the  tubes 
used  are  of  nearly  equal  bore,  and- it  is  found  that  from  the  melting  point 
to  the  maximum  point  the  rate  of  crystallisation  increases  almost 
proportionally  to  the  extent  of  the  supercooling.  The  influence  of 
impurities  is  most  marked  in  this  ascending  branch  of  the  curve. 
Before  the  maximum  point  is  reached,  a  portion  of  the  supercooled 
liquid  remains  as  such  between  the  crystals,  whilst  after  the  maximum 
point  has  been  passed  the  solidification  is  complete,  or  practically  so. 
When  the  bore  of  the  crystallisation  tube  is  diminished,  the  influence 
of  the  heat  of  crystallisation  on  the  rate  of  crystallisation  is  smaller, 
and  accordingly  the  maximum  is  displaced  towards  higher  tempera- 
tures. This  observation,  along  with  experiments  in  which  a  metal 
wire  was  introduced  into  the  crystallisation  tube  to  caiu'y  off  the  heat 
of  crystallisation,  led  to  the  conclusion  that  if  the  crystallisation 
took  place  isothermally  the  rate  of  crystallisation  would  diminish 
with  falling  temperature  from  the  melting  point  downwards. 

Two  modifications  of  salipyrine  exist,  characterised  by  different 
melting  points,  91  "8°  and  86'3°,  and  by  different  rates  of  crystallisa- 
tion. Orthophosphoric  acid  is  also  dimorphous  and  exists  (1)  as 
transparent  crystals,  m.  p.  36 "6°  3  (2)  as  milk-white  crystals,  m.  p. 
41°;  at  low  temperatures,  the  latter  modification  passes  very  readily 
into  the  former.  J.  C.  P. 

Properties  of  Sodium  Sulphate  Solution.  Charles  Marie  and 
R.  Marquis  {Gomj^t.  rend.,  1903,  136,  684— 685).— The  solubility  of 
sodium  chloride  in  a  solution  containing  7*45  grams  of  anhydrous 
sodium  sulphate  per  100  grams  of  solution  has  been  determined  at 
temperatures  varying  from  14-8°  up  to  34'28°.  This  temperature 
interval  includes  the  transition  temperature  (32 '38°)  of  crystallised 
sodium  sulphate  and  the  transition  temperature  (16°)  in  presence  of 
excess  of  sodium  chloride. 

When  the  results  are  plotted  graphically,  a  perfectly  continuous  curve 
is  obtained  showing  no  change  of  direction  at  these  transition  tempera- 
tures. This  shows  that  the  properties  of  the  solution  undergo  no  sudden 
change  within  this  temperature  interval,  and  the  authors  conclude  that 
there  is  no  reason  to  believe  that  in  the  solution  the  salt  exists  com- 
bined with  those  molecules  of  water  which  are  an  integral  part  of  the 
crystallised  molecule.  J.  McO. 

Influence  of  Inorganic  Salts  on  Solubility.  Wilhelm  Biltz 
{Zeit.  2)hysikal.  Chem.,  1903,  43,  41 — 48).— On  the  lines  of  Rothmund's 
work  (Abstr,,  1900,  ii,  467.  Compare  also  Gordon,  Abstr.,  1896, 
ii,  154;  Koth,  Abstr.,  1898,  ii,  18;  Euler,  Abstr.,  1900,  ii,  196). 
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Theoretically,  the  solubility  of  an  indifferent  substance,  such  as 
pbenylthiocarbamide,  should  be  unaffected  by  the  presence  of  inorganic 
salts,  but  actual  investigation  shows  that  this  is  not  so.  Of  sodium 
perchlorate,  chlorate,  and  chloride,  tlie  tirst-mentioned  has  the  least 
effect  on  the  solubility  of  phenylthiocarbamide ;  the  third  exerts  the 
most  marked  influence,  for  the  solubility  (in  millimols.  per  litre)  of 
phenylthiocarbamide  is  13"9  in  pure  water,  and  only  10  in  J^Y1 -sodium 
chloride.  Thus,  the  smaller  the  anion,  the  greater,  ceteris  paribus,  is 
the  influence  of  the  salt  on  the  solubility ;  this  rule  holds  also  for  the 
relative  effects  of  (1)  potassium  chlorate  and  chloride;  (2)  the  nitrates 
and  nitrites  of  sodium  and  potassium.  It  is  to  be  noted,  however, 
that  phenylthiocarbamide  is  more  soluble  in  dilute  solutions  of  sodium 
and  potassium  nitrites  than  in  pure  water,  which  peculiarity  is  possibly 
due  to  a  chemical  action  of  nitrous  acid  on  phenylthiocarbamide. 

When  the  alkali  metals  are  ranged  in  a  series  according  to  the 
influence  of  their  nitrates  on  the  solubility  of  phenylthiocarbamide, 
the  order  is  not  Li,  Na,  NH^,  K,  Rb,  Cs,  as  might  be  expected  (See  Biltz, 
Abstr.,  1902,  ii,  310),  but  Na,  K,  Li,  Eb,  NH^,  Cs.  It  is  remarkable 
that  the  solubility  of  phenylthiocarbamide  is  increased  not  only  by 
ammonium  nitrate  (see  Rothmund,  loc.  cit.),  but  also  by  ctesium  and 
rubidium  nitrates. 

Of  the  salts  of  the  halogen  acids,  the  chlorides  have  the  greatest 
effect  in  diminishing  the  solubility  of  phenylthiocarbamide,  whilst 
bromides  are  next  in  order.  Potassium  and  sodium  iodides  increase 
the  solubility  somewhat.  J.  C.  P. 

Working  with  Liquefied  Gases.  Alfred  Stock  and  Bertjiold 
Hoffmann  {Ber.,  1903,  36,  895— 900).— The  tubes  are  best  made  of 
ordinary  soft  glass  or  so-called  "  doubly  cooled,"  readily  fusible  glass. 
If  free  from  flaws,  a  tube  of  10  mm.  inner  diameter  and  12 "4  mm.  outer 
diameter  will  withstand  the  pressure  of  liquefied  ammonia  at  100° 
(about  60  atmospheres).  If  the  inner  diameter  is  increased  to  20  mm., 
the  walls  of  the  tube  should  be  correspondingly  increased  to  2  mm. 
It  is  not  advisable  to  increase  the  diameter  of  the  tube  beyond  20  mm. 
unless  the  tubes  are  not  to  be  heated. 

The  filter  tube,  previously  described  {Ber.,  1901,  34,  3042),  has  been 
modified  by  making  the  bulb  in  which  the  filter  is  placed  somewhat 
smaller,  and  by  lengthening  the  contraction  on  either  side  of  this  bulb. 

A  tube  is  also  described  by  means  of  which  continuous  extraction 
or  washing  can  be  accomplished.  J.  J.  S. 

Distribution  of  Hydrogen  Sulphide  to  Laboratory  Classes. 
Charles  L.  Parsons  {J.  Amer.  Chem.  Soc,  1903,  25,  231— 236).— A 
convenient  form  of  generator,  and  of  distribution  of  the  gas  is 
described.     For  details,  the  original  must  be  consulted.        A.  McK 
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Inorganic  Chemistry. 


Solidification  of  Fluorine,  and  the  Combination  of  Solid 
Fluorine  and  Liquid  Hydrogen  at  -252  5°.  Henri  Moissan 
and  James  Dewar  {Compt.  rend.,  1903,  136,  641 — 643). — It  has  pre- 
viously been  shown  that  fluorine  liquefies  at  -187°  (Abstr.,  1897, 
ii,  446).  A  tube  containing  fluorine  shows  no  condensation  when 
immersed  in  liquid  oxygen,  but  on  slowly  lowering  it  into  liquid 
hydi'ogen  a  yellow  liquid  is  produced  which  soon  sets  to  a  solid. 
After  immersion  for  a  sufljcient  time  to  allow  the  solid  fluorine  to 
assume  the  temperature  (  — 252*5°)  of  the  boiling  hydrogen,  it  becomes 
perfectly  white.  By  immersing  a  tube  of  fluorine  in  liquid  nitrogen, 
partial  liquefaction  takes  place,  and  by  cooling  to  —210°  by  reducing 
the  pressure  over  the  liquid  nitrogen  the  fluorine  did  not  solidify.  A 
tube  containing  fluorine  was  placed  within  one  full  of  o.xygen,  and  the 
two  gases  solidified  in  liquid  hydrogen.  On  withdrawing,  and  so 
allowing  the  temperature  to  rise,  the  oxygen  melted  first,  and  the 
authors  estimate  the  melting  point  of  fluorine  to  be  —223°  (oxygen 
melts  at  —  225°).  The  ratio  of  melting  point  to  boiling  point  is  a 
little  smaller  than  in  the  case  of  chlorine  and  bromine. 

A  thin  glass  tube,  in  which  40  c.c.  of  gaseous  fluorine  had  been 
solidified,  was  immersed  in  100  c.c.  of  liquid  hydrogen,  and  after  the 
temperature  of  the  fluorine  was  in  equilibrium  with  that  of  the 
hydi'ogen  the  tube  was  broken.  A  violent  explosion  occurred  and 
sufiicient  heat  was  developed  to  raise  the  materials  to  incandescence 
and  cause  the  hydrogen  to  inflame.  The  violence  of  the  explosion  was 
sufiicient  to  reduce  to  powder  the  double-walled  glass  vessel  containing 
the  liquid  hydrogen.  J.  McC. 

Probable  Atomic  "Weight  of  Tellurium,  and  Atomic  Weight 
Calculations  in  General.  Paul  Kothneu  {Zeit.  anorg.  Chem., 
1903,  34,  403 — 409). — It  is  shown  that  Seubert's  calculation  (ibid., 
1903,  33,  247)  of  the  atomic  weight  of  tellurium,  on  the  basis  H  =  l, 
is  too  low.  Seubert  has  calculated  from  the  rounded  off  number 
127'6  on  the  basis  0=  16,  and  his  rounded  off  number  is  1266,  whereas 
when  the  calculation  is  made  with  the  more  exact  number  1 27*638, 
and  then  rounded  off,  a  value  more  nearly  126 "7  is  obtained.  The 
principle  adopted  by  Seubert  is  apt  to  give  rise  to  erroi'S  of  consider- 
able magnitude. 

The  author  discusses  the  various  determinations  of  the  atomic  weight 
of  tellurium  which  have  been  made  and  concludes  that  the  moat 
probable  value  is  126-71  (11  =  1).  J.  McC. 

Absorption  of  Ammonia  by  Sea  water.  J.  Tiioulet  (Compt. 
rend.,  1903,  136,  477 — 478). — Distilled  water  and  sea-water  become 
richer  in  free  ammonia  and  slightly  richer  in  albuminoid  ammonia  by 
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Jiltration  tluough  paper.  The  increase  is  proportional  to  the  number 
of  filtratious  and  does  not  depend  on  the  nature  of  the  filter  ;  the 
ammonia  of  the  air  appears  to  be  fixed  by  the  material  of  the  filter. 
Distilled  water  and  sea-water  directly  absorb  the  ammonia  diffused  in 
the  air,  but  the  coefficient  of  absorption  is  greater  in  the  case  of  sea- 
water.  The  first  portions  of  the  water  which  pass  through  the  filter 
deprive  the  paper  of  all  adherent  ammonia.  W.  D,  H. 


Preparation  of  Nitrous  Oxide.  Alexander  P.  Lidoff  {J.  Russ. 
r/ii/s.  Chem.  Soc,  I'JOo,  35,  5'J — 61). — The  methods  usually  employed 
for  preparing  nitrons  oxide  from  ammonium  nitrate  yield  a  gas  con- 
taining appreciable  quantities  of  nitrogen,  nitric  oxide,  and  some  other 
iiupuiities.  In  order  to  obtain  a  continuous  stream  of  the  pure  dry 
gas,  the  author  gives  the  following  method  :  a  tube  of  difficultly 
fusible  glass,  sealed  at  one  end,  is  filled  with  a  mixture  of  3  parts  of 
dry  sea-sand  and  2  parts  of  ammonium  nitrate  dried  at  105°,  which  is 
kept  in  position  by  an  asbestos  plug ;  the  end  of  the  tube  is  closed  by 
a  cork  through  which  passes  a  delivei'y  tube  with  tap.  A  small 
aluminium  box,  fitted  with  a  thermometer  and  serving  as  an  air-bath, 
is  arranged  to  slide  along  the  tube.  The  best  temperature  to  employ 
is  260 — 285^,  and  the  back  end  of  the  tube  is  first  heated  ;  when  all 
the  air  has  been  expelled  from  the  tube,  the  gas  is  pas.sed,  first  through 
aqueous  ferrous  sulphate  or  alkaline  sodium  sulphide  solution,  and 
then  through  an  emulsion  of  dry  ferrous  sulphate  in  concenti'ated 
sulphuric  acid  ;  it  is  then  pure  and  dry.  T.  H.  P. 


Direct  Synthesis  of  Nitrogen  Trioxide.  Demetrio  Helbig 
{Atli  R.  Accad.  Lined,  1903,  [v],  12,  i,  166 — 173.  Compare  Abstr., 
1902,  ii,  654). — The  author  finds  that  the  flocculent,  green  sub- 
stance obtained  when  a  series  of  electrical  discharges  is  passed  through 
liquid  air  {loc.  cit.)  consists  of  nitrogen  trioxide.  In  the  present 
paper,  he  describes  in  detail  the  best  method  for  obtaining  the  trioxide, 
which  has  not  previously  been  prepared  in  a  pure  state.  When  sus- 
pended in  the  excess  of  liquid  air,  nitrogen  trioxide  bears  a  strong 
resemblance  to  precipitated  chromic  hydroxide,  but  when  the  air  has 
been  removed  by  evaporation  under  reduced  pressure  it  forms  a 
slightly  blue,  amorphous  powder.  It  melts  at  —111°,  and  at  the  same 
time  assumes  a  deep  azure  colour,  which  persists  after  the  liquid  has 
been  resolidified  by  immersion  in  liquid  air.  The  fused  anhydride 
decomposes,  yielding  nitric  oxide,  which  is  also  evolved  when  the 
liquid  is  placed  in  a  vacuum.  Gasometric  analysis  of  the  trioxide 
gives  numbers  agreeing  with  the  formula.  T.  H.  P. 

New  Synthesis  of  Nitrogen  Pentoxide.  De.metrio  Helbig 
{Atti  R.  Acaid.  Lincei,  1903,  [v],  12,  i,  21 1—214).— Nitrogen  pent- 
oxide  is  obtained  by  the  action  of  ozone  on  nitrogen  tetroxide.  The 
bo-st  method  for  carrying  out  this  synthesis  is  described  in  detail. 

T.  H.  P. 
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Emanation  of  Phosphorus.  Gerhard  C.  Schmidt  {Ann.  Physik, 
1903,  [iv],  10,  704 — 729). — Phosphorus  which  is  undergoing  slow 
oxidation  imparts  conductivity  to  the  air,  as  may  be  shown  by  placing 
a  piece  near  two  metallic  plates,  one  of  which  is  charged  and  the 
other  connected  with  an  electrometer.  The  fog  of  particles  emanating 
from  the  phosphorus  changes  its  normal  direction  under  the  influence 
of  the  electric  force,  and  is  attracted  to  the  nearer  of  the  two  plates, 
whether  the  charge  on  the  latter  is  positive  or  negative.  The  phen- 
omenon is  probably  the  same  as  the  attraction  of  small  bits  of  paper 
by  a  charged  glass  rod,  and  this  view  is  supported  by  the  observation 
that  the  current  between  the  two  plates  above  referred  to  increases 
pretty  regularly  with  their  potential  difference,  and  does  not  reach  a 
"  saturation  "  value,  as  in  the  case  of  air  ionised  by  the  action  of 
Rontgen  or  uranium  rays. 

Examination  of  water  that  has  been  exposed  in  the  neighbourhood 
of  slowly  oxidising  phosphorus  shows  the  absence  of  nitrate  and 
nitrite,  and  the  presence  of  phosphoric  and  phosphorous  or  hypo- 
phosphorous  acids,  and  comparative  experiments  in  moist  and  dry  air 
prove  that  the  acids,  not  the  oxides,  of  phosphorus  are  responsible  for 
the  conductivity  imparted  to  air. 

The  behaviour  of  ammonium  chloride,  sodium,  and  sulphur  was 
compared  with  that  of  phosphorus.  When  a  fog  of  particles  is 
produced  by  gently  warming  ammonium  chloride,  the  air  becomes  a 
conductor.  Sodium  behaves  exactly  like  phosphorus,  whether  under- 
going slow  or  rapid  oxidation ;  sulphur,  on  the  other  hand,,  which 
yields  no  solid  oxidation  products,  has  practically  no  effect  on  the 
conductivity  of  air. 

Phosphorus  undergoing  slow  oxidation  has  no  action  on  a  photo- 
graphic plate  wrapped  in  paper  and  protected  by  an  aluminium 
envelope.  The  author  considers  that  this,  as  well  as  the  above- 
mentioned  experiments,  is  quite  opposed  to  any  explanation  of  the 
phosphorus  emanation  based  on  the  electron  theory.  J.  C.  P. 

Heat  of  Transformation  of  White  Phosphorus  into  Red 
Phosphorus.  H.  Giran  {Com2)t.  rend.,  1903,  136,  677— 680).— It 
has  genei'ally  been  assumed  that  in  the  transformation  of  white 
phosphorus  into  the  red  variety  19*2  Cal.  are  developed.  By  applying 
Clapeyron's  foi^mula  for  the  vapour  tensions  of  the  two  varieties, 
the  author  shows  that  the  heat  change  is  probably  about  4  Cal.,  that 
is,  of  the  same  order  as  that  developed  by  the  passage  of  crystallised 
arsenic  into  the  amorphous  form. 

To  ascertain  experimentally  the  heat  change,  the  heat  of  combustion 
in  oxygen  has  been  determined  in  a  Mahler  calorimeter.  The  violet 
crystallised  phosphorus  obtained  by  crystallisation  from  fused  lead  was 
also  examined.  From  the  results  obtained,  it  is  deduced  that 
i'(white)  =  /'(red)  +  3-7  Cal.  ;  P(red)  =  i^(violet)  +  0-7  Cal. ;  and  there- 
fore P( white)  =  /'(violet)  -J-  4-4  Cal. 

The  heats  developed  by  the  action  of  bromine  on  the  various 
varieties  of  phosphorus  lead  to  the  results:  /'(white)  = /'(red) -I- 4*22 
Cal. ;  P(red)  =  P(violet)  +  0-23  Cal. ;  and  /'(white)  =  P( violet)  +  4-45  Cal. 

The  heat  of  transformation  of  white  into  red  phosphorus  is  therefore 
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about  4  Cal.,  whilst  the  heat  of  transformation  of  the  red  into  the 
violet  modification  is  about  0"5  Cal.  The  latter  result  is  insufficient 
to  definitely  characterise  the  red  and  the  violet  as  different  modifications 
(compare  Chapman,  Trans.,  1899,  75,  734).  J.  McC. 

Phosphorus.  Rudolf  Sciienk  {Ber.,  1903,  36,  979— 995).— A 
bright  red  polymerisation  product  is  produced  on  boiling  a  solution  of 
white  phosphorus  in  phosphorus  tribromide  for  several  hours  (compare 
Abstr.,  1902,  ii,  205).  This  insoluble  red  form  carries  down  mechani- 
cally with  it  large  quantities  of  the  solvent,  and  similar  precipitates 
are  obtained  containing  other  substances,  such  as  phosphorus  tri-iodide, 
originally  dissolved  in  the  tribromide.  These  are  regarded  as  solid 
solutions  of  the  foreign  matter  in  red  phosphorus,  and  their  ready 
formation  suggests  that  red  phosphorus  is  amorphous. 

The  bright  red  form  of  phosphorus  darkens  on  heating  until  its 
colour  approaches  that  of  ordinary  commercial  red  phosphorus.  It  is 
non-poisonous,  although  chemically  exceedingly  active,  as  it  precipitates 
copper  from  copper  sulphate  solution  and  reacts  with  alkalis  more 
energetically  than  white  phosphorus  does.  Alkalis,  especially  strong 
aqueous  ammonia,  cause  an  intense  black  coloration  ;  this  is  a  specific 
reaction  of  the  finely  divided  red  phosphorus,  and  is  not  shown  by  the 
commercial  article.  A  black  substance  is  also  formed  on  boiling 
with  aqueous  piperidine  solutions,  the  solution  at  the  same  time 
becoming  bright  red  ;  the  black  substance  then  contains  a  large 
amount  of  piperidine.  On  decomposition  with  acids,  a  yellowish-red 
substance  is  formed,  somewhat  similar  to  the  solid  phosphorus  hydride, 
which  contains  hydrogen  and  has  the  composition  PgjP^H.,. 

Similar  experiments  with  pure  solid  hydrogen  phosphide,  P4H2, 
showed  that  it  forms  the  same  black  substance  with  piperidine  and 
alkalis,  that  obtained  by  the  action  of  the  latter  having  the  formula 
PjqH^.CjjHjjN.  These  results  suggest  that  the  yellowish-red  substance 
is  a  feebly  acid  hydrogen  polyphosphide,  that  the  black  substances 
are  alkali  and  piperidine  salts  of  the  acid  respectively,  and  that  the 
red  solutions  with  piperidine  ax-e  solutions  of  polyphosphides. 

E.  F.  A. 

Phosphorus  Sesquisulphide.  Julius  Mai  and  F.  Schaffer 
{Ber.,  1903,  36,  870— 877).— Owing  to  the  very  large  use  of  the  sul- 
phide of  pho.sphorus,  P4S3,  in  the  manufacture  of  matches,  and  to 
the  great  importance  that  it  should  be  free  from  phosphoru.s,  especially 
yellow  phosphorus,  a  careful  investigation  has  been  made  of  the  con- 
ditions under  which  pho.sphorus  is  found  in  phosphorus  sesqui- 
bulphide. 

The  crude  commercial  sulphide,  which  had  been  made  by  gradually 
heating  red  phosphorus  with  some  excess  of  sulphur  to  a  temperature 
of  330^  in  a  current  of  carbon  dioxide,  was  heated  for  2 — 3  hours  at 
180'^  in  a  stream  of  dry  carbon  dioxide;  the  evolution  of  hydrogen 
phospliide  was  observed,  and  the  formation  of  a  crystalline  sublimate  ; 
this  WHS  obtained  in  much  larger  quantity  when  the  sulphide  was 
heated    at    340^      This   sublimate     was     luminescent     at    40-'    when 

2o— 2 
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observed  in  the  dark,  and  at  that  temperature  evolved  white  vapour  ; 
it  melted  at  155—164°,  was  readily  soluble  in  carbon  disulphide,  and 
is  undoubtedly  phosphorus  sesquisulphide  free  from  phosphorus.  In 
this  state,  it  melts  to  an  amber-yellow  liquid,  and  not  red  as  is  usually 
stated.  A  further  series  of  experiments  were  made  with  phosphorus 
sesquisulphide,  which  had  been  obtained  from  the  crude  product  by 
repeated  crystallisation  from  a  mixture  of  carbon  disulphide  and 
petroleum.  When  heated  at  40 — 50°,  it  luminesces  strongly,  emits  a 
white  vapour,  and  becomes  slowly  oxidised.  When  boiled  with  water 
(Mitscherlich's  test  for  free  phosphorus),  luminescence  was  seen  as 
long  as  the  water  was  boiled,  but  ceased  as  soon  as  the  boiling  was 
stopped.  After  prolonged  distillation  with  steam,  a  minute  quantity 
of  solid  distillate  was  obtained  which  consisted  mainly  of  phosphorus 
sesquisulphide  mixed  with  a  small  quantity  of  oxidised  substances; 
the  condensed  steam  contained  hydrogen  sulphide. 

On  heating  the  sesquisulphide  in  a  slow  current  of  carbon  dioxide 
at  380°,  when  the  substance  gently  boiled  for  several  hours,  a  red 
sublimate  was  rapidly  formed  just  above  the  liquid,  and  at  the  same 
time  a  very  small  distillate  was  obtained  ;  the  red  sublimate  appeared 
to  be  mainly  red  phosphorus.  That  portion  of  the  distillate  which 
was  collected  as  oily  drops  in  the  condensing  tube  was  carefully 
investigated  ;  after  five  hours,  it  amounted  to  little  more  than  O'l  gram, 
which  consisted  of  the  sesquisulphide  mixed  with  under  10  per  cent, 
of  yellow  phosphorus. 

It  would  therefore  appear  that  the  use  of  too  high  a  temperature 
in  the  preparation  of  phosphorus  sesquisulphide  would  lead  to  the 
separation  of  phosphorus ;  in  a  specimen  of  the  commercial  pro- 
duct in  the  preparation  of  which  a  temperature  of  340°  had  been 
attained,  yellow  phosphorus  was  undoubtedly  found.  When  too  low 
a  temperature  has  been  used,  the  sesquisulphide  cannot  be  powdered, 
a  process  which  is  essential  in  the  manufacture  of  matches. 

K.  J.  P.  0. 

Precipitation  of  Colloidal  Arsenious  Sulphide  Solutions. 
Friedrich  W.  Kuster  and  Georg  Dahmer  (Zeit.  anorg.  Chem.,  1903, 
34,  410 — 412). — Hydrogen  sulphide  pi-oduces  arsenious  sulphide  with 
an  aqueous  solution  of  arsenious  oxide,  but  the  sulphide  formed 
remains  dissolved  colloidally  (this  vol.,  ii,  74).  Vanino  (Abstr.,  1902, 
ii,  249)  has  remarked  that  heavy  spar  quickly  precipitates  colloidal 
solutions.  The  pseudo-solution  of  arsenious  sulphide  is  only  slowly 
precipitated  by  barium  sulphate  ;  vigorous  shaking  is  required,  and 
precipitated  barium  sulphate  causes  the  effect  better  than  the 
powdered  mineral.  Furthei'more,  a  large  quantity  of  the  solid  is 
necessary. 

The  precipitation  is  also  brought  about  by  charcoal,  copper  oxide, 
glass  powder,  and  best  of  all  by  powdered  Iceland  spar.         J.  McC. 

Silicic  Acid.  I.  Eduard  Jordis  {Zeit.  anorg.  Chem.,  1903,  34, 
455 — 460). — The  author  has  endeavoured  to  tind  a  well-defined 
substance  to  serve  as  starting  point  in  the  investigation  of  silicic  acid 
and  the  silicates. 
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Pure  silicic  acid  can  be  obtainoil  from  "  water  glass"  by  decompos- 
ing a  coucentrated  solution  with  concentrated  hydrochloric  acid 
(10 — 16^A').  Tiie  granular  silicic  acid  which  is  precipitated  is  washed, 
then  treated  with  potassium  permanganate  and  hydrochloric  acid  to 
destroy  organic  matter.  The  manganese  is  completely  removed  by 
washing  with  sulphuric  acid,  which,  in  turn,  is  thoroughly  washed  out 
with  water.  The  product  is  dried  in  the  air-bath,  then  dissolved  in 
the  calculated  quantity  of  sodium  hydroxide  solution  (Na.,0  :  2Si0.2), 
and  the  solution  diluted  so  that  it  contains  3  to  5  per  cent,  of  silicon 
dioxide.  The  solution  is  decomposed  by  the  calculated  quantity  of 
hydrochloric  acid  in  about  the  same  volume  of  water.  The  gelatinous 
silicic  acid  is  washed  in  running  water  and  digested  with  dilute 
hydrochloric  acid  to  remove  the  last  trace  of  alkali.  After  finally 
washing  with  water,  the  gelatinous  mass  is  allowed  to  drain  and  then 
contains  about  95  per  cent,  of  water.  The  silicic  acid  thus  obtained 
is  very  sparingly  soluble  in  water,  but  no  dependence  is  to  be  placed  on 
the  solubility  determined,  as  this  was  carried  out  in  a  glass  vessel, 
and  even  a  minute  quantity  of  alkali  conditions  the  solubility  of  a 
considerable  quantity  of  silicic  acid.  J.  McC. 

Direct  Combination  of  Chlorine  and  Carbon.  Werner  von 
Bolton  {Zeit.  Elektrochem.,  1903,  9,  209— 210).— The  author  has 
prepared  hexachlorobenzene  by  the  method  described  previously 
(A.bstr.,  1902,  ii,  393)  in  quantity  sufficient  for  an  analysis.  The 
results  show  that  the  substance  really  is  hexachlorobenzene.      T.  E. 

Study  of  the  Interaction  of  Carbon  Dioxide  and  Potassium 
Hydride.  Henri  :\Ioissan  {Compt.  rend.,  1903,  136,  723—727). — It 
was  recently  shown  that  potassium  hydiide  and  carbon  dioxide  unite 
to  form  potassium  formate  (Abstr.,  1902,  i,  255)  ;  a  careful  study 
proves  that  this  reaction  only  takes  place  in  the  presence  of  a  trace  of 
water.  The  hydride  was  prepared  from  potassium  free  from  hydroxide 
and  hydrogen  which  had  been  dried  first  by  fused  potassium  hydr- 
oxide and  then  by  bright  sodium  wire ;  the  carbon  dioxide  was  dried 
by  fused  potassium  carbonate  and  sodium,  and  in  some  cases  by 
passage  through  a  vessel  immersed  in  liquid  oxygen.  Under  these 
conditions,  no  reaction  between  the  hydride  and  the  carbon  dioxide 
took  place  at  the  ordinary  temperature,  but  when  the  temperature 
was  rai.sed  to  54^,  combination  immediately  occurred,  a  small  flame 
being  seen  to  play  over  the  surface  of  the  potassium  hydride.  In 
these  experiments,  greit  difficulty  was  met  with  in  drying  the 
apparatus  ;  lead  tubes  were  used  instead  of  indiarubber  to  connect 
the  different  parts  of  the  apparatus,  through  which  was  passed  a 
current  of  dry  gas  for  a  long  period  ;  in  some  cases,  the  glass  parts 
were  exhausted  and  heated  at  130".  The  n.ature  of  the  glass  appears 
to  be  without  influence  on  the  interaction  of  the  carbon  dioxide  and 
potassium  hydride  ;  in  this  respect,  it  offers  a  contrast  to  the  com- 
bination of  hydrogen  and  oxygen,  which  only  refuse  to  interact  in 
Jena  glass  (Brereton  Baker,  Trans.,  1902,  81,  400). 

In  order  to  ascertain   wh  it  (piantity  of   water  is  necessary  for  the 
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combination  of  the  hydride  and  carbon  dioxide  at  the  ordinary 
temperature,  the  carbon  dioxide  was  passed  over  ice  at  -  20°  before 
ifc  came  in  contact  with  the  dry  hydride  ;  but  it  was  found  that  the 
dry  glass  and  lead  tubes  absoi-bed  the  trace  of  water  vapour  mixed 
with  the  carbon  dioxide,  and  consequently  the  gas  had  to  be  passed 
for  a  long  time  before  it  arrived  at  the  hydride  in  a  moist  condition. 
In  later  experiments,  a  small  sealed  bulb,  which  contained  mercury 
and  from  1/5  to  3  mg.  of  water,  was  placed  in  the  tube  in  which  the 
hydride  was  about  to  be  prepared  ;  the  hydride  being  produced,  the  tube, 
which  was  then  filled  with  dry  carbon  dioxide,  was  sealed,  and  after  being 
cooled  to  various  tempei-atures  the  small  sealed  bulb  was  broken.  Neither 
at  -  182"5'^  (liquid  oxygen)  nor  at  -  &0°  did  any  reaction  take  place, 
but  at  —  85°,  when  the  solid  carbon  dioxide  began  rapidly  to  volatilise, 
interaction  with  development  of  heat  occurred.  If  the  bulb  contain- 
ing the  water  was  not  broken,  the  hydride  and  the  carbon  dioxide  did 
not  combine.  It  is  therefore  demonstrated  that  the  quantity  of  water 
corresponding  with  the  vapour  tension  of  water  at  —  85°  is  sufficient 
to  bring  about  the  reaction.     This  quantity  is  less  than  0'25  mg. 

The  hydrides  of  sodium,  rubidium,  and  csesium  do  not  combine  with 
dry  carbon  dioxide,  but  in  the  presence  of  a  trace  of  water  im- 
mediately yield  formates. 

Experiments  have  shown  that  traces  of  hydrogen  chloride  or 
ammonia  are  not  able  to  bring  about  the  combination  of  metallic 
hydrides  and  carbonic  dioxide  in  the  same  manner  as  does  water. 

K.  J.  P.  0. 

Action  of  Hydrogen  Peroxide  on  Acid  Carbonates.  P. 
Kasanezky  (/.  Eiiss.  Fhys.  Cliem.  Soc,  1903,  35,  57 — 59.  Compare 
Abstr.,  1902,  ii,  317,  and  500). — When  potassium  hydrogen  carbonate 
is  treated  with  a  large  excess  of  hydrogen  peroxide  solution  and  the 
resulting  liquid  mixed  with  4  to  5  times  its  volume  of  alcohol,  the 
compound  ^<f^0^,2^\i^0,  previously  obtained  by  the  author  (loc. 
cit.),  is  precipitated.  Similarly,  sodium  hydrogen  carbonate  yields  the 
compounds  '^a.^CO^^l^^^^  and  Na2CO^,iIl202,H20,  already  obtained 
by  Tanatar  (Abstr.,  1899,  ii,  482)  from  sodium  carbonate.  The 
formation  of  these  compounds  is  accompanied  by  an  evolution  of 
carbon  dioxide  similar  to  the  liberation  of  boric  acid  during  the 
interaction  of  hydrogen  peroxide  and  borax.  T.  H.  P. 

Revision  of  the  Atomic  Weight  of  Caesium.  Theodore  W. 
Richards  and  Ebenezer  H.  Archibald  {Zeit.  anorg.  Chem.,  1903,  34, 
353—382;  and  Proc.  Amer.  Acad.,  1903,  38,  443).— To  purify  the 
caesium  salt,  it  was  converted  into  the  dichloroiodide,  CsClgl,  which  was 
repeatedly  recrystallised,  then  converted  into  the  chloride  by  heating 
at  90 — 100°.  The  chloride  was  then  dissolved  in  as  little  water  as 
possible  and  either  precipitated  with  alcohol  or  with  hydrogen  chloride. 
To  completely  free  the  salt  from  moisture,  it  was  ignited  in  a 
current  of  pure  nitrogen  and  transferred  to  a  weighing  bottle  without 
being  brought  into  contact  with  the  air.  Twenty-five  analyses  of 
caesium  chloride  were  made;  in  13,  the  weight  of  ctesium  chloride  was 
compared  with  silver  chloride  and  in  1 2  with  silver.     The  mean  value 
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obtained  for  the  atomic  weight  of  ciBsium  is  132-878,  with  a  probable 
error  of  ±  0-0007  (Ag  =  107-930,  CI  =  35-455).  In  order  to  verify  the 
exactitude  of  the  method,  a  simihir  determination  was  made  with 
potassium  chloride  ;  the  atomic  weight  found  for  potassium  was  almost 
identical  with  that  determined  by  Stas. 

By  experiments  with  potassium  nitrate,  it  was  proved  that  the 
method  of  heating  the  nitrate  with  silica  and  determining  the  loss  of 
weight  (NoO^)  gives  accurate  results.  Four  results  obtained  with  pure 
cfesium  nitrate,  produced  from  pure  caesium  dichloroiodide,  lead  to  the 
atomic  weight  132-879  for  cesium  (0  =  16000,  N  =  14-040).  The  silica 
used  was  a  carefully  purified  and  ground  sand.  The  heating  was 
carried  out  in  a  platinum  crucible  protected  from  the  gases  of  the 
flame.  Caesium  tribromide  was  prepared  from  the  nitrate  by  the 
action  of  hydrobromic  acid  and  bi'omine.  By  heating  at  80°,  it  was 
converted  into  the  bromide,  which  was  ignited  in  a  current  of  nitrogen 
and  analysed.  Three  analyses  in  which  the  ratio  of  caesium  bromide 
to  silver  bromide  was  determined  gave  132-880  as  atomic  weight  of 
Cfesium,  and  three  in  which  the  ratio  of  ctesium  bromide  to  silver  was 
determined  gave  132-881  (Br  =  79-955), 

The  mean  result  for  the  atomic  weight  of  caesium  is  132-879, 

Incidentally,  the  following  constants  have  been  determined  :  sp,  gr, 
of  caesium  chloride,  bromide,  and  nitrate,  3-972,  4-380,  and  3"687  at 
20°/4°  respectively  ;  melting  point  of  caesium  nitrate,  414°, 

During  the  course  of  the  investigation,  no  indication  was  obtained 
of  the  existence  of  an  analogous  metal  of  higher  atomic  weight, 

J.  McC. 

Iodides  of  Caesium.  H.  W.  Foote  {Amer.  Chem.  J.,  1903,  29, 
203 — 212). — The  periodides  of  caesium,  Csl^  and  Csl.^,  have  been  de- 
scribed by  Wells  (Abstr.,  1892,  773),  and  Wells  and  Wheeler  (Abstr,, 
1893,  ii,  67).  It  is  shown  by  means  of  solubility  determinations 
chiefly  that  these  two  compounds  are  the  only  periodides  of  caesium 
existing  between  -  4°  and  73°,  The  results  obtained  are  found  in  all 
cases  to  agree  with  the  theoretical  conclusions  deduced  from  the  phase 
rule.  E.  G. 

Preparation  and  Properties  of  Rubidium  and  Caesium 
Hydrides.  Henri  Moissan  {Compt.  rend.,  1903,  136,  587 — 591). — 
These  hydrides  are  prepared  by  the  same  method  as  that  employed  in 
the  preparation  of  potassium  hydride  (Abstr.,  1902,  ii,  136),  namely, 
by  heating  the  metal  at  about  300°  in  a  current  of  hydrogen.  Rubid- 
ium hydride,  KbH,  forms  colourless,  prismatic  needles  of  sp.  gr,  about 
2,  whilst  caesium  hydride,  CsH,  is  obtained  in  colourless,  flattened, 
lustrous  crystals  and  has  a  sp.  gr.  2-7,  In  a  vacuum  at  a  temperature 
below  300-",  both  hydrides  dissociate  into  hydrogen  and  metal.  In 
fluorine,  chlorine,  bromine,  or  oxygen  at  the  ordinary  temperature, 
both  hydrides  are  attacked  with  incandescence.  With  iodine,  it  is 
necessary  to  heat  the  mixture  to  start  the  reaction.  Both  hydrides 
are  rapidly  decomposed  by  fused  sulphur.  When  heated  in  a  current 
of  nitrogen,  a  mixture  of  nitride  and  amide  is  formed.  With  phos- 
phorus, a   pliosphide  is   formed,  and   at   a   higher  temiierature  arsenic 
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also  effects  the  decomposition  of  the  hydrides.  Carbon,  boron,  and 
silicon  have  no  action  at  temperatures  up  to  300°.  The  decomposition 
with  water  into  hydrogen  and  metal  hydroxide  takes  place  quickly  at 
the  ordinary  temperature.  Carbon  dioxide  has  no  eifect  at  the  ordinary 
temperature,  but  when  the  hydride  is  gently  heated  in  a  curient  of 
this  gas,  a  formate  is  produced.  In  a  rapid  current  of  sulphur  dioxide, 
a  mixture  of  sulphide  and  sulphate  is  formed,  but  under  diminished 
pressure  a  hyposulphite  is  produced  (2RbH  +  280.,  =  RboS^O^  +  H^). 
With  hydrogen  sulphide  or  hydrogen  chloride,  hydrogen  is  evolved 
and  the  metallic  sulphide  or  chloride  formed.  At  the  ordinary  tem- 
perature, ammonia  produces  the  amide  with  evolution  of  hydrogen 
(RbH  +  NHg  =  RbNHg  +  H,).  J.  McC. 

CoUargol.  Maurice  Hanriot  {Com2)t.  rend.,  1903,  136,  680—682). 
— Collargol  is  a  therapeutic  product  containing  87*3  per  cent,  of  silver, 
besides  proteid  matter,  a  small  quantity  of  ammonia,  and  a  trace  of 
nitric  acid.  It  dissolves  in  water  giving  a  reddish-brown  solution, 
which  closely  resembles  the  colloidal  solutions  of  silver  described  by 
Carey  Lea.  Addition  of  silver  nitrate  to  the  solution  causes  complete 
precipitation  of  the  silver,  both  of  the  collargol  and  of  the  salt  added. 
The  precipitate  is  not  metallic  silver ;  it  is  soluble  in  solutions  of 
nitric  acid  or  of  potassium  cyanide,  and  the  red  colour  again 
develops  on  the  addition  of  ammonia.  With  copper  sulphate  or  barium 
nitrate,  a  similar  precipitation  takes  place,  and  the  precipitates  contain 
copper  or  barium  respectively. 

These  results  indicate  that  collargol  is  a  salt  capable  of  entering  into 
reaction  with  other  salts.  By  the  action  of  dilute  acetic  acid  on  a 
solution  of  collargol,  a  black  pi-ecipitate  is  obtained  which  behaves 
like  an  acid.  It  is  insoluble  in  water,  but  soluble,  with  a  reddish- 
brown  colour,  in  solutions  of  ammonia,  alkali  hydroxides,  or  alkali 
carbonates.  This  coUargolic  acid  is,  therefore,  a  stronger  acid  than 
carbonic  acid  ;  the  original  collargol  is  the  ammonium  salt,  and  is 
hydrolysed  by  boiling  with  water.  On  electrolysing  a  solution  of 
collai'gol,  a  black  deposit  of  coUargolic  acid  is  obtained  on  the  anode. 

J.  McC. 

Hydraulic  or  so  called  Estrich  Gypsum.  Jacobus  H.  van't 
HoFF  and  G.  Just  {Sitzimgsher.  K.  Akad.  Wiss.  Berlin,  1903, 
249 — 258). — Estrich  gypsum  is  obtained  by  igniting  natural  gypsum 
at  a  temperature  higher  than  120 — 130°.  It  is  anhydrous,  and,  under 
the  influence  of  water,  it  hardens  much  moi-e  slowly  than  plaster  of 
Paris  obtained  by  burning  gypsum  at  120 — 130°,  which  is  the  semi- 
hydrate,  (CaS04).2,Hj,0.  Estrich  gypsum  consists  of  calcium  sulphate 
containing  a  very  small  amount  of  lime.  A  microscopic  examination 
has  proved  that  it  consists  of  needle-shaped  crystals,  pseudomoi-phous 
with  the  semihydrate.  The  influence  of  the  temperature  of  ignition  on 
the  hardening  of  the  product  was  determined  by  noting  the  change  of 
volume  when  in  contact  with  water  and  by  weighing  the  water  taken 
up.  The  dilatometric  observation  with  the  semihydrate  shows  that  at 
first  a  contraction  takes  place  which  is  followed  by  an  expansion,  but  the 
whole  effect  is   one  of  contraction,  and   this  apparent  abnormality  is 
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explaiued  by  the  solubility  relationships  of  tlie  seniihydrate  and  tho 
dihydrate.  The  semihydrate  only  gives  up  water  with  au  appreciable 
velocity  above  190",  Specimens  of  the  semihydrate  were  heated  for 
10  hours  at  200°,  300°,  and  400°  respectively,  and  the  products  exam- 
ined at  25"  in  a  dilatometer  with  a  saturated  solution  of  calcium 
sulphate.  Contraction  took  place  i-egularly,  more  quickly  with  the 
product  obtained  at  200°  than  with  tliose  formed  at  the  higher  tem- 
peratures. The  results,  as  also  those  found  from  weighing  the  water 
absorbed,  show  that  Estrich  gypsum  which  is  not  formed  at  too  high 
a  temperature,  cau  by  ignition  be  converted  into  a  form  which  does  not 
harden  in  contact  with  water. 

During  the  ignition  to  calcium  sulphate,  which  does  not  harden,  the 
crystalline  structure  is  destroyed. 

Well-crystallised  semihydrate,  crystalline  alabaster,  and  gypsum 
obtained  from  plaster  of  Paris  were  heated  at  a  dull  red  heat  for 
5  minutes,  then  placed  in  contact  with  water.  In  the  course  of  3  days, 
the  first  had  become  quite  hard,  and,  after  12  days  gypsum  crystals 
were  plentiful  in  the  second  specimen,  whilst  the  third  only  showed  a 
few  single  gypsum  crystals.  J.  MoC. 


Sub-salts  of  Barium.  Antoine  Guntz  {Compt.  rend.,  1903,  136, 
7-19 — 751). — Although  sodium  sets  free  calcium  from  calcium  chloride, 
the  chlorides  of  barium  and  strontium  are  not  thus  decomposed  (Caron, 
Compt.  rend.,  1859,  48,  440).  With  the  object  of  learning  the  cause 
of  this  difference,  barium  chloride,  bromide,  iodide,  and  fluoride  have 
been  heated  at  high  temperatures  with  sodium  in  mol.  proportions. 
In  the  case  of  barium  iodide,  no  reaction  occurred  at  400°,  but  at  800° 
to  1000°  a  change  had  taken  place,  the  contents  of  the  crucible  con- 
sisting of  a  crystalline  mass  covered  with  sodium.  Similar  results 
were  found  with  the  other  salts  ;  the  crystalline  solids  were  the  double 
salts,  Bal,NaI,  BaBr,NaBr,  BaCl,NaCl,  and  BiF,NaF.  The  latter 
had  previously  been  prepared  by  Limb  by  the  action  of  sodium  or  the 
double  fluoride,  BaF.,,NaF.  With  the  exception  of  the  fluoride,  these 
salts  decompose  water  easily  ;  when  heated  under  reduced  pressure  at 
700°,  sodium  volatilises,  leaving  barium  chloride.  On  treatment  with 
mercury,  barium  amalgam  is  formed,  and  when  heated  in  hydrogen 
or  nitrogen  the  hydride  and  nitride  are  respectively  produced. 

These  results  probably  account  for  the  non-formation  of  barium  in 
the  electrolysis  of  the  double  chloride,  BaClo.NaCl;  the  sodium 
chloride  is  flrst  decomposed,  and  the  sodium  then  reacts  with  the 
barium  chloiide  forming  the  double  salt,  BaCl,NaCl  ;  at  the  anode,  this 
salt  is  again  converted  into  barium  chloride  and  sodium  chloride,  a 
fact  which  accounts  for  the  cessation  of  tho  evolution  of  chlorine  in 
the  later  stages  of  electrolysis.  K.  J.  P.  O. 


Crystalline  Form  of  Radium  Bromide.  Fiuedkich  Rinne 
{CeiUr.  Mill.,  1903,  134 — 141). — Crystals  of  radium  bromide  are 
monoclinic  [a  :  6  :  c=  r4485  :  1  :  1*1749  ;  /3  =  65°24']  and  isomorphous 
with  birium  bromide  (BaBr2,21l20).  L.  J.  S. 
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Magnesium  Carbonate  and  some  of  the  Double  Compounds 
which  it  forms.  Gkorg  von  Ivnorre  {Zeit.  anorg.  Chem.,  1903,  34, 
2G0 — 285). — When  crystallised  magnesium  carbonate  (MgC03,3BoO) 
is  suspended  in  a  saturated  solution  of  potassium  chloride  through 
which  carbon  dioxide  is  passed,  the  double  salt,  MgC03,KHC03,4H.20, 
is  formed,  from  which  potassium  carbonate  may  easily  be  obtained. 
Rhombic  crystals  of  magnesium  carbonate  trihydrate  can  be  obtained 
by  (1)  leaving  a  solution  of.  magnesium  hydrogen  carbonate  exposed 
to  the  air,  (2)  the  addition  of  a  solution  of  an  alkali  hydrogen  carbon- 
ate to  one  of  a  magnesium  salt,. (3)  leaving  the  precipitate  produced 
by  the  addition  of  sodium  carbonate  to  a  solution  of  a  magnesium  salt 
in  contact  with  the  liquid.  The  separation  of  the  ci'ystals  is  slow, 
and  the  temperature  should  not  be  allowed  to  fall  below  15°  or  the 
unstable  pentahydrate,  MgCO^.SHgO,  is  deposited.  The  magnesium 
carbonate  may  be  washed  without  undergoing  decomposition.  When 
finely  divided,  it  readily  loses  some  of  its  water  of  crystallisation  in 
the  air.  When  the  salt  effloresces,  no  carbon  dioxide  is  lost.  It 
has  a  sp.  gr.  1-808  at  18°.  Attempts  to  prepare  the  carbonate, 
4MgC03,15H.30,  described  by  Kippenberg  (Abstr.,  1894,  ii,  281),  led 
only  to  the  formation  of  the  trihydrate. 

The  double  salt,  MgC03,KHC03.4H20,  can  also  be  prepared  by 
the  action  of  excess  of  potassium  hydrogen  carbonate  on  magnesium 
chloride  in  aqueous  solution  ;  it  is  somewhat  soluble  in  water,  ^;er  se, 
but  is  quickly  decomposed  with  precipitation  of  basic  magnesium 
carbonate.     It  has  a  sp,  gr.  1"984  at  18°. 

The  double  salt,  MgC03,K2C03,4Il20,  is  produced  by  the  action 
of  potassium  sesquicarbonate  on  magnesium  salts  or  by  digesting 
magnesium  chloride  with  a  large  excess  of  a  saturated  solution  of 
potassium  carbonate  (if  magnesium  sulphate  is  employed,  the  pro- 
duct always  contains  some  sulphate  as  impurity).  The  salt  is  very 
easily  decomposed  by  water. 

With  respect  to  the  formation  of  double  salts,  sodium  behaves 
quite  differently  from  potassium.  When  precipitated  magnesium 
carbonate  is  digested  with  excess  of  sodium  sesquicarbonate  solution, 
small  crystals  of  the  anhydrous  double  salt,  MgC03,Na2C03,  are 
deposited.  The  crystals  are  octahedral  in  appearance,  and  belong  to 
the  tetragonal  system  ;  they  are  isometric  and  show  doable  refraction. 
It  has  not  been  possible  to  obtain  the  other  sodium  double  salts 
described  by  Berzelius  and  by  Deville. 

The  ammonium  double  salt,  MgC03,NH^HC03,4H20,  is  formed  by 
the  action  of  excess  of  ammonium  hydrogen  carbonate  on  magnesium 
chloride.  The  salt  is  very  easily  decomposed  by  water.  The  double 
salt,  Mg003,(NHj2C03,4H2O,  is  much  more  stable.  J.  McC. 

Incrustation  on  Bricks.  Eudolf  Woy  {Zeit.  iiffentl.  Chem., 
1903,  9,  62 — 66). — Last  spring,  the  bricks  of  a  number  of  new  build- 
ings in  Breslau  became  thickly  coated  with  a  white,  crystalline  deposit, 
as  much  as  10  grams  being  yielded  by  a  single  brick.  This  deposit 
was  found  to  consist  almost  entirely  of  crystallised  magnesium  sul- 
phate. At  the  same  time,  some  of  the  bricks  showed  a  green  incrus- 
tation, consisting  of  salts  of  vanadic  acid. 
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The  bricks  had  stood  for  some  time  on  a  bed  of  slag  and  had 
evidently  absorbed  magnesium  sulphate  from  it.  Subsequent  rain 
showers  did  not  wash  the  magnesium  sulphate  out  of  the  bricks  again. 

w.  r.  S. 

A  New  Method  for  the  Preparation  of  Plumbic  Ammonium 
Chloride.  Alpiionse  Seyewetz  and  P.  Tuawitz  {Compt.  rend.,  1903, 
136,  686 — 687). — The  process  depends  on  the  action  of  ammonium 
persulphate  on  lead  chloride  in  presence  of  hydrochloric  acid  as  repre- 
sented by  the  equation  :  (NHJgSA  +  "^HCl  +  PbCI,  =  PbCl4,2NH4Cl  + 
2H2SO^.  The  lead  chloride  is  shaken  with  four  times  the  quantity  of 
hydrochloric  acid  required  by  the  equation  and  powdered  ammonium 
persulphate  is  added  in  the  cold  in  portions  of  15 — 20  grams  at  a 
time,  so  that  the  temperature  never  rises  above  30°.  The  plumbic 
amniooium  chloride  is  precipitated  at  once  and  the  yield  is  almost 
quantitative. 

Lead  sulphate  may  be  used  in  place  of  the  chloride,  but  in  this  case 
a  larger  excess  of  hydrochloric  acid  must  be  employed.         J.  McO. 

Calcium-Lead  Orthoplumbate.  Geoug  Kassner  {Arch.  Pharm., 
1903,  241,  1-43 — 1-48). — When  a  mixture  of  calcium  and  lead  oxides 
in  the  proportion  CaO  :  PbO  is  heated  at  450 — 480°  in  a  current  of  air 
freed  from  carbon  dioxide,  the  product  is  not  calcium  metaplumbate, 
CaPbOg,  but  appears  to  be  a  mixture  of  uncombined  lime  with 
a  mixed  calcium  lead  oriltoplumbaie,  CaPbPbO^.  This  has  a  red 
colour ;  hydrochloric  acid  acts  on  it  with  liberation  of  chlorine, 
whilst  nitric  and  acetic  acids  cause  a  separation  of  lead  dioxide  ; 
above  550°,  it  appears  to  decompose  according  to  the  equation 
4CaPbPbO,  =  2Ca2PbO^  +  6PbO  +  O.^.  C.  F.  B. 

Cuprous  Sulphate.  Alexandre  Joannis  (Compt.  read.,  1903,  136, 
615— 617j. — The  existence  of  a  compound  of  cuprous  sulphate  and 
carbon  monoxide  has  already  been  noticed  (Abstr.,  1898,  ii,  221).  This 
has  now  been  proved  to  have  the  formula  C u 280^,2 CO, H.p.  The  white 
crystals  of  this  substance  effloresce  readily.  Under  diminished  pressure, 
either  the  solid  or  the  solution  undergoes  decomposition  into  copper  and 
cupric  sulphate,  which  suggests  that  cuprous  sulphate  cannot  exist 
except  in  combination  with  another  molecule,  such  as  carbon  monoxide 
or  phosphorus  hydride.  Solutions  of  cupric  nitrate,  formate,  or 
acetate,  in  contact  with  metallic  copper,  absorb  carbon  monoxide  and 
at  the  same  time  are  decolorised.  J.  McC. 

Aluminium  Sulphates.  Otto  Sciimatolla  (Zeit.  angew.  Chem., 
1903,  16,  202—205). — The  precipitation  of  aluminium  sulphate  by 
alkalis  never  leads  to  the  formation  of  a  hydroxide  free  from  sulphate. 
The  following  basic  sulphates  have  been  obtained  by  the  use  of  dilferent 
precipitants.  By  the  action  of  calcium  carbonate  on  a  cold  solution  of 
aluminium  sulphate,  the  basic  sulphate  of  the  composition  Al._,<),{,803 
is  formed  ;  cold  alkali  hydroxides  precipitate  the  basic  sul[)hate 
GAl.A^.SOg,  cold  ammoniacal  solutions  of  ammonium  .salts,  the  s-ulph.ato 
12AI./)3,80.,,    boiling    solutions    of    alk.ili    iiydroxidos,    the    sulphate 
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24AloO,^,SO,,,  and  a  strong  solution  of  ammonia  containing  ammonium 
salts,  the  sulphate  48Alo03,SOo.  Aqueous  ammonia,  free  from  am- 
monium salts,  converts  the  basic  sulphate  48Al203,S03  into  pure 
aluminium  hydroxide  ;  the  presence  of  ammouiuiu  sulphate  therefore 
prevents  the  complete  decomposition  of  the  sulphate.  That  sulphuric 
acid  does  not  merely  adhere  to  the  hydroxide  is  shown  by  the  fact  that 
heating  to  the  very  highest  temperatures  is  required  to  completely 
drive  off  the  sulphuric  acid. 

If  calcium  acetate  is  added  to  the  acetic  acid  solution  of  the  basic 
sulphate  12Al203,SOc;,  the  precipitation  of  the  sulphate  by  lead  acetate 
is  hindered  ;  if  the  amount  of  calcium  acetate  bears  to  the  amount  of 
the  aluminium  hydroxide  the  proportion  of  1  mol.  acetate  to  2  mols. 
hydroxide,  no  lead  sulphate  is  precipitated. 

When  the  sulphate  AlgOgjSSO^.lSH^O  is  heated  with  concentrated 
sulphuric  acid,  a  sparingly  soluble  sulphate,  Al203,3S03,6H20,  sepax-ates 
as  a  wiiite,  very  light  powder,  which  can  be  dried  at  100^.  Alcohol 
precipitates  from  aqueous  solutions  of  aluminium  sulphate,  the  sulphate 
Al203,3S03,9HoO.  K.  J.  P.  0. 

Manganous  Borate.  Hermann  Endemann  and  John  W.  Paisley 
{Zeit.  anyew.  Chem.,  1903,  16,  175 — 176). — Commercial  manganous 
borate  is  of  very  varying  composition.  The  precipitate  obtained  by 
mixing  solutions  of  manganous  chloride  and  boi'ax  in  the  proportion 
MnClr, :  NagB^Oy  is  very  unstable,  losing  boric  acid  and  becoming 
oxidised  when  washed.  A  stable  salt  of  constant  composition  can, 
however,  be  prepared  by  the  action  of  an  alkaline  solution  of  borax 
(4NaOH :  NagB^O^)  on  a  solution  of  manganous  chloride,  the  propor- 
tions of  the  reagents  being  2MnCl2  :  4Na20  :  26203.  The  precipitate  is 
collected  by  centrifugalising  and  washed  twice  with  water ;  the  oxide 
of  manganese  and  boric  acid,  which  is  lost  in  washing,  is  estimated, 
and  the  requisite  amount  of  boric  acid  added  to  the  moist  basic  borate. 
When  dried  at  the  ordinary  temperature,  the  solid  has  the  composition 
given  by  the  formula  MnO,2B203,5H20,  and  when  dried  at  120°  the 
composition  MnO,2B203,3H20 ;  the  former  contains  23'6  per  cent, 
of  manganous  oxide,  and  the  latter  27 "2  per  cent.  This  preparation 
makes  a  very  good  siccative  for  oils.  K.  J.  P.  O. 

Suggested  Explanation  of  the  Reduction  of  Permanganic 
Acid  by  Manganese  Dioxide.  J.  C.  Olsen  [Amer.  Chem.  J.,  1903, 
29,  242 — 253). — The  reduction  of  permanganic  acid  by  manganese 
dioxide  was  observed  by  Morse,  Hopkins,  and  Walker  (Abstr.,  1896, 
ii,  475).  It  was  suggested  by  Morse  and  Reese  (Abstr.,  1898,  ii,  588) 
that  manganese  dioxide  may  have  a  tendency  to  undergo  polymerisation, 
and  therefore  may  remove  manganese  dioxide  from  permanganic  acid, 
oxygen  being  thus  liberated.  Morse  and  Byers  (Abstr.,  1900,  ii,  406) 
found  that  the  action  does  not  occur  to  any  marked  extent  except  in 
acid  solution,  and  that  the  decomposition  of  the  permanganate  takes 
place  much  more  rapidly  in  presence  of  nitric  acid  than  in  presence  of 
an  equivalent  amount  of  sulphuric  acid. 

When  both  nitric  and  sulphuric  acid  are  present  in  the  same  potass- 
ium permanganate  solution,  the  influence  of  each  cannot  be  calculated 
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from  the  amouut  of  decomposition  produced  by  each  acid  acting  alone. 
If  the  acids  are  present  in  equal  proportions,  the  amount  of  perman- 
ganic acid  decomposed  is  much  less  than  the  mean  of  the  quantities 
decomposed  by  each  acid  acting  singly ;  even  if  the  sulphuric  acid 
forms  but  5  per  cent,  of  the  total  acid  piesent,  the  decomposition  is 
only  62  per  cent,  of  that  produced  by  nitric  acid  alone.  If  perman- 
ganic acid  itself  is  used  instead  of  the  potassium  salt,  similar  results 
are  obtained  ;  hence  it  is  evident  that  the  potassium  is  not  the  cause 
of  this  peculiarity  of  the  decomposition. 

[With  F.  S.  "White.] — It  was  noticed  that  when  manganese  dioxide 
is  precipitated  by  oxalic  acid  from  a  peimanganate  solution  containing 
sulphuric  acid,  it  retains  part  of  the  sulphuric  acid  with  some  persis- 
tence, whilst  if  it  is  precipitated  from  a  solution  containing  nitric  acid, 
the  nitric  acid  can  be  easily  removed  by  washing. 

The  phenomena  observed  in  the  reduction  of  permanganic  acid  by 
manganese  dioxide  can  be  explained  by  the  weak  basic  properties  of 
mangane.-e  dioxide  and  its  tendency  to  unite  with  sulphuric  acid  rather 
than  with  nitric  or  permanganic  acid.  In  order  to  test  the  accuracy 
of  this  hypothesis,  the  quantity  of  sulphuric  acid  retained  by  the  pre- 
cipitated manganese  dioxide  was  estimated.  The  amount  of  available 
oxygen  in  the  precipitate  was  also  ascertained,  since,  if  the  permangan- 
ate solution  were  decomposed  by  the  union  of  permanganic  acid  with 
the  manganese  dioxide,  the  precipitate  would  contain  a  larger  proportion 
of  oxygen  than  if  it  were  pure  manganese  dioxide.  The  results  show 
that  the  amount  of  sulphuric  acid  retained  by  the  precipitate  is  in- 
versely proportional  to  the  excess  of  oxygen.  It  seems  probable, 
therefore,  that  the  manganese  dioxide  acts  as  a  base  and  combines  with 
sulphuric  or  permanganic  acid.  The  permanganic  permanganate  readily 
decomposes  with  evolution  of  oxygen  and  formation  of  a  polymerised 
manganese  dioxide,  which  is  a  much  less  active  compound  than  man- 
ganese dioxide  itself.  E.  G. 

Crystalline  Forms  of  Carbides  and  Silicides  of  Iron  and 
Manganese.  Leonard  J.  Spencer  (J/t«.  Mag.,  1903,  13,  296 — 302). 
— Crystals  of  Spiegeleisen  and  fei-ro-manganese  are  of  two  kinds,  with 
prism  angles  of  67;',"  and  about  60°  respectively.  Terminated  crystals 
having  tlie  composition  given  under  I  and  IV  are  orthorliombic  and 
anorthic  respectively.  The  other  crystals,  of  which  the  composition 
and  prism  angle  are  given  below,  were  without  terminal  faces : 

I. 

11. 

111. 

IV. 

V. 

VI, 

VII. 

L.  J,  S, 


Fe. 

Mil. 

C. 

Si. 

Prism  angle. 

34-80 

56-80 

3-90 

3-31 

66°  about 

/  59-35 
1  60-00 

32-50 

6-08 

0-37  ) 
0-23/ 

67°32' 

33-40 

5-85 

48-10 

44-05 

6-40 

1-35 

67  33 

67-40 

20-10 

1-63 

10-50 

60°  about 

very  little 

much 

much 

very  little 

>i 

29-80 

61-98 

6-83 

0-26 

>» 

much 

80 

much 

very  little 

>> 
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Theory  of  the  Tempering  of  Steel.  Andre  Le  Chatelier 
(Compt.  rend.,  1903,  136,  664 — 667). — Tho  author  has  already  shown 
that  the  carbon  theory  and  the  allotropic  iron  theory  are  incompatible 
■with  the  existence  of  internal  tensions  in  tempered  steel.  These  ten- 
sions can  only  be  due  to  changes  of  state  accompanied  by  changes  of 
volume,  and  the  author  believes  that  the  change  is  from  the  magnetic 
to  the  non-magnetic  condition.  In  these  different  conditions,  the  iron 
has  different  coefficients  of  thermal  expansion,  and  on  this  basis  a 
hypothesis  has  been  constructed  to  account  for  the  tempering  of  steel. 

J.  McC. 

Hydrates  of  Molybdic  Acid  and  some  of  their  Compounds. 
Arthur  Rosenheim  and  Alfred  Bertheim  [Zeit.  anorg.  Chem.,  1903, 
34,  427 — 447). — When  equal  volumes  of  a  15  per  cent,  sobition  of 
ammonium  molybdate  solution  and  nitric  acid  of  sp.  gr.  1'16  are 
mixed,  molybdic  acid  dihydrate,  M03,2H20,  separates.  It  forms  canary- 
yellow  prisms.  The  solubility  in  water  has  been  determined  at 
temperatures  from  18°  up  to  79°.  The  solubility  curve  shows  a 
marked  change  of  direction  at  70°,  and  by  a  dilatometric  determina- 
tion it  was  found  that  at  70°  the  dihydrate  is  transformed  into  the  mono- 
hydrate.  At  50°,  there  is  also  a  change  of  direction  of  the  solubility 
curve,  and  possibly  below  18°  another  change  of  direction  occurs.  The 
solubility  determined  by  saturating  at  a  particular  temperature  is 
lower  than  that  obtained  by  satui-ating  at  a  higher  temperature  and 
then  cooling  in  contact  with  solid.  This  anomalous  behaviour  cannot 
be  satisfactorily  explained,  but  it  seems  not  to  be  due  to  the  formation 
of  a  colloidal  solution,  because  the  apparently  supersatui-ated  solution 
diffuses  quite  readily.  The  conductivity  of  the  solution  and  the  catalysis 
of  methyl  acetate  by  it  show  that  in  solution  the  acid  is  highly  dis- 
sociated. 

Oryoscopic  measurements  indicate  that  in  the  solution  an  octo- 
molybdic  acid,  HgMogOgj,  is  present  and  these  are  supported  by  the 
fact  that  on  adding  ammonium  salts,  ammonium  octomolybdate, 
(NIl4)2Mog025,13Il20,  separates. 

The  tnonohydrate,  Mo03,H20,  is  always  formed  when  the  dihydrate 
is  heated  at  70°.  It  forms  small,  white  needles  which  are  very  spar- 
ingly soluble  in  cold  water,  but  more  soluble  in  hot  water ;  it  has 
not  been  possible  to  effect  the  regeneration  of  the  dihydrate. 

The  dihydrate  is  much  more  reactive  than  the  ordinary  molybdic 
anhydride,  and  with  it  the  following  compounds  have  been  prepared. 
With  oxalic  acid,  oxcdodimolybdic  acid,  H2C204(Mo03)2,2iH20,  as 
small,  white  crystals  which  become  blue  under  the  action  of  daylight. 
It  is  soluble  in  water,  methyl  alcohol,  ethyl  alcohol,  and  acetone,  but 
insoluble  in  ether  or  benzene.  With  methyl  alcohol,  methyl  molyb- 
date, Mo02(OMe)2,  in  the  form  of  small,  white  crystals  which  become 
blue  in  the  light.  It  is  insoluble  in  methyl  alcohol,  sparingly 
soluble  in  ethyl  alcohol,  but  very  slightly  soluble  in  water.  Cryoscopic 
measurements  indicate  that  dissociation  takes  place  in  aqueous  solu- 
tion. With  acetylacetone,  molybdic  acid  acetyl  acetone,  Cj^JIj^OgMo 
(possibly  Mo02[Ctl(COMe)2]2),  is  formed  in  small,  yellow  crystals 
which  are  insoluble  in  water.     With  salicylaldehyde,  molybdic  acid 
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salicyhddehi/de,  MoO.,(0'C,,H^'CHO)2,  is  produced,  which  crystallises 
from  alcohol  in  long,  yellow  prisms.  It  is  insoluble  in  cold  water  and 
is  hydrolysed  by  hot  water.     Methyl  moli/bdosalicylaie, 

OMe-Mo02-d-CeH4-C02Me, 
is    produced    as    a    light    yellow,    crystalline   powder   by   heating   a 
suspension  of    dimethyl  molybdate    in    methyl    alcohol    with    methyl 
salicylate,     In  the  same  way,  ethi/l  molyhdosalicylate, 

OEfMoOa-O-CgH.-COaEt, 
is  formed  as  a  whitish-yellow  powder. 

Acetic  acid  and  boric  acid  exert  scarcely  any  influence  on  the  con- 
ductivity of  molybdic  acid  solutions.  Tartaric  acid,  malic  acid,  and 
mannitol  greatly  increase  the  conductivity,  and  this  is  attributed  to 
the  formation  of  a  complex  molecule.  On  account  of  hydrolysis  of  the 
complex  molecule  at  high  dilution,  the  increase  of  the  conductivity 
diminishes  somewhat  with  the  dilution.  Oxalic  acid  and  iodic  acid, 
which  form  complex  molecules  with  molybdic  acid,  which  can  be 
isolated,  diminish  the  conductivity,  but  this  may  be  due  to  the  com- 
plex ion  having  a  smaller  speed  of  migration.  Phosphoric  acid  also 
increases  the  conductivity,  the  maximum  being  reached  when  phospho- 
decamolybdic  acid  is  present.  J.  McC. 

Condition  in  Solution  of  Salts  of  Hyperacids.  L.  Pissar- 
JEWSKY  {J.  Russ.  Phys.  Chevi.  Soc,  1903,  35,  42— 56).— From  the 
results  of  conductivity  experiments  with  solutions  of  peruranic  and 
pervanadic  acids,  and  measurement  of  the  catalysis  of  hydrogen 
peroxide  in  solutions  of  these  salts,  the  author  draws  the  following 
conclusions,  in  addition  to  those  already  published  (see  this  vol.,  ii,  66)  : 
the  compound  Na^UOg  is  probably  a  salt  of  a  very  weak  acid  having 
the  constitution  IJO(02H)3'OH  or  114(02)3X102,  and  is  very  strongly 
hydrolysed  in  solution  with  formation  of  sodium  hydroxide  and 
hydrogen  peroxide.  KVO^  is  a  salt  of  a  monobasic  acid,  and 
■^8^5^26'^2^  a  double  compound  of  salts  of  a  tetrabasic  pyro-hyper- 
acid  and  of  a  monobasic  meta-hyper-acid.  T.  H.  P. 

Thorium  Hydrogen,  Thorium  Rubidium,  and  Thorium  Caesium 
Sulphates.  C.  Manuelli  and  B.  Gaspaiiinetti  {Gazzetta,  1902,  32, 
ii,  523 — 531). — The  author  gives  new  crystallographic  measure- 
ments of  the  monoclinic,  nona-hydrated  thorium  sulphate  \a,b;c  = 
0-599278:1  :  0-658937  ;  ^  =  8r54'27"]. 

Tiie  hydrochloric  acid  solution  of  the  products  of  fusion  of  the  ashes 
of  Auev  gas  mantles  with  three  times  their  weight  of  sodium  hydrogen 
Kulphatc  deposits  white  crystals  of  the  composition 
2Th(SO,).,,H2SO„2H20. 

Thorium  rubidium  sulphate,  Th(S04)2,  Hb2S04,2H20,  and  thorium 
cte>ium  sulphate,  Th(S04)2,Cs2S04,2H20,  were  also  prepared. 

T.  II.  P. 

Derivatives  of  New  Complex  Inorganic  Acids.  Allen 
RociEiLS  {J.  Ainer.  Chein.  Sue,  19U3,  25,  298—315). — Ammoniuvi 
jyhosphovanadiotung stale,  13(N  ll4)oO,2P.,(),,,8V20j,,34\VO,5,.s6II.,0,  pre- 
pared by  boiling  ammonium  phuspliate,  amuioniuiii  vanadate,  and 
ammonium  tungstate  with  watt-r,  fuiuis  dark  red  crystals,  very  soluble 
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in    water.     When    added    to   an    aqueous    solution   of  the    tungstate, 
mercurous   nitrate  forms   a  yellow   precipitate    of    mercury   phospho- 
vanadiotiingstate,  whilst  silver  nitrate  gives  a  brick-red  precipitate  of 
the  silver  salt,  13AgoO,2P.p5,8  V20,,33  W03,41H20. 
Ammonium  j^hospJiovanadosotungstate, 

15(NHJ,p,2P2O5,6V2O3,44WO3,106H,O, 
prepared    in    similar    manner    from    vanadium    trioxide,   forms    black 
crystals,  which  are  partly  octahedral,  partly  cubic. 
Ammonium  phosphor osovanadosotuugstate, 

14(NHJ20,2P203,7V203,31W03,78H20, 
prepared  from  ammonium  phosphite,   vanadium   trioxide,  ammonium 
tungstate,  and   ammonia,   forms   black,  octahedral  crystals  soluble  in 
water. 

Ammonium  arsenovanadiotung state, 

18(NH4)20,2As20,,13V20..„39W03,88H20, 
forms  octahedral  crystals  soluble  in  water. 
Aminonium  arsenovanadosotungsUite, 

17(NH,)20,2As20„14iV203,29W03,98H20, 
and  ammonium  arsenosovanadosotungstate, 

16(NH4),O,5As2O3.15V2O3,26WO3,101H2O, 
crystallise  in  black  octahedra,  sparingly  soluble  in  cold  water. 
Ammonium  phosj)])  ovanadiova7iadosofu7igstate, 

forms  greenish- black  octahedra,  sparingly  soluble  in  cold  water. 
Ammonium  arsenovanadiovanadosotung state, 

1 7(NH4)20, 2  As.Os,  7  ¥20^,4  V203,32  W03,73  HgO, 
is  black. 

Atnmonium  2ihos2}hoarsenovanadiotungstate, 

82(NH,)2O,12P2O5,3As2O5,52V2O5,201WO3,567H2O, 
crystallises  in  dark  red  octahedra. 

Ammonium  2ihos2ihoarsenovanadosotimgstate, 

88(N  H4)20, 1 2P205,2  AS2O5, 69  V2O3, 1 48  W03,484H20, 
forms  greenish-black,  octahedral  crystals  soluble  in  water. 
Ammonium  jihosphoarsenovanadiovanadosotungstate, 

99(NHJ20,12P205,2AS205,66V205,6V203,191W03,522H20, 
forms  black  octahedra. 

The  author   considers   that   the   formulfe   he   has  assigned    to  those 
various  compounds  cannot  be  regarded  as  being  definite.       A.  McK. 


Alums  of  Iridium  Sesquioxide.  L.  Marino  {Gazzetta,  1902,  32, 
ii,  511 — 513). — The  author  has  prepared  an  iridium  rubidium  alum  by  the 
following  method.  Concentrated  iridium  tetrachloride  solution  was 
reduced  by  the  electi'ic  current  yielding  the  sesquichloride  which,  on 
precipitation  with  potassium  hydroxide  free  from  alum,  gave  the 
hydrated  sesquioxide.  The  latter  was  thoi'oughly  washed  out  of 
contact  with  the  air  and  dissolved  in  the  minimum  quantity  of  dilute 
sulphuric  acid.  The  calculated  amount  of  rubidium  sulphate  was 
then  added  and  the  liquid  evaporated  in  a  vacuum  over  sulphui'ic 
acid,  by  which  means  pale  yellow  octahedra  having  the  composition 
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Ir2llbo(SO^)^,24H.,0  were  obtained.     Both  in  tlie 
solution,  the  ahim  remains  unaltered  in  the  air. 


solid 


state   and   in 
T.  H.  P. 
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Connection  bet-ween  the  Molecular  Volume  and  Chemical 
Composition  of  some  Crystallographically  Similar  Minerals. 
George  T.  Pkiok  {Min.  May.,  l'J03,  13,  217— 223).— The  molecular 
volumes  of  the  members  of  an  isomorphous  group  of  minerals  show  an 
approach  to  equality.  In  some  other  minerals,  however,  which  are 
closely  related  crystallographically  and  have  approximately  equal 
molecular  volumes,  the  chemical  relationship  is  not  so  close ;  for 
example,  calcite  and  sodium  nitrate,  with  molecular  volumes  of  37  and 
40  respectively,  and  albite  (NaAlSi^Og)  and  anorthite  (CaAlgSi.^Og), 
both  -with  a  molecular  volume  of  100.  A  similar  relation  is  shown  by 
the  following  group  of  rhombohedral  phosphates  and  sulphates  (com- 
pare Abstr.,  1900,  ii,  602)  : 

Formula. 

Hamliuite   AlP0j,SrnP04, Al2(OH)6 

Floreucite   AlPOj.CV.l'O^.Al^OH)^ 

Svaubergite    AlP04,SiSOj,A]2(OH)6 

Beudautite Fe'"P04,Pb.S04,Fe.^(0H)6 

Alunite   AlK(SOj).„AyOH)« 

Jarosite   Fe"'K(S04).„Ke2(0H)B 

Natrojarosite  Fe"'Na(S04)2,Fc2(0H)e 

Plumbojaiosite  ...  Fe"'Pb^(.S04)„,Fe2(0H)e 

Utahite    2Fe"'(OH)S04,Fe2(OH)6 

Similar  relations  connecting  crystalline  form,  molecular  volume,  and 
chemical  composition  are  shown  to  exist  between  monazite  (CePO^)  and 
cTocoite  (PbCrOJ,  gypsum  (CaS04,2H20)and  brushite  (HCaP04,2H.p), 
and  many  other  pairs  of  minerals.  In  other  cases,  however,  a  simil  ir 
relation  is  only  obtained  when  some  multiple  of  the  simplest  formula 
is  taken,  as  in  the  following  groups  amongst  others  : 

Formula. 

(■Zircon  ZrSiO^ 

I  Kutile  TiTiO^ 

'iSellaite     -^^Ig-M^l'^ 

IXc'iiotime     YPO4 

[lirookite  TioTi^O,., 

\  Tantalite Fe2Ta40^, 

hliibnerite    MiigWgOl'a 

(Celcstite  SrSOj 

^Marcasite FeFcS4 

r  Copper-jiy rites . .  Cu.^Fe.jSj 

i^Siannite  Cu.jFe.SnS4 

(Calcite CajCjOg 

\Nordenskioldiue  CaSnBaOn 

(Calomel    HfToOI, 

Matlockite  VhXlf) 

(Auatase    Tu"*-*8 
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47 

>> 
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50 
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88 

,, 
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95 
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74 

I) 
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65 
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:  1-7229 

72 

,, 
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71) 

>> 

1-7771 

SO 
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On  these  grovmdp,  the  formulse  of  the  polymeric  minerals  rutile, 
anatase,  and  brookite  are  written  Ti^O^,  Ti^Og,  and  Ti^p^^  respectively. 

As  in  ordinary  isomorphous  groups,  single  elements  may  be  termed 
crystallographically  equivalent,  so  in  the  present  cases  groups  of 
elements  may  be  so  considered  ;  thus,  CaO  is  equivalent  to  NaN", 
NaSi  to  CaAl,  <kc.  In  many  cases,  however,  in  complex  molecules, 
the  small  influence  of  certain  elements  or  groups  may  depend  on  the 
"mass  effect"  (Abstr.,  1899,  ii,  305;  1902,  ii,  667)  of  the  other 
constituents  of  the  molecule.  L.  J.  S. 


Analysis  of  Zinc-blende  from  Russia.  K.  Nenadkewitch 
{Bull.  Soc.  Nat.  Moscou,  1903,  1902,  350— 352).— Homogeneous, 
transparent  cleavage  fragments  of  large  crystals  of  zinc-blende  from 
Nagolnyj  Krjasch  gave  : 


Zn. 

s. 

Cd.Cu. 

Fe. 

Total. 

Sp.  Gr. 

66'19 

32-88 

0-79 

trace 

99-86 

4-0998 

L.  J.  S. 

Western  Australian  Tellurides  :  the  non-existence  of 
"  Kalgoorlite "  and  "  Coolgardite "  as  Mineral  Species. 
Leonakd  J.  Spencer  (i/m.  Mag.,  1903,  13,  268— 290).— The  massive 
tellui'ides  occurring  in  green  serieite-schist  at  Kalgoorlie,  Western 
Australia,  include  :  calaverite  (AuTe^),  sylvanite  (AuAgTe^),  petzite 
(AggAuTcg),  coloradoite  (HgTe),  and  altaite  (PbTe).  Associated  with 
these  are  sometimes  fahlerz,  magnetite,  tourmaline,  &c.,  and  more 
frequently  native  gold.  Gold  in  a  fine  state  of  division  is  also  pro- 
duced by  the  decomposition  of  the  tellurides. 

Analysis  of  carefully  selected  coloradoite  gave  :  Hg,  60*95  ;  Te,  39-38 
=  100-33  ;  sp.  gr.  8-07.  This  agrees  with  the  usually  accepted  formula, 
HgTe,  and  not  with  the  formula  Hg.jTeg,  recently  suggested  by 
Simpson  (Abstr.,  1902,  ii,  510). 

Coloradoite  is  of  frequent  occurrence,  and  is  often  intimately 
associated  with  petzite ;  both  have  the  same  iron-black  colour  and 
well-marked  conchoidal  fracture,  and  they  can  only  be  distinguished 
by  chemical  tests.  "  Kalgoorlite  "  (Abstr.,  1898,  ii,  385)  described  as 
having  these  physical  chai-actei's  is  thus,  without  doubt,  a  mixture  of 
coloradoite  and  petzite.  In  the  same  way,  "Coolgardite"  (Abstr., 
1901,  ii,  515)  is  shown  to  be  a  mixture  of  coloradoite  with  calaverite, 
petzite,  and  sylvanite.  L,  J.  S. 


Minerals  from  Skye  and  Ross-shire.  William  Pollard  (Summ. 
Frog.  Geol.  Surveij  United  Kingdom,  for  1901,  1902,  86— 87).— Small, 
lustrous  octahedra  of  a  black  spinel  constitute  practically  the  whole 
of  certain  seams  in  banded  dunite  near  Loch  Scavaig,  Skye ;  the 
following  analysis  proves  it  to  be  picotite  : 

SiOo.     TiOo.    AloOs-    'P^f'z-    Cr.Pa.      FeO.     MuO.  (Co,Ni)0.  CaO.    MgO.     Total. 
1-19      0-34      46"-54      6-01      17-55      lO'lO     trace       0-24       0-43     18-35     100-75 
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The  felspathic  constituent  of  a  nepheline-jegiriae-syenite-pegraatite, 
found  as  a  boulder  at  Coulmore,  Ro-ss-shire,  gave  : 

Loss  on 
SiO..  Al.,0.,-        Fe.,03.       CaO.  K,0.  Na.,0.      ignition.      Total. 

63-84        18-87        0-68       0-18        14-76        1-23        0-30       99-86 

L.  J.  S. 

Reduction  of  Oligist  Iron  to  Magnetite  by  Hydrocarbons. 
L.  De  Launay  {Compt.  rend.,  1903,  135,  406 — 408). — From  observa- 
tions made  in  the  mines  of  Griingesberg,  Sweden,  the  conclusion  is 
drawn  that  oligist  iron  has  been  produced  from  magnetite  by  the 
reducing  action  of  the  bituminous  substances  associated  with  quartz 
veins. 

The  possibility  of  such  a  reduction  was  shown  by  an  experiment  in 
which  yellow  hsematite  was  heated  at  250°  with  petroleum.  JRed 
hiematite  containing  an  appreciable  amount  of  magnetite  was  produced. 

N.  H.  J.  M. 

Meigen's  Method  of  Discriminating  Calcite  and  Aragonite. 
Arthur  Hutchinson  (Min.  Mag.,  1903,  13,  Proc,  xxviii). — Expex-i- 
ments  were  made  in  order  to  discover  the  cause  of  the  discrepancy  in 
the  results  obtained  by  Meigen  (Abstr.,  1901,  ii,  692)  and  G.  Pane- 
bianco  (Eiv.  Min.  Crist.  Ital.,  1902,  28,  5 — 12)  in  the  application  of 
Meigen's  method  for  discriminating  between  calcite  and  aragonite.  It 
was  found  that  calcite,  when  treated  with  a  boiling  dilate  solution  of 
cobalt  nitrate,  only  remains  white  or  becomes  yellow  (as  stated  by  Meigen) 
when  the  cobalt  nitrate  contains  traces  of  iron,  and  that  Panebianco's 
lavender-blue  colour  is  only  obtained  when  the  cobalt  nitrate  is  free 
from  iron.  L.  J.  S. 

Pseudogaylussite  from  the  Clyde.  JohnS.  Flett  and  William 
Pollard  {Summ.  Prog.  Geol.  Survey  United  Kingdom,  for  1901,  1902, 
89 — 91.  Compare  Abstr.,  1902,  ii,  89). — Long,  prismatic  crystals  of 
a  dark  browa  colour  and  square  or  rhombic  cross-section  were  dredged 
from  the  Clyde,  near  Helensburgh.  Thin  sections  under  the  microscope 
showed  them  to  consist  of  small  spherules  of  fibrous  calcite.  Analysis 
gave  : 

Loss  at  Loss  on     Insol. 
CaO.     MgO.       COj.       P0O5.  Fe,Mn,Cl,S03.  105'.  ignition,  in  HCl.  Total.  Sp.  gr. 
47-93      4-21        39-91       2-23         traces  3-13        281         0-11       100-33     2-56 

L.  J.  S. 

Artinite,  a  New  Mineral.  Luioi  Brugnatelli  {Rend.  1st. 
Lomhardo,  1902,  [ii],  35,  869—874  ;  Centr.  Min.,  1903,  144—148).— 
A  more  detailed  examination  has  been  made  of  the  hydrated  bisic 
magnesium  carbonate  (Abstr.,  1899,  ii,  372)  from  the  asbestos  mines 
in  the  Val  Lmterna,  Val  Tellina,  Lombirdy,  and  the  new  name 
artinite  is  now  given.  It  occurs  in  peridotite  as  loose  aggregates  of 
snow-white  scales,  which  are  composed  of  minute,  prismatic  crystals. 

26—2 
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The  optical  chai-acters  agree  with  orthorhombic  symmetry.  Analysis 
gave:  MgO,  41-34;  CO2,  22-37;  HA  3490  =  98-61,  corresponding 
with  the  formula  J\IgC03,Mg(OH)2,3H20.  In  composition,  the  mineral 
is  thus  near  to  hydrogiobertite,  which,  however,  is  shown  to  be  a 
mixture  of  at  least  two  minerals.  L.  J.  S. 

Composition  and  Optical  Characters  of  Chalybite  from 
Cornwall.  Arthur  Hutchinson  (Min.  Mag.,  1903,  13,  209 — 216). 
— The  material  examined  consisted  of  crystals  from  Camborne,  whicb, 
when  broken  up,  yielded  perfectly  transpai-ent  cleavage  fragments  of 
a  pale  yellow  colour.  Analysis  gave  the  following  results,  correspond- 
ing with  98-43  per  cent,  of  FeCOg  : 

FeO.  MnO.  CaO.  MgO.  CO2.  Total.  Sp.  gr. 

61-08         1-12         0-10         0-13         38-19         100-62         3-037 

Careful  determinations  were  made  of  the  refractive  indices ;  for 
sodium-light,  (0=1-8724,  £=1-6338.  L.  J.  S. 

Serendibite,  a  New  Boro-silicate  from  Ceylon.  George  T. 
Prior  and  Ananda  K.  Coomakaswamy  {Min.  Mag.,  1903,  13,  224 — 227). 
— A  preliminary  account  of  the  characters  and  occurrence  of  this  new 
mineral  has  already  been  given  (Abstr.,  1902,  ii,  567).  L.  J.  S. 

[Roscoelite  from  Western  Australia.]  Richard  Pearce  {Proc. 
Colorado  Sci.  Soc,  [1902]  (Read  October  2,  1897),  6,  69— 72).— A 
specimen  of  telluride  gold  ore  from  Kalgoorlie  showed  the  presence  of 
a  dark  green  talcose  mineral.  The  portion  of  the  heavy  residue 
insoluble  in  aqua  regia  gave  the  following  results  on  analysis,  indi- 
cating the  presence  of  roscoelite  : 


SiOj. 

Fe203. 

Al^O^. 

CaO. 

MgO. 

v,o,. 

45-25 

1-37 

10-32 

1-49 

1-57 

24-32 

L.  J.  S. 

Action  of  Ammonium  Chloride  on  Silicates.  Frank  W. 
Clarke  and  George  Steiger  {Bull.  U.  S.  Geol.  Survey,  1902,  No.  207, 
1 — 57). — A  connected  account  is  given  of  results  previously  published 
(Abstr.,  1892,  772;  1900,  ii,  24,  219,  414;  1902,  ii,  269).  The 
action  of  ammonium  chloride  at  its  temperature  of  dissociation  on 
thirty-one  mineral  species  is  discussed.  The  influence  of  this  reagent 
on  various  silicates  differs  very  widely,  but  it  appears  to  be  much 
more  powerful  than  has  been  generally  supposed.  The  i-esults  are 
briefly  as  follows  : 

1.  Analcite,  leucite,  natrolite,  and  scolecite,  when  heated  with  dry 
ammonium  chloride  at  350°  in  a  sealed  tube,  yield  alkali  chlorides  and 
an  ammonium  aluminium  silicate,  which  is  stable  at  300°.  The  re- 
action is  one  of  double  decomposition,  the  sodium  or  potassium  of  the 
original  silicate  being  replaced  by  ammonium,  Analcite  and  leucite 
give  the  same  product,  NH^AlSiaOg.  Natrolite  and  scolecite  yield  the 
salt    (NH4)2Al2Si30io.     The   constitution    of    the   latter   compound,   a 
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derivative  of  orthotrisilicic  acid,  HgSijOiQi  and  its  relations   to   other 
trisilicic  acids,  are  considered. 

2.  A  similar  double  decomposition  occurs  to  a  certain  extent  with 
stilbite,  henlandite,  chabazite,  thomsonite,  laumontite,  and  pollucite. 
Part  of  the  monoxide  base  is  removed  and  replaced  by  ammonium 
without  change  of  atomic  ratios.  Cancrinite  is  vigorously  attacked, 
and  partially  transformed  into  a  zeolitic  substance. 

3.  Pectolite,  wollastonite,  apophyllite,  datolite,  ilvaite,  and  calamine 
are  violently  acted  on  and  their  molecules,  apparently,  almost  com- 
pletely broken  down.  The  products  of  the  i-eactions  are  mixtures 
and  no  ammonium  silicates  are  formed. 

4.  Elajolite,  sodalite,  riebeckite,  olivine,  serpentine,  phlogopite, 
prehnite,  orthoclase,  albite,  oligoclase,  segirite,  pyrophyllite,  leuchten- 
bergite,  and  xanthophyllite  are  but  slightly  attacked. 

Id  the  closing  section,  it  is  shown  that  the  ammonium  chloride 
reaction  may  be  applied  to  an  approximate  quantitative  determination 
of  analcite  and  leucite  in  rocks,  thereby  aiding  somewhat  in  the 
estimation  of  their  mineralogical  composition.  L.  J.  S. 

[Western  Australian  Minerals.]  Edward  S.  Simpson  {Bull. 
Geol.  Survey  W.  Austr.,  1902,  No.  6,  1 — 89). — An  account  of  the 
results  obtained,  since  1897,  in  the  laboratory  of  the  Geological  Survey 
of  Western  Australia  includes  numerous  analyses  of  vax'ious  minerals, 
waters,  coals,  rocks,  &c.,  and  assays  of  ores,  some  of  which  have  been 
previously  published  (Abstr.,  1901,  ii,  454  ;   1902,  ii,  509). 

Topaz  (analysis  I)  of  a  sky-blue  colour  occurs  as  large  masses  in 
granite  dykes  a  few  miles  west  of  the  Londonderry  gold-mine  in  the 
Coolgardie  gold-field.  Lepidolite  (II,  by  C.  G.  Gibson),  as  large  sheets 
of  an  amethystine  colour,  is  associated  with  this  topaz.  Spodumene 
(HI,  by  C.  G.  Gibson),  as  large,  prismatic  crystals  of  an  apple-green 
colour,  occurs  in  a  granite  dyke  at  Ravensthorpe  : 

Total, 


less 

SiOj. 

AI0O3. 

FeO. 

MuO. 

CaO. 

K2O.  NajO. 

LijO. 

HoO. 

F.     0  for  F.  Sp.  gr, 

I. 

32  11 

57-08 

0-26 

— 

trace 

—       — 

— 

0-78 

17-86   100-59     3-60 

II. 

51-00 

24-13 

trace 

1-20 

trace 

10-31    2-43 

5-97 

0-22 

7-79     99-77     2-75 

III. 

61-94 

26-48 

1-82 

trace 

0-28 

0-47    1-93 

7-02 

0-29 

—      100-23     3-20 

L.  J.  S. 


T-wo  New  Mineral  Compounds  Analogous  to  Pyrophyllite. 
Josef  Morozewicz  {Tsch.  Min.  Mitth.,  1903,  22,  97— 102).— A  mineral 
of  an  intense  blue  colour,  resembling  sodalite  in  appearance,  occurs  as 
veins  in  quartzite  at  Klutschi,  government  Orenburg.  Under  the 
microscope,  thin  sections  show  an  aggregate  of  finely  granular  quartz 
and  shieds  of  the  strongly  pleochroic  blue  mineral  ;  the  latter  is  not 
of  one  uniform  colour,  but  is  sometimes  yellow.  Analysis  of  the 
material  separated  by  a  heavy  liquid  gave  the  results  under  I.  A 
second  specimen  of  the  rock  treated  in  the  samH  way  gave  the  results 
under  II.  In  both  cases,  the  mineral  is  only  slightly  attacked  by 
acids,  even  by  a  mixture  of  sulphuric  and  hydroHuoric. 
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SiO„.    TiOg.  AI0O3.  FeaOj.FeO.  CaO.  ilgO,   K„0.    NajO.   HoO.    Total.     Sp.  gr. 
I.  59-24    0-23     33-87        1-04        0-67     0-20     0-34      1-39      3-'08     100-06     72-8 
II.  72-27    trace    24-15        0-75         —      0-25     0-56     1-35     1-66     100-99      2-869 

These  analyses  give  the  formulae  2(H,Na)20,3A]203,9Si02  and 
(H,Na)2O,2A]2O3,10SiO2  respectively;  that  is,  alumino-silicic  acids 
with  part  of  the  hydrogen  replaced  by  metals.  The  minerals  are  thus 
1  elated  to,  but  not  identical  with,  pyrophyllite  (H20,A]203,4Si02). 

Other  alumino-silicic  acids  of  a  similar  nature  probably  remain  to 
be  discovered  ;  the  zeolites  appear  to  represent  hydrated  salts  of  these 
acids.  L.  J.  S. 

Pyknochlorite,  a  New  Chlorite,  and  other  Minerals  from  the 
Radauthal,  Harz.  Johannes  Feomme  (Tach.  Min.  Miith.,  1903,  22, 
62 — 73). — Prehnite. — Analysis  I  is  of  colourless  to  pale  yellowish-green 
crystals  from  the  pegmatite  of  the  "  Kohlerloch "  3  TI,  of  compact 
masses  and  crystals  of  the  same  colour  filling  veins  in  gabbro  on  the 
Radauberg : 


SiOj. 

AI3O3. 

FegOj. 

CaO. 

MgO. 

HoO. 

Total. 

Sp.  gr. 

I. 

43-53 

24-18 

0-88 

27-20 

trace 

4-25 

100-04 

2-925 

II. 

44-00 

23-68 

0-90 

26-30 

0-34 

4-58 

99-80 

2-919 

The  kind  of  rock  in  which  the  prehnite  occurs  has  thus  little  or  no 
influence  on  the  amount  of  magnesia  present,  as  might  be  supposed  to 
be  the  case  from  earlier  analyses. 

Titamferous  Garnet. — An  enclosed  block,  doubtless,  originally  of 
limestone,  in  the  gabbro  of  Schmalenberg,  consists  of  rounded  garnets 
of  the  size  of  a  walnut  set  in  a  pale  canary-yellow  ground-mass  re- 
sembling idocrase,  together  with  some  calcite  and  green  augite  and 
wollastonite.  The  garnets  consist  of  a  blackish-brown  nucleus  (analy- 
sis III)  surrounded  by  a  lighter  brown  portion.  The  canary-yellow 
ground-mass  (analysis  IV)  agrees  approximately  with  idocrase  in 
composition. 

Loss 
on  igni- 
SiO„.  TiOa.  AL^Og.  Fe^Os.  FeO.  MnO.  CaO.  MgO.  KoO.NaaO.  tioii.  Total.  Sp.gr. 

III.  37-42  1-29   17-92    5-98    2-64    0-87  34-00  trace         —  —     100-12   3-675 

IV.  39-29     —    11-77   3-11    2-22   trace  33-97  6-85        0-13        2-75    100  09   3-356 

Pyknochlorite. — This  new  chloritic  mineral  forms  the  cementing 
material  of  a  brecciated  vein  of  calcite  and  quartz  in  the  gabbro  of  the 
Schmalenberg ;  it  is  of  a  greyish-green  colour  and  compact  texture. 
The  reaction  with  acids  is  rather  different  in  different  specimens. 
Analysis  gave : 

SiOj.    Al.,03.  Fe.,03.    FeO.    MnO.  CaO.     MgO.    KoO.NanO.    H„0.     Total.  Sp.  gr. 
26-55    16-91     204     25-29     0-46     070     15-88        trace        12-06     99-89     2-831 

In  accordance  with  Tschermak's  theory  of  the  chlorite  group,  this 
analysis  gives  the  same  general  formula,  Sp^At^,  as  for  clinochlore, 
but  the  present  mineral  differs  from  this  in  the  large  amount  of 
ferrous  iron  it  contains  and  also  in  texture. 
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The  decomposition  of  the  gabbro  follows  two  types  :  (1)  ordinary 
weathering  and  oxidation  of  the  rock  with  the  foimation  of  zeolites, 
«tc. ;  (2)  decomposition  in  the  absence  of  free  oxjgtn  (the  oxygen  of 
percolating  water  having  been  retained  by  the  humus  of  the  overlying 
soil),  with  formation  of  chlorites.  Some  other  minerals  from  the 
Radauthal  are  bi'ieUy  described.  L.  J.  S. 


Analysis  of  Garnet-sand  from  Lake  Baikal.  In.  Bagaschoff 
{Bull.  6'oc.  Xat.  Moscou,  1903,  1902,  329— 334).— Sand  from  Olchon 
island,  Lake  Baikal,  consisting  of  fine  grains  of  a  pale  rose-red  colour, 
gave : 

SiOo.         AlaOg.       FcOj.     MnaOj.      FeO.         CaO.        MgO.         Total.       Sp.  gr. 
36-975    17-872    0-611    4-217    37-150    1-567    3-496    101-888     4-148 

These  results  agree  more  closely  with  the  garnet  formula  when  the 
manganese  is  calculated  as  sesquioxide  rather  than  as  monoxide  ;  in 
some  other  garnet  analyses,  the  reverse  is  the  case.  L.  J.  S. 


Rotten  stone  from  South  Wales.  William  Pollard  {Summ. 
Prog.  G'eol.  Survey  United  Kingdom,  for  1901,  1902,  80— 83).— The 
following  analyses  by  Cantrill  are  given  :  I,  black,  fine-grained  lime- 
stone from  the  Tawe  valley ;  II,  inferior  quality  rottenstone ;  and 
III,  best  quality  rottenstone  from  the  same  locality.  The  residues 
(18-75,  85-18,  and  88-65  per  cent,  respectively)  insoluble  in  dilute 
hydrochloric  acid  had  the  composition  given  under  la,  Ila,  and  Illa. 

SiO„.         TiOj.        AI.P3.       FejOj.         CaO.  MgO.         Na20.         K^O. 

L       16-5"0       0  07       1-25        0-50       44-00        0  69        trace        0-32 


II. 

70-87 

0-55 

9  78 

4-61 

1-60 

1-32 

0-56 

2-43 

IIL 

80-82 

0-29 

5-82 

3-79 

1-43 

0-88 

0-30 

1-40 

la. 

8814 

0-39 

6-75 

2-58 

01 2 

0-73 

trace 

1-70 

Ila. 

83-20 

0-64 

10-36 

1-92 

0-23 

0-89 

— 

— • 

Ilia. 

91-17 

033 

601 

0-69 

0-65 
H.,0 

0-70 
Loss  on 

~ 

CC 

).,. 

TaO,. 

FeS^. 

at  105". 

ignition. 

Total. 

L     34-86 

0-36 

0-32 

0-17 

1-31 

100-35 

IL       0- 

27 

1-39 

— 

2-18 

4-62 

100-18 

IIL 

- 

1-36 

— 

1-27 

2-82 

100-18 

Rottenstone  is  thus  the  siliceous  material  left  behind  when  limestone 
is  weathered.  L.  J.  S. 


Weathering  of  Magnesian  Limestone.  William  Pollard 
{Sumin.  Prog.  (Jeol.  Survey  United  Kingdom,  for  1901,  1902,  83 — 86. 
Compare  I'roc,  1901,  17,  201).— Tlie  black  scale  from  the  exterior  of 
the  Museum  of  Practical  Geology  gave,  on  analysis ; 
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Loss  on  ignition 

CaO.    MgO.  (Fe,Al)oO, 

SO.,. 

H2O 

CO.,.   at  105°. 

(H2O  and 
H„0         organic 
105—150".   matter).     Insol. 

Total. 

26-9     9-5         1-4 

20-7 

19-4      1-8 

91           6-5         5-2 

100-5 

The  weathering  of  the  dolomite  exposed  to  the  London  atmosphere 
has  thus  given  rise  to  calcium  and  magnesium  sulphates.  Crystals  of 
gypsum  up  to  3  mm.  in  length  were  observed.  L.  J.  S. 


Physiological    Chemistry. 


Estimation  of  Calorific  Value  by  means  of  Elementary 
Composition.  Ekwin  Voit  {Zeit.  Biol,  1903,  44,  345 — 361). — The 
calorific  value  of  food  materials  can  be  calculated  from  their  oxygen 
capacity  ;  the  numbers  so  obtained  differ  but  little  from  those  which 
are  the  result  of  direct  experiment.  W.   D.  H. 

Calorific  Value  of  Oxygen.  Otto  Krummacher  {Zeit.  Biol., 
1903,  44,  362— 375).— In  continuation  of  E.  Voit's  work  (see  pre- 
ceding abstract),  it  is  shown  that  the  same  method  can  be  applied  not 
only  to  chemical  individuals,  but  also  to  mixtures.  W.  D.  H. 

Influence  of  Alcohol  on  Proteid  Metabolism.  Rudolf 
E,osEMANN  [PJliiger's  Archiv,  1903,  94,  557 — 592.  Compare  Abstr., 
1901,  ii,  668). — A  critical  account  of  the  researches  of  Chauveau, 
Kassowitz,  Offer,  Ott^  and  of  Atwater  and  Benedict,  all  of  which 
have  been  published  since  the  author's  previous  paper.  Most  of  this 
subsequent  work  confirms  the  contention  that  alcohol  is  a  proteid- 
sparing  food.  W.  D.  H. 

Changes  in  the  Muscles  of  Warm-blooded  Animals  by 
Deprivation  of  Oxygen.  Camill  Lhotak  yon  Lhota  {PjUiyers 
Archiv,  1903,  94,  622 — 639). — Want  of  oxygen  rapidly  lowers  the 
excitability  of  the  muscles  of  warm-blooded  animals.  This  accounts 
for  the  loss  of  excitability  observed  in  asphyxia.  Nevertheless,  the 
muscles  will  sometimes  execute  a  certaiu  number  of  contractions  after 
ces.'^ation  of  the  heart.  A  certain  degree  of  restoration  can  be 
brought  about  by  mechanical  means,  but  especially  by  a  fresh  supply 
of  arterial  blood.  The  muscles  of  weakly  animals  are  not  so  markedly 
affected.  W.  D.  H. 

Glycogen  of  the  Foetal  Liver.  Eduard  Pfluger  [P/liigers 
Archiv,  1903,  95,  19 — 22). — Bernard  stated  that  in  the  first  half  of 
fcetal  life  the  liver  contains  no  glycogen,  although  this  substance  is 
present  in   large  quantities  in  otLer  tissues.     The  new   method   now 
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adopted  of  preparing  glycogen  renders  a  reinvestigation  of  this  state- 
ment nece.-^sary.  The  embryos  used  were  those  of  calves,  lambs,  and 
pigs.  The  liver  is  usually  poor  in  glycogen,  but  it  is  never  com- 
pletely free  from  that  substance.  W.  D.  H. 

Identity  of  the  Cholesterol  from  Milk  with  that  from  Bile. 
Angelo  Menozzi  (Atti  R.  Accad.  Lincei,  1903,  [v],  12,  i,  126 — 131). 
— By  studying  the  optical  properties  of  the  cholesterol  obtained  from 
milk  and  from  bile  together  with  the  optical  and  crystallographic  pro- 
perties of  the  formy],  acetyl,  and  benzoyl  derivatives,  the  author  finds 
that  the  two  compounds  are  identical.  T.  H.  P. 

Presence  of  Dextrose  in  the  Cephalorachid  Liquid.  Leon 
Gkimbert  and  V.  Coulaud  {Compt.  rend.,  1903,  136,  391—392).— 
The  reducing  substance  in  human  cephalorachid  liquid,  supposed  by 
some  to  be  dextrose  and  by  others  to  be  catechol,  was  identified  by 
means  of  its  osazone  as  dextrose.  N.  H.  J.  M. 

Action  of  Secretin.  C.  Fleig  {Compt.  rend.,  1903,  136, 
464 — 466). — The  main  facts  described  by  Bayliss  and  Starling  are 
confirmed.  In  support  of  the  suggestion  that  this  substance  acts  on 
the  secretory  nerve-endings  and  not  on  the  secretory  cells  of  the 
pancreas,  the  experiments  of  Camus  and  Gley  ar-e  quoted,  which 
showed  a  certain  degree  of  antagonism  between  atropine  and  small 
doses  of  secretin.  W.  D.  H. 

The  Yellow  Colour  of  the  Skin  in  cases  of  Jaundice  in  which 
the  Urine  is  free  from  Bile-pigment.  F.  H.  Thiele  {Trans.  Path. 
Soc.  London,  1903,  54,  62 — 68). — Many  cases  of  jaundice  are  not 
as-sociated  with  the  presence  of  bile-pigment  in  the  urine.  The  urine 
generally  contains  excess  of  urobilin,  but  this  is  not  proportional  to 
the  depth  of  the  jaundice  ;  the  yellow  colour  of  the  skin,  blood  serum, 
and  tissues  is,  however,  due  to  bilirubin.  Bile-pigment  must  probably 
reach  a  definite  percentage  in  the  blood  before  it  passes  into  the  urine  ; 
it  is  not  probable  that  it  is  converted  into  urobilin  by  the  kidney  in 
the  process  of  excretion.  So-called  "  urobilin  jaundice  "  is  regarded 
as  true  jaundice.  W.  D..H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bacterial  Flora  of  London  Air.  F,  W.  Anduewes  {Trans.  Path. 
Sue.  London,  1903,  54,  -13 — 48). — !n  an  exhau.'-tive  examination  of 
the  bacteria,  yeasts,  moulds,  &c.,  of  London  air,  the  remarkable 
chemical  inertne.ss  of  those  found  is  striking.  No  truly  pathogenic 
organism  was  found  ;  hardly  any  coagulated  milk,  or  formed  acid,  and 
none  formed  pas  in  dextrose-crelatin  cultures.  W.  D.  H. 
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Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
IV.  Decomposition  of  Vegetable  Foods  by  Bacteria.  Josef 
KoNiG,  Alb.  ISpieckermann,  and  A.  Olig  (Zeit.  Nahr.  Genussm.,  1903, 
6,  193—217.  Compare  Abstr.,  1901,  ii,  676;  1902,  ii,  686;  and 
1903,  ii,  169). — The  bacteria  capable  of  fermenting  sugar  belong 
entirely  to  the  type  Bacillus  coli  communis  Escherich.  In  a  10  per 
cent,  dextrose  solution,  they  form  succinic  acid  together  with  small 
quantities  of  formic  acid,  acetic  acid,  acetaldehyde,  and  esters.  In 
14  days,  at  25°,  the  amount  of  alcohol  produced  was  from  1*2  to  2*0 
per  cent,  by  weight.  Some  of  them  decompose  proteids  and  pentosans 
to  a  small  extent.  Sugar  is  converted  by  cocci  into  acid  substances. 
In  the  case  of  cotton-seed  meal,  the  soluble  carbohydrates  prevented 
the  decomposition  of  proteids  by  anaerobic  bacteria,  the  acidity  pro- 
duced during  the  fermentation  stopping  the  growth  of  the  bacteria. 

W.  P.  S. 

Results  obtained  by  the  employment  of  Saccharomyces 
Acclimatised  to  the  Volatile  Toxic  Substances  Present  in 
Beet  Molasses.  Henri  Alltot  (Compt.  rend.,  1903,  136,  510 — 511). 
— The  results  hitherto  obtained  show  that  it  is  possible  to  obtain 
purely  alcoholic  fermentation  in  presence  of  noxious  chemical  and 
bacterial  impurities.  The  method  effects  an  economy  in  calories, 
in  refrigerating  water,  and  in  time.  The  yield  of  alcohol  is  as  good 
as  in  the  case  of  the  old  methods.  N.  H.  J.  M. 

Resistance  of  Staphylococcus  Pyogenes  Aureus  to  Mercury 
Perchloride.  F.  W.  Andrewes  {Trans.  Path.  Sac.  London,  1903,  54, 
74 — 78). — Addition  of  1  part  of  mercuric  chloride  to  1000  of 
culture  broth  does  not  prevent  the  growth  of  this  organism.  This  is 
also  true  for  mercuric  iodide.  The  resistance  of  the  organism  to 
mercuric  salts  is  described  as  specific.  W.  D.  H. 

Behaviour  of  Yeasts  in  Mineral  Solution.  Alexander 
Kossowicz  {Chem.  Centr.,  1903,  i,  475  ;  from  Zeit.  Landw.  Versuchsioes. 
Oesterr.,  6,  27 — 59). — In  mineral  solutions  containing  only  sugar,  yeast 
increases  only  slowly  and  without  visible  evolution  of  carbon  dioxide. 
Fermentation  takes  place,  however,  in  such  solutions  when  com- 
mercial sugar  is  employed,  owing  no  doubt  to  the  impurities  present. 
Potassium  salts,  in  considerable  quantity,  delay  fermentation,  but 
yeast  becomes  accustomed  to  moderately  large  amounts,  whilst  smaller 
amounts  even  promote  fermentation.  Variations  in  the  amount  of 
potassium  present,  such  as  occur  in  practice  may  have  a  decided 
influence  on  the  fermentation.  N.  H.  J.  M. 

Development  of  Yeast  in  Sugar  Solutions  without  Fermenta- 
tion. D.  IwANOWSKi  (Centr.  Bakt.  Par.,  1903,  II,  10,  180—183,  and 
209—214.  Compare  this  vol.,  ii,  319,  and  A.  Brown,  Trans.,  1894,  ^, 
916). — A  further  reply  to  A.  Richter  {loc.  cit.).  Reference  is  made  to 
previous  experiments,  which  showed  that  yeast  can  consume  sugar 
almost  without  alcoholic   fermentation   provided   that,  in  addition  to 
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free  aeration,  the  nutritive  solution   is   suitable  in  composition  and 
contains  only  about  0'5  per  cent,  of  sugar.  N.  H.  J.  M. 

Action  of  Certain  Metallic  Salts  on  the  Growth  of  Micro- 
organisms. David  Nabarro  {Trans.  Path.  Soc.  London,  1903,  54, 
•iS — 61). — The  salts  mainly  used  were  nickel  chloride  and  copper 
sulphate.  A  large  number  of  micro-organisms  were  investigated,  and 
addition  of  these  salts  in  varying  amounts  to  the  cultures  inhibited 
their  growth  in  different  degrees.  W.  D.  H. 

The  Inhibitory  Effect  on  Bacterial  Growth  of  the  Viscid 
Exudation  obtained  from  Tabetic  Joints.  C.  G.  Seligmann 
{Trans.  Path.  Soc.  London,  1903,  54,  68— 74).— It  was  noticed  that 
open  joint  wounds  in  cases  of  tabes  did  not  become  septic,  and  that 
the  viscid  exudation  removed  from  the  joints  did  not  putrefy  after 
removal,  and  when  various  bacteria  were  added  to  it  they  did  not 
grow.  The  substance  to  which  the  viscidity  is  due  contains  no 
phosphorus,  but  is  a  mucoid.  On  dilution,  the  viscid  fluid  loses  much 
of  its  viscidity,  and  then  readily  putrefies.  The  inhibitoi-y  effect  on 
bacterial  growth  is  attributed,  not  to  any  chemical  material  in  the 
exudation,  but  to  its  physical  condition.  Experiments  with  other 
viscid  fluids,  or  culture  media  rendered  viscid,  confirm  this  view. 

W.  D.  H. 

Influence  of  a  Momentary  Increase  in  the  Tension  of  Oxygen 
on  the  Respiration  of  Fruits  containing  Volatile  Esters  during 
the  Period  of  Maturity  in  which  they  emit  Perfume.  C.  Gerber 
{Compt.  rend.  Soc.  Biol,  1903,  55,  267 — 269). — A  sudden  and  momen- 
tary increase  in  the  tension  of  oxygen  reduces  the  respiratory  quotient 
of  odoriferous  fruits.  The  diminution  in  the  fermentation  quotient  is 
due  to  the  oxidation  of  the  alcohols  which  are  normally  produced  and 
which  lead  to  the  high  value  of  the  quotient  CO2/O2  noticed  in  these 
fruits. 

When  the  value  of  the  respiratory  quotient  remains  above  unity, 
notwithstanding  the  increased  tension  of  oxygen,  the  oxidation  of 
alcohol  is  partial,  whilst  there  is  a  greater  production  of  volatile  esters. 
If,  however,  the  value  of  the  quotient  falls  below  unity,  the  alcohol  is 
completely  oxidised,  and  the  aroma  disappears  or,  at  least,  greatly 
diminishes.  N.  H,  J.  M. 

Respiration  of  Odoriferous  Fruits  at  the  Time  of  Complete 
Maturity  when  placed,  in  the  Green  and  Odourless  State,  in 
Air  Enriched  in  Oxygen.  C.  Gerber  {Compt.  rend.  Soc.  Biol.,  1903, 
55,  269 — 271.  Compare  preceding  abstract). — The  effect  of  an  in- 
crease in  the  tension  of  oxygen  on  the  ripe  fruit,  still  green  and  without 
odour,  is  the  reverse  of  that  ob.served  when  the  fruit  has  acquired  its 
perfume.  The  value  of  the  respiratory  quotient  increases  and  has  all 
the  characters  of  a  fermentation  quotient. 

The  prolonged  increase  in  the  tension  of  oxygen  expedites  the 
maturation  of  the  fruits.  N.  H.  J.  M. 
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Anaerobic  Metabolism  of  Higher  Plants  and  its  Relation  to 
Alcoholic  Fermentation.  Julius  Stoklas.\,  Joh.  Jelinek,  and 
EuGEN  ViTEK  {Beitr.  che.;i.  Physiol.  Path.,  1903.  3,  460— 509).— The  re- 
sults of  experiments  with  stex'ilised  sugar-beet  si  owed  that,  in  coQiplete 
absence  of  micro-organisms,  an  alcoholic  fermentation  takes  place. 
The  roots  contain  an  invertase  and  an  enzyme  very  similar  to  zymase. 
Both  enzymes  are  produced  in  absence  of  air. 

The  amount  of  carbon  dioxide  produced  in  anaerobic  transpiration  is 
only  about  50  per  cent,  of  that  produced  normally,  a  portion  of  the 
carbon  being  presumably  utilised  in  the  production  of  new  constitu- 
ents of  the  living  protoplasm,  N.  H.  J.  M. 

Occurrence  of  Salicylic  Acid  in  Fruits.  F.  W.  Traphagen 
and  Edmund  Burke  {J.  Amer.  Chem.  Soc,  1903,  25,  242 — 244). — 
Salicylic  acid  seems  to  be  constantly  present  in  very  small  amount  in 
fresh  fruits.  The  fruit  was  distilled  in  each  case  with  phosphoric 
acid  and  the  distillate  examined  for  salicylic  acid.  A.  McK. 

Enzymes  of  the  Tea  Leaf.  Harold  H.  Manx  {J.  Asiatic  Soc. 
Bengal,  1901,  70,  154 — 166). — The  oxydase  of  tea  leaves  is  most 
active  below  55°  and  is  destroyed  at  about  80° ;  it  is  very  sensitive  to 
acids  and  alkalis.  The  oxydase  occurs  chiefly  in  the  unopened  tip 
leaf  of  the  shoot  and  in  the  stems ;  the  amount  diminishes  as  the  leaf 
gets  older. 

Leaves  grown  under  similar  conditions  yield  the  most  highly 
flavoured  tea  when  the  amount  of  enzyme  is  greatest,  and  the  amount 
of  enzyme  seems  to  be  connected  with  the  proportion  of  phosphoric 
acid  in  the  soil.  The  quantity  of  enzyme  in  leaves  increases  materially 
during  withering. 

The  small  amount  of  starch  present  in  tea  leaves  remains  during 
withering,  but  disappears  during  fermentation.  N.  H.  J.  M. 

Some  of  the  Compounds  present  in  American  Cheddar 
Cheese.  Lucius  L.  van  Slyke  and  Edwin  B.  Hart  {Bull.  Xeio  York 
Agric.  Expt.  Stat.,  No.  219,  1902,  203—216.  Compare  this  vol.,  i. 
215). — All  the  cheeses  examined  contained  pai*anuclein.  Cheese  4i 
months  old  contained  lysatine,  histidine,  and  lysine  ;  after  15  months, 
tetramethylenediamine  and  lysine  were  found. 

Arginine  could  not  be  detected  and  guanidine  was  not  looked  for. 
Winterstein  and  Thony's  results  (Abstr.,  1902,  ii,  687)  indicate  that 
guanidine  probably  occurs  in  Emmenthaler  cheese,  which  also  contains 
pentamethylenediamice,  a  reduction  product  of  lysine  (Etlinger,  Zeit. 
physiul.  Chem.,  1900,  29,  334). 

It  seems  probable  that,  in  the  ripening  of  hard  cheeses,  a  conversion 
of  primary  into  secondary  amino-compouuds  takes  place  and  that  the 
flavour  of  normal  cheese  depends  on  these  changes. 

Cheese  ripened  at  temperatures  above  16 — 18°  contains  considerable 
quantities  of  ammonia. 

The    eases  produced  in  "  gassy  "  cheese  consist  partly  of  hydrogen. 

N.  H.  J.  M. 


ANALYTICAL    CHEMISTRY.  389 


Analytical    Chemistry. 


Improved  Apparatus  for  Accurate  Gas  Analysis.  Wili.iam  H- 
SoDEAU  {J.  Soc.  Cliem.  Ind.,  1903,  22,  187— 191).— The  measuiing 
tube  has  at  the  top  a  cylindrical  bulb  of  26  mm.  internal  diameter, 
joined  to  a  capillary  tube.  Below  the  bulb  is  a  straiirht  stem 
graduated  from  35  c.c.  to  50c.c.  in  0"1  c.c.  divisions.  The  capillary  tube 
is  bent  at  right-angles  and  is  provided  with  a  three-way  stop-cock,  tho 
zero  point  of  the  graduation  being  at  that  side  of  the  stop-cock 
furthest  from  the  measuring  tube.  A  small  U-tube  is  connected  with 
the  branch  of  the  stop-cock  not  in  connection  with  the  measuring 
tube,  and  serves  for  collecting  the  mercury  employed  for  cleaning 
absorbents  out  of  the  capillary  tube.  The  bottom  of  the  measuring 
tube  is  connected  to  a  side  piece  on  the  levelling  tube.  The  latter, 
at  its  lower  end,  is  joined  to  a  T-piece,  one  branch  of  which  is  in 
connection  with  the  mercury  reservoir,  and  the  other  with  a  length  of 
india-rubber  tubing  capable  of  being  compressed  by  means  of  a  screw- 
clip.  This  serves  as  a  fine  adjustment  for  levelling  the  mercury 
after  cutting  ofi  the  reservoir  by  a  stop-cock.  The  measuring  and 
levelling  tubes,  as  well  as  a  "  Kew  principle  "  correction  tube,  are 
enclosed  in  a  water-jacket.  The  pipettes  for  absorbents  are 
horizontal,  cylindrical  bulbs  and  are  joined  to  the  capillary  of  the 
measuring  tube  by  a  piece  of  pressure  tubing,  a  second  thi-ee-way  stop- 
cock being  placed  between  the  joint  and  pipette.  The  other  branch 
of  this  stop-cock  connects  with  a  small  mercury  reservoir.  The  levels 
are  read  by  means  of  a  telescope.  W.  P.  S. 

Report  of  the  Committee  on  Indicators.  Georg  Lungb 
(Zeit.  angeio.  Chem.,  1903,  16,  145 — 148). — The  choice  of  the  com- 
mittee has  fallen  on  phenolphthalein  for  the  titration  of  the  organic 
acids  and  on  methyl-orange  for  the  titration  of  mineral  acids  and 
alkali  hydroxides  or  carbonates.  Methods  for  the  estimation  of  alkali 
silicates,  borates,  and  alurainates  will  be  published  later  on. 

L.  DE  K. 

Volumetric  Estimation  of  Free  and  Combined  Sulphuric 
Acid.  GusTAV  Freuichs  {Arch.  Fharm.,  1903,  241,  159—160).— 
The  method  is  similar  to  that  recently  proposed  for  the  estimation  of 
selenium  (this  vol.,  ii,  327) ;  it  is  based  on  the  fact  that  silver  sul- 
phate is  insoluble  in  alcohol,  whereas  the  nitrate  is  soluble.  The  solu- 
tion, neutralised  if  necessary,  is  mixed  with  excess  of  silver  nitrate  and 
evaporated  to  dryness  ;  the  residue  is  powdered  with  a  few  drops  of 
95  per  cent,  alcohol,  brought  on  to  a  filter,  and  washed  with  alcohol  until 
the  filtrate  gives  at  most  a  very  faint  opalescenoe  with  hydrochloric 
acid.  The  residue  on  the  filter  is  brought  into  a  beaker,  and  mixed 
with  about  10  c.c.  of  dilute   nitric   acid   and    100  c.c.    of  water;  the 


'J90  ABSTRACTS  OF   CHEMICAL   PAPERS. 

whole  is  heated  for  about  5  minutes  until  the  silver  sulphate  has 
-dissolved,  cooled  a  little,  mixed  with  some  iron  alum  solution,  and 
titrated  with  JV/10  potassium  thiocyanate  solution ;  1  c.c.  of  this 
■corresponds  with  0*0040  gram  of  SO3,  or  0*0049  gram  of  H^SO^. 

Sulphur  in  an  organic  compound  can  be  estimated  by  this  method, 
which  also  permits  of  the  estimation  of  sulphur  and  halogens  in  one 
■operation.  The  procedure  is  quite  similar  to  that  adopted  in  the  case 
•of  selenium.  C.  F.  B. 

Gravimetric  Estimation  of  Seleniumi.  Alexander  Gutbiek 
■and  E.  lionN  {Zeit.  anorg.  Chem.,  1903,  34,  448 — 452). — In  aqueous 
solution,  selenic  acid  is  scarcely  attacked  by  hypophosphorous  acid.  In 
neutral  or  acid  solution,  the  reduction  of  selenium  dioxide  by  hypo- 
phosphorous  acids  proceeds  past  the  elementary  stage  and  some 
■hydrogen  selenide  is  formed.  In  slightly  alkaline  solution,  the  reduc- 
tion to  the  element  takes  place  quantitatively,  and  the  separated  selenium 
can  be  collected  and  dried  at  105°.  If  the  selenium  is  originally  in  a 
higher  state  of  oxidation,  it  must  be  reduced  by  boiling  with  hydro- 
chloric acid  until  no  more  chlorine  is  evolved.  J.  McC. 

Detection  and  Estimation  of  Ammonia  in  Waters  by  means 
of  Diaminophenol.  Manget  and  Marion  {Ann.  Chim.  anal.,  1903, 
8,  83). — Diaminophenol  (amidol)  is  recommended  for  the  detection  and 
colorimetric  estimation  of  traces  of  ammonia  in  waters.  It  is  said 
to  be  vastly  superior  to  the  Nessler  reagent,  showing  very  distinctly 
1  part  per  million  or  even  less.  L.  de  K. 

Estimation  of  Citrate  soluble  Phosphoric  Acid.  Eudolf 
WoY  {Chem.  Zeit,  1903,  27,  279— 280).— Fifty  c.c.  of  the  usual 
solution  in  water  containing  2  per  cent,  of  citric  acid  are  mixed  with 
30  c.c.  of  nitric  acid  of  sp.  gr.  1'15,  45  c.c.  of  ammonium  nitrate 
solution  (containing  340  grams  per  litre),  and  heated  to  boiling ; 
100  c.c.  of  a  boiling  6  per  cent,  solution  of  ammonium  molybdate 
are  then  added  and  the  flame  is  removed.  After  15  minutes,  the  clear 
liquid  is  passed  through  a  Gooch  crucible  and  the  precipitate  is  washed 
with  50  c.c.  of  a  "  washing  liquid  "  (50  grams  of  ammonium  nitrate, 
and  40  c.c.  of  nitric  acid  per  litre).  The  precipitate  is  now  dissolved 
in  10  c.c.  of  8  per  cent,  ammonia,  20  c.c.  of  ammonium  nitrate  solu- 
tion, 30  c.c.  of  water,  and  1  c.c.  of  molybdate  solution  are  added,  and 
after  heating  to  boiling  20  c.c.  of  nitric  acid  are  quickly  introduced. 
The  precipitate  is  now  collected  in  the  Gooch  crucible,  first  washed 
with  the  "  washing  liquid,"  and  finally  with  alcohol  and  ether.  After 
removing  this  by  suction,  the  crucible  is  placed  inside  a  nickel  crucible 
and  gradually  ignited  until  the  mass  has  assumed  a  uniform  bluish- 
black  appearance.  The  precipitate  then  contains  3*946  per  cent,  of 
phosphoric  oxide.  L.  de  K. 

Estimation  of  Available  Phosphoric  Acid  in  Manures. 
Walteii  F.  Sutherst  {Analyst,  1903,  28,  66 — 71). — By  extracting 
the  fertiliser  with  successive  fresh  quantities  of  citric  acid  solution, 
■thus  approximately  imitating   the   renewal  of   sap   in    roots,  it  was 
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found  that  practically  the  whole  of  the  phosphoric  acid  was  obtained 
from  basic  slajif  iu  five  extractions  aud  from  coprolite  (mineral 
phosphate)  iu  eight  extractions.  Tliree  grams  of  the  fertiliser  were 
treated  with  300  c.c.  of  1  per  cent,  citric  acid  solution  each  time,  the 
duration  of  the  extractions  being  48  hours.  Other  experiments 
showed  that  potassium  hydrogen  oxalate  and  potassium  hydrogen 
tartrate  had  about  the  same  solvent  action  as  citric  acid,  whilst 
potassium  liydrogen  malate  was  much  weaker  (compare  Abstr., 
1902,  ii,  44).  W.  P.  S. 

Estimation  of  Coal  in  Pyrites.  Frederick  P.  Treadwell  and 
A.  A.  Koch  {Zeit.  angeio.  C/iein.,  1903,  16,  173—175). — Coal  in 
pyrites  may  be  estimated  with  sufficient  accuracy  by  simply  taking 
the  loss  on  ignition  and  allowing  for  moisture  and  sulphur  and  also 
for  the  oxygen  absorbed  by  the  iron  during  the  heating. 

Tlie  amount  of  carbon  may  be  approximately  obtained  by  multiply- 
ing the  percentage  of  coal  thus  found  by  089.  L.  de  K. 

Estimation  of  Carbon  Dioxide  in  the  Carbonates  of  the 
Alkali  and  Alkaline  Earth  Metals  by  means  of  the  Alkali- 
meter.  tS.  FoKiN  (J.  liuss.  Phys.  Chem.  6'oc.,  1903,  35,  76—78). — 
In  estimating  the  carbon  dioxide  in  salts  of  the  alkali  and  alkaline 
earth  metals  or  in  minerals  by  treatment  with  an  acid  in  an  alkali- 
meter,  the  loss  of  weight  of  which  is  measured,  the  author  finds  that 
better  results  ai'e  obtained  if  phosphoric  acid  is  used  instead  of 
hydrochloric  or  nitric  acid.  He  recommends  Rohrbeck's  apparatus, 
about  1  gram  of  the  substance  being  treated  with  12  c.c.  of  a  mixture 
of  equal  volumes  of  water  and  phosphoric  acid.  The  evolution  of 
the  carbon  dioxide  is  completed  by  boiling  the  solution,  and  both 
during  and  after  the  reaction  dry  air  is  kept  passing  through  the 
apparatus.  T.  H.  P. 

Influence  of  the  Nature  of  the  Cathode  on  the  Quantitative 
Electrolytic  Separation  of  Metals.  Auguste  Hollard  {Bull.  Soc. 
chiin.,  1903,  [iii],  29,  217 — -221). — Advantage  is  taken  of  the  relation- 
ship established  by  Caspari  (Abstr.,  1900,  ii,  7)  between  the  polarisa- 
tion tension  of  hydrogen  and  the  nature  of  the  cell  cathode  to 
separate,  even  in  acid  solutions,  metals  having  but  slightly  different 
electric  tensions. 

The  cell  is  arranged  so  that  both  the  cathode  and  the  metal  eventu- 
ally deposited  on  thi.s,  lower  the  polarisation  tension  of  hydrogen, 
thus,  for  the  separation  of  cadmium  and  zinc,  cathodes  of  cadmium  or 
tin  are  employed.  A  number  of  results,  illustrating  the  accuracy  with 
which  cadmium  may  be  thus  separated  from  zinc,  are  tabulated  in  the 
original.  T.  A.  H. 

Application  of  Hydrofluoric  Acid  in  Iron  Works  Laboratories. 
RuuoLF  Fried  [Zeit.  unyew.  Cli^m.,  1903,  16,  17(J — 181). — The  addition 
of  a  little  hydrofiuoric  acid  is  recommended  when  dissolving  samples  of 
iron  in  nitric  acid  for  the  purpo.sc  of  analysis.  The  amount  of  acid  to  be 
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added  depends  on  the  probable  amount  of  silicon  present ;  for  instance, 
1  c.c.  is  sufficient  for  1  gram  of  ferro-silicon. 

Although  the  beakers  become  somewhat  unsightly,  they  are  scarcely 
acted  on  by  this  treatment,  and  may  be  used  repeatedly. 

L.  DE  K. 

Rivot's  Quantitative  Estimation  of  Iron  in  Presence  of 
Zirconium.  Karl  Daniel  and  Hans  Leberle  {Zeit.  anorg.  Chern., 
1903,  34,  393 — 402). — According  to  Rivot,  iron  may  be  quantitatively 
estimated  in  a  mixture  of  ferric  oxide  with  the  oxides  of  zirconium, 
beryllium,  chromium,  tin,  or  silicon  by  reduction  in  a  current  of 
hydrogen,  but  the  accuracy  depends  on  the  proportions  of  the  oxides 
present. 

Various  mixtures  of  the  oxides  of  iron  and  zirconium  have  been 
examined.  The  reduction  to  metallic  iron  is  in  no  case  complete,  and 
as  the  proportion  of  zirconium  oxide  increases,  the  amount  of  ferric 
oxide  which  remains  unreduced  also  increases.  In  all  cases,  the 
reduced  product  was  pyrophoric,  and  this  necessitated  its  being  trans- 
ferred to  a  weighing  bottle  from  the  ignition  tube  without  coming  into 
contact  with  the  air. 

Gutbier  and  Hliller's  results  (Abstr.,  1902,  ii,  701)  with  ferric  and 
aluminium  oxides  have  not  been  confirmed.  In  this  case,  the  authors 
find  the  same  discrepancy  as  with  zirconium  oxide,  and  they  cannot  ex- 
plain Gutbier  and  Hiiller's  results  by  the  supposition  of  a  compensation 
of  two  errors  acting  in  the  opposite  sense. 

The  authors  discuss  the  principle  of  Rivot's  process  with  reference 
to  its  use  as  an  analytical  method.  J.  McC. 

Elimination  and  Estimation  of  Manganese  in  Certain  Pro- 
ducts. ]\[.  Emm.  Pozzi-Escot  {Ann.  Chim.  anal.,  1903,  8,  88). — 
Manganese  may  be  eliminated  from  technical  products,  for  instance, 
aromatic  acids,  by  cautious  addition  of  hydrogen  peroxide.  Ammonium 
persulphate  has  also  proved  very  useful.  L.  DE  K. 

The  Causse  Tests  for  Water  Pollution.  Samuel  Rideal  {J. 
Sanitary  Inst.,  1902,  23,  505 — 507). — Causse's  test  for  polluted  water 
— cry.stal-violet  (hexamethyltriaminotriphenylcarbinol)  bleached  by 
sulphurous  acid — was  found  to  be  quite  untrustworthy  (compare  Abstr., 
1901,  ii,  581).  The  author  considei-s  the  restoration  of  colour,  in  the 
case  of  pure  water,  to  be  due  to  the  removal  of  free  sulphuious  acid, 
either  by  oxidation  or  neutralisation,  and  to  be  no  indication  of  the 
purity  of  a  water.  On  this  account,  further  examination  of  Causse's 
method  for  estimating  organic  nitrogen  (compare  Abstr.,  1902,  ii, 
584)  was  not  considered  to  be  necessary.  W.  P.  S. 

Estimation  and  Separation  of  Cyanates,  Cyanides,  Thio- 
cyanates,  and  Sulphides.  J.  Milbaueii  {Zeit.  anal.  Chem.,  1903, 
42,  77 — 95). — A  Wurtz  flask  is  fitted  with  a  stop-cock  funnel,  the 
stem  of  which  reaches  the  bottom  of  the  flask ;  the  side-tube  is 
connected  with  a  vertically-placed,  bulbed  Allihn  condenser,  the  lower 
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end  of  which  dips  into  strong  potassium  hydroxide  solution.  The 
flask  is  charged  with  a  sohition  of  potassium  hydrogen  sulphate  and 
cadmium  sulphate,  which  is  boiled  until  the  air  is  expelled  from  the 
apparatus.  Tlie  mixed  solution  to  be  analysed  is  then  added  through 
the  tuunel  at  such  a  rate  that  the  evolved  gases  are  completely 
absorbed  by  the  alkali.  The  sulphide  pi'esent  is  converted  iuto 
cadmium  sulphide,  the  cyanide  evolves  hydrogen  cyanide,  the  cyanate 
is  hydrolysed  to  ammonium  sulphate  and  carbon  dioxide,  the  thio- 
cyanate  is  left  unchanged.  After  boiling  for  half  an  hour,  these 
reactions  are  complete.  The  cadmium  sulphide  is  collected  on  a 
Gooch  tilter,  the  filtrate  being  received  in  a  second  Wurtz  flask. 
Addition  of  a  little  ether  assists  the  filtration.  The  condenser  is 
rinsed  out  and  the  cyanide  in  the  distillate  is  titrated  by  Liebig's 
method  after  adding  a  drop  of  potassium  iodide.  The  second  Wurtz 
flask  is  now  connected  with  the  condenser.  Alkali  is  run  in  through 
the  funnel  and  the  ammonia  is  distilled  over  iuto  J^/IO  sulphuric  acid. 
Finally,  the  thiocyanate  is  titrated  by  either  Yolhard's  or  Henriques' 
method.  The  results  are  excellent.  A  control  may  be  obtained  by 
estimating  the  total  nitrogen  of  the  mixed  substances  by  Kjeldahl's 
process  ;  this  method  becoming  practicable  after  adding  formaldehyde, 
to  convert  the  cyanide  into  hydroxyacetonitrile.  M.  J.  S. 

Detection  of  Methyl  Alcohol  in  Absinths.  Sangle-Ferriere 
and  L.  CuNiASSE  {A7in.  Chim.  anal.,  1903,  8,  82 — 83).  —  Fifty  c.c.  of 
the  distilled  sample  are  mixed  with  1  c.c.  of  sulphuric  acid,  and  5  c.c. 
of  a  saturated  solution  of  potassium  permanganate  are  then  added. 
If,  after  a  few  minutes,  the  permanganate  colour  persists,  this  should 
be  destroyed  by  adding  a  drop  or  two  of  tannin  solution. 

The  liquid  is  then  rendered  faintly  alkaline  with  sodium  carbonate 
and  filtered.  To  the  filtrate  are  then  added  2  c.c.  of  a  solution  of 
phloroglucinol  (1  :  1000)  and  1  c.c.  of  strong  aqueous  potassium  hydr- 
oxide, which  will  give  a  dark  red  colour  if  methyl  alcohol  is  present. 

The  alkaline  filtrate  may  also  be  acidified  with  dilute  sulphuric 
acid,  a  few  centigrams  of  gallic  acid  then  added,  and  when  dissolved, 
strong  sulphuric  acid  poured  down  the  sides.  A  blue  I'ing  indicates 
methyl  alcohol.  The  two  reactions  depend  on  the  formation  of 
formaldehyde  in  the  oxidation  of  methyl  alcohol.  L.  de  K. 

Degree  of  Acidity  and  other  Analytical  Data  of  various 
Wheaten  Flours.  Arxaldo  Fachinatu  {Gazzetta,  1902,  32,  ii, 
543 — 555). — The  author  has  made  a  number  of  aualytical  determina- 
tions of  wheaten  flours  of  widely  varying  qualities  in  order  to  obtain 
data  for  the  evaluation  of  such  flours.  The  amount  of  moisture 
present  does  not  vary  much  in  different  flours,  and  can  only  be  used 
as  a  relative  criterion.  Of  more  value  is  a  knowledge  of  the  propor- 
tion of  the  flour  soluble  in  water ;  and  in  the  samples  examined  this 
proportion  increases  from  352  to  14*4  per  cent,  as  the  quality  of  the 
flour  becomes  lower.  The  most  certain  criterion,  however,  is  the 
degree  of  acidity  of  the  aqueous  extract,  or  better,  of  the  alcoholic 
(85°  strength)    extract  of    the    flour  ;    alcohol    of    this    concentration 
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• 
prevents  the  gi-owth  of  micro-organisms,  which  sometimes  cause  a 
considerable  increase  in  the  acidity  of  the  aqueous  extract.  In  the 
alcoholic  extract,  the  acidity,  expressed  in  mg.  of  potassium  hydr- 
oxide per  100  grams  of  dour,  varies  regularly  from  28  to  476  when 
phenolphthalein  is  used  as  indicator,  and  from  21  to  364  when  litmus 
is  employed.  The  determination  is  rapid  and  simple  and  gives  moi'e 
trustworthy  results  than  those  obtained  from  a  determination  of  the 
ash  of  the  flour.  T.  H.  P. 

Separation  of  Unsaturated  Patty  Acids.  K.  Farnsteiner 
(Zeit.  Aakr.  Genussm.,  1903,  6,  161 — 166). — Mainly  controversial. 
The  author  maintains  the  accuracy  of  his  method  (compare  Abstr., 
1900,  ii,  767)  and  gives  the  results  of  further  estimations  of  the 
solubility  of  barium  oleate  in  mixtures  of  alcohol  and  benzene. 
Estimations  of  oleic  acid  in  various  oils  are  also  given.  W.  P.  S. 

Estimation  of  /3-Hydroxybutyric  Acid  in  Urine.  Ernst 
Darmstaedter  {Zeit.  ])hijsiol.  Chem.,  1903,  37,  355 — 362). — The  trans- 
formation of  ;8-hydroxy butyric  acid  into  crotonic  acid  is  quantitative 
when  the  hydroxy-acid  is  distilled  with  50  per  cent,  sulphuric  acid  for 
several  hours  under  such  conditions  that  the  concentration  of  the 
sulphuric  acid  is  kept  practically  constant. 

The  method  recommended  is  as  follows:  100  c.c.  of  urine  are 
rendered  faintly  alkaline  with  sodium  carbonate  and  evaporated 
pi-actically  to  dryness.  The  residue  is  mixed  with  150 — 200  c.c.  of 
50 — 55  per  cent,  sulphuric  acid  in  a  litre  flask  fitted  with  a  condenser 
and  dropping  funnel.  The  liquid  is  first  heated  gently  to  avoid 
frothing  and  then  rapidly  distilled,  water  being  run  in  from  the 
dropping  funnel  in  order  to  keep  the  volume  constant.  The  distillate, 
which  should  measure  300 — 350  c.c,  is  extracted  with  ether,  the  ether 
distilled,  and  the  residue  heated  on  the  sand-bath  at  160°  in  order  to 
remove  fatty  acids,  then  dissolved  in  50  c.c.  of  water,  filtered,  and 
the  clear  solution  titrated  with  j.V/10  sodium  hydroxide,  using  phenol- 
phthalein as  indicator.  100  c.c.  of  NjlQ  alkali  are  equivalent  to 
0*86  gram  of  crotonic  or  1*0406  grams  of  hydroxybutyric  acid. 

J.  J.  S. 

Detection  of  Salicylic  Acid  in  Poods  by  the  Perric  Chloride 
Test.  Henri  Taffe  {Ann.  Chim.  anal.,  1903,  8,  84). — Light  petrol- 
eum of  sp.  gr.  less  than  0*70  is  now  lecommended  for  the  extraction 
of  acid  solutions  containing  salicylic  acid  instead  of  the  author's 
previous  mixture  of  light  petroleum  and  ether.  No  substances  which 
interfere  will  then  pass  into  solution.  L.  de  K. 

Detection  of  Heated  Milk.  Franz  Utz  {llilch.  ZeiL,  1903,  32, 
129 — 131). — Schardiuger's  reaction  (compare  Abstr.,  1903,  ii,  190) 
was  found  to  be  untrustworthy,  because  even  unheated  milk,  unless 
perfectly  fresh,  does  not  decolorise  the  methylene-blue  solution.  After 
rendering  the  milk  feebly  alkaline  with  milk  of  lime,  it  decolorises  the 
methylene-blue,    but    boiled   milk,   when  made   alkaline,    behaves  in 


ANALYTICAL  CHRMISTRY.  395 

exactly  the  same  manner  as  nnhcated  milk.     The  reaction  in  this  case 
is  probably  due  to  the  reducing  powers  of  the  sugars  piesent, 

W.  P.  S. 

Detection  of  Fatty  Oils  by  Micro-chemical  Saponification. 
C.  HAKTNYKir  and  \V.  Uiilmann  {Arch.  Pliarm.,  1903,241,  111—115. 
Compare  this  vol.,  ii,  36). — Water  is  saturated  with  potassium 
hydroxide  in  the  cold,  and  the  solution  mixed  with  an  equal  volume 
of  20  per  cent,  ammonia ;  three  other  solutions  are  prepared  from  this 
by  diluting  it  respectively  with  one,  two,  and  three  times  its  volume 
of  water.  A  drop  of  each  of  the  four  solutions  is  placed  on  an  object 
glass,  and  a  little  of  the  oil  is  stirred  into  each  drop  with  the  point  of 
a  needle ;  the  oil  breaks  up  into  tiny  drops  of  different  size.  The 
mixtures  are  then  covered  with  cover-glasses  and  examined,  both  in 
ordinary  and  in  polarised  light,  at  intervals  during  3  days  ;  generally, 
after  1  and  4J;  hours  and  1  and  3  days.  The  potassium  salt  of  the  fatty 
acid  separates  either  in  definite  crystals  of  varying  configuration  or 
in  spherites,  that  is,  spherical  aggregates  of  tiny  crystals  which 
exhibit  a  dark  cross  in  polarised  light.  The  appearances  obtained  are 
described  in  the  case  of  olive,  almond,  peach-kernel,  arachis,  linseed, 
poppy,  and  castor  oils.  C.  F.  B. 

Analysis  of  Aniline  Oil  by  the  Volumetric  Method.  W.  G. 
ScHAPOsciiN'iKOFF  and  Sachxowsky  (/.  Russ.  Phys.  Chem.  Soc,  1903, 
35,  72 — 75). — The  author  gives  an  improved  method  of  carrying  out 
Reinhardt's  process  for  estimating?  the  aniline  and  toluidine  in  aniline 
oil,  which  depends  on  the  biomination  of  these  two  amines  by  potass- 
ium bromate  in  hydrobromic  acid  solution;  the  reactions  are  as 
follows  :  NH.,Ph,HBr  +  2HBr  4-  KB1O3  =  C^H.Brg-NH,  +  KBr  +  3H,0, 
and  3(J,';  H,Me-  NHg.HBr  +  3  EBr  4  KBrOg  =  3C6H,MeBr2-NH2  + 

KBr4-6H20.  The  potassium  V)romate  used  is  the  reciystallised  com- 
mercial product  of  which  an  8  per  cent,  solution  is  prepared,  the 
strength  being  determined  by  mixing  25  c.c.  with  5  grams  of  potassium 
iodide  and  3  c.c.  of  25  per  cent,  hydrobromic  acid  solution,  and  esti- 
mating, by  titration  with  standai'd  thiosulphate,  the  iodine  set  free 
according  to  the  equation  :  KBi  O3  -f  6 II  Br  4-  6KI  =  Sla  4-  7 KBr  4-  3H2O. 
One  gram  of  iodine  corresponds  with  0'22083  gram  of  potassium  brom- 
ate, that  is,  with  0'12231  gram  of  aniline,  or  0-14061  gram  of  toluidine. 
About  1  gram  of  the  aniline  oil  is  dissolved  in  abotit  60  grams  of  25 
per  cent,  hydrobromic  acid  solution,  and  the  bromate  solution  run  in 
until  the  clear  liquid  above  the  bromide  precipitate  assumes  a  yellow 
coloration.  Then,  if  a  is  the  weight  of  oil  taken,  n  the  number  of  c.c. 
of  bromate  solution  employed,  ta  and  tt  the  amounts  of  aniline  and 
toluidine  respectively  corresponding  with  1  c.c.  of  the  bromate  solution, 
the  percentage  of  aniline  in  the  oil  is  given  by  :  100ta{ntt  -a^luih  -  fa), 
and  that  of  the  toluidine  by  H)Oit{a-nta)la(tt  -ta).  T.  H.  P. 

Evaluation  of  Ethyl-a-and/3-naphthylamines.  WilhelmVaubel 
{Chem.  Zeit.,  1903,27,  278  — 279).  — Conmieicml  etliyl-o-n:iphtliylaniine 
has  a  sp.  gr.  1073,  whilst  the  /j-coui pound  iias  a  sp.  gr.  10ti2  at  IS''. 
The  former  boils  over  a  range  of  temperature  from  292°  to  323'^,  the 
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major  part  distilling  at  310 — 323°  under  745  mm.  pressure;  ethyl- 
jSnaphthylamine  boils  between  322° and  336°,  50  percent,  distilling  at 
the  latter  temperature.  On  attempting  to  estimate  the  amount  of 
bromine  absorbed  when  a  solution  of  the  a-base  in  acetic  acid,  to  which 
sulphuric  acid  and  potassium  bromide  have  been  added,  is  titrated 
with  aqueous  potassium  bromate,  it  was  found  that  3  mols.  of  bromine 
disappeared  for  each  2  mols.  of  the  base,  but  that  of  this  2  mols.  were 
used  in  oxidising  the  amine,  and  only  1  mol.  effected  substitution.  With 
ethyl-^-naphthylamine,  on  the  other  hand,  4  mols.  of  bromine  dis- 
appeared for  2  mols.  of  the  base,  of  which  3  mols.  act  as  a  substituting, 
and  1  mol.  as  an  oxidising,  agent.  The  addition  of  sulphuric  acid  to 
the  a-derivative  produces  a  precipitate,  but  not  with  the  /5-derivative  ; 
in  the  action  of  bromine  on  the  a-derivative,  an  immediate  purple-red 
coloration  is  developed  ;  with  the  /3-derivative,  on  the  other  hand,  a 
green  coloration  is  obtained.  K.  J.  P.  0. 

The  Volumetric  Estimation  of  Alkaloids.  Carl  Kippenberger 
[Zeit.  anal.  Ghem.,  1903,  42,  101 — 108). — The  author's  experiments 
show  that  the  results  obtained  by  Gordin's  method,  whether  using 
Wagner's  or  Mayer's  reagent  (Abstr.,  1900,  ii,  119),  are  so  profoundly 
iafluenced  by  the  proportion  of  free  acid,  as  well  as  by  that  of  the 
potassium  iodide  in  the  solution,  that  they  ai^e  useless  for  quantitative 
purposes,  being  not  only  far  too  high,  but  extremely  irregular. 
Gordin's  suggestion  that  the  acid  should  be  standardised  by  a  known 
quantity  of  morphine  is  also  found  to  be  unserviceable,  since  equiva- 
lent quantities  of  morphine  and  strychnine  titrated  under  identical 
conditions  gave  widely  different  results.  It  is  further  objected  that 
many  of  the  impm-ities  which  would  inevitably  be  present  in  alkaloids 
obtained  in  the  course  of  pharmaceutical  or  toxicological  investiga- 
gations  would  combine  with  some  of  the  acid  present  and  therefore  be 
calculated  as  alkaloid.  M.  J.  S. 

Estimation  of  Quinine  in  Mixtures  of  Cinchona  Alkaloids, 
in  Cinchona  Bark,  and  in  Galenical  Preparations  obtained 
from  these.  Waldemar  Hille  {Arch.  Pharm.,  1903,  241,  54 — 110). 
— The  various  methods  of  separating  the  alkaloids  of  cinchona  bark 
and  estimating  the  quinine  have  been  examined.  For  details,  the 
original  paper  must  be  consulted. 

Treatment  with  Ether. — This  does  not  permit  of  an  accurate  estima- 
tion of  the  quinine,  for  the  accompanying  alkaloids  also  go  into  solu- 
tion to  an  appreciable  extent.  In  order  to  dissolve  1  part  of  the 
respective  alkaloids  at  the  ordinary  temperature,  the  following  number 
of  parts  are  required  of  (1)  absolute  ether,  sp.  gr.  0"718  at  17°;  (2) 
ether  containing  4  percent,  of  alcohol,  sp.  gr.  0"726  at  15°;  (3)  ether 
saturated  with  water  : 

Absolute  Alcoholic  Aqueous 

ether.  ether.  ether. 

Quinine   465  10                      19-8 

Quinidine    57-8  40                      69  4 

(Jinchouine 656  743  741 

Cinchonidine  354  68  222 
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The  alkaloids  dissolve  but  slowly  in  ether  at  the  ordinary  tempera- 
ture. Solutions  made  at  a  higher  temperature  easily  remain  super- 
satui-ated.  In  all  cases,  the  alkaloids  are  much  more  soluble  in  ether 
just  after  they  have  been  precipitated  from  solutions  of  their  salts  by 
means  of  an  alkali.  Under  these  circumstances,  an  extremely  concen- 
trated solution  of  quinine  in  alcoh<ilic  ether  can  be  obtained,  but  the 
ether  cannot  be  evaporated  from  this  solution  at  a  temperature  as  high 
as  60 — 80°.  Although  this  method  is  useless  for  the  estimation  of 
quinine,  it  may  be  used  to  obtain  from  a  given  mixture  of  alkaloids  a 
mixture  richer  in  quinine  (see  next  paragraph). 

Ilerapathite  Method  of  de  Vrij. —  This  is  one  of  the  best  methods. 
The  correction  for  the  solubility  of  the  quinine  herapathite  (iodo- 
sulphate)  in  the  mother  liquor  is  0T57  gram  in  100,  rather  than 
0"125.  In  two  test  experiments,  the  amount  of  quinine  obtained  was 
lOO'l  and  101  "5  percent,  of  that  taken.  The  result  is  inaccurate  if 
the  percentage  of  quinine  in  the  mixture  of  alkaloids  is  less  than  30, 
or  perhaps  40.  In  this  case,  the  mixture  of  alkaloids,  after  precipita- 
tion with  sodium  hydroxide,  should  be  shaken  with  15  c.c.  of  ether 
for  a  short  time  only,  a  few  drops  of  ether  added  to  expedite  the 
separation  of  the  layers,  and  the  ethereal  layer  brought  rapidly  into  a 
small  tlask ;  it  is  then  shaken  vigorously,  when  most  of  the  alkaloids 
accompanying  the  quinine  separate  and  can  be  filtered  off,  the  filter 
being  washed  with  ether.  The  alkaline  solution  is  shaken  four  times 
more  with  10  c.c.  of  ether.  The  ether  is  evaporated,  and  the  residue, 
which  contains  all  the  quinine  with  comparatively  little  of  the  other 
alkaloids,  can  be  treated  by  the  herapathite  method. 

Oxalate  Method  of  Shhnoyama. — This  is  a  good  method,  and  in 
throe  test  experiments  the  amount  of  quinine  obtained  was  lOO'T, 
101"4,  and  100"95  per  cent,  of  that  taken. 

Polarisation  Method. — This  gives  good  results  if  the  quinine  is 
mixed  with  only  one  other  alkaloid,  the  identity  of  which  is  known. 
If  two  other  alkaloids  are  present,  and  still  more  with  three,  the  error 
of  the  experiment  is  increased  so  largely  in  the  calculation  of  the 
result  that  the  latter  may  be  quite  erroneous. 

Carles  Method. — Although  quinine  sulphate  is  practically  insoluble 
in  aqueous  ammonium  sulphate,  a  correction  should  be  applied  for  the 
amount  that  dis.solves  in  the  water  used  for  washing  ;  this  was  found 
to  be  00078  gram  in  20  c.c.  In  a  test  experiment,  the  amount  of 
quinine  found  was  101"9  of  that  taken. 

Tartrate  Method.— This  method,  as  modified  by  J.  H.  Schmidt,  is  a 
good  one. 

J'recipitation  with  Potassium  Iodide. — The  amounts  of  water  required 
to  dissolve  1  part  of  the  alkaloid  hydriodides  at  18 — 20°  are  respectively 
121,  1256,  97,  and  75-8,  taking  the  alkaloids  in  the  same  order  as  on 
p.  396.  It  is  not  possible  to  separate  the  alkaloids  by  this  method, 
but  use  may  be  made  of  it  to  find  whether  a  mixture  of  alkaloids 
contains  more  than  10  percent,  of  quinidine  ;  0"5  gram  of  the  mixture 
is  dissolved  in  water  containing  some  acid,  the  solution  is  neutralised, 
diluted  to  G5  c.c,  and  treated  with  0"3  gram  of  [)otassium  iodide;  a 
white  precipitate  is  obtained  only  when  more  than  10  per  cent,  of 
quinidine  was  present  in  the  mixture. 
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rrecipilation  of  the  Xitroprussides. — To  dissolve  1  part  of  the 
Ditroprussides,  2757,  231,  211,  and  482  parts  of  water  at  18—20°  are 
required,  but  a  dilution  of  over  1  :  700  is  necessary  in  order  to  prevent 
any  precipitation  of  the  alkaloids  other  than  quinine  when  all  three  are 
present  together,  so  that  a  convenient  method  of  separation  by  means 
of  these  salts  is  out  of  the  question. 

Chromaie  Method. — To  dissolve  1  part  of  the  respective  chromates, 
2337,  230,  974,  and  272  parts  of  water  at  18—20°  are  necessary.  The 
solution  in  which  precipitation  is  effected  should  amount  to  200 
grams,  and  then  a  correct  result  will  be  obtained  even  if  02  gram 
of  cinchonine  is  present,  an  amount  never  likely  to  be  exceeded  if 
1  gram  of  the  mixture  of  alkaloids  is  taken  for  analysis.  The 
correction  for  solubility  of  the  quinine  salt  should  be  0-020  gram  per 
100  c.c.  of  mother  liquor  2)his  wash-water.  In  a  test  experiment,  the 
amount  of  quinine  obtained  was  99  5  per  cent,  of  that  taken. 

Precipitation  of  the  Benzenethiosulphonates  (Abstr.,  1901,  i,  338). — 
To  dissolve  1  part  of  the  respective  salts,  5211,  654,  282,  and  296  parts 
of  water  at  18 — 20°  are  necessary.  The  precipitates  cannot  be  filtered 
quantitatively,  however,  and  attempts  to  precipitate  with  excess  of 
sodium  thiosulphate  and  estimate  the  excess  by  titration  with  iodine 
gave  unsatisfactory  results. 

Treatment  tvith  Ether  saturated  with  the  other  Alkaloids. — This  is 
a  new  method.  In  a  room  of  constant  temperature,  quinidine, 
cinchonine,  and  cinchonidine  are  allowed  to  remain  with  ether  and 
alcohol  in  the  proportions  244  :  0"14  : 1'45  :  96  :  4  by  weight  during 
1  to  2  days,  the  mixture  being  shaken  frequently;  the  liquid  is  then 
withdrawn  as  required  without  filtration.  The  amount  of  alkaloids  it 
contains  varies  considerably  with  the  temperature ;  a  table  is  given 
of  the  amount  present  in  25  c.c.  of  the  saturated  ether  for  evei-y  half 
degree  between  8°  and  20° ;  this  amount  is  also  given  by  the  value 
of  the  expression  0-3857  +  0-00975(<  -  14)  +  0-0000625(<  - 14)2.  in  an 
estimation,  0-5  gram  of  the  mixture  of  alkaloids  under  examination  is 
allowed  to  remain  for  an  hour  with  50  c.c.  of  the  saturated  ether  in  the 
room  at  constant  temperature  in  a  stoppered  cylinder  which  is  shaken 
frequently;  the  temperature  is  noted,  and  25  c.c.  are  transferred  with  a 
pipette  to  a  tared  beaker  and  evaporated,  and  the  residue  is  dried  at 
125 — 135°  and  weighed;  its  weight,  less  that  of  the  alkaloids  contained 
in  25  c.c.  of  the  saturated  ether  at  the  temperature  noted,  gives  the  weight 
of  quinine  in  the  mixture.  The  method  gives  good  results,  the  error 
only  becoming  appreciable  when  very  little  cinchonine  and  cinchoni- 
dine are  present;  moreover,  it  is  the  only  method  that  gives  good 
results  when  the  amount  of  quinine  is  less  than  20 — 30  per  cent,  of  the 
total  alkaloids.  In  8  test  experiments,  the  quantity  of  quinine  found 
was  99-85,  99-3,  99-2,  100-9,  100-9,  100-3,  100-4,  and  102-3  of  that 
taken. 

The  herapathite,  oxalate,  and  tartrate  methods  are  probably  the 
most  accurate,  but  for  approximate  estimations  the  sul[)hate  method  is 
in  general  perhaps  the  most  suitable.  When  the  quinine  amounts 
to  less  than  20  per  cent,  of  the  total  alkaloids,  however,  the  method 
with  saturated  ether  is  most  convenient,  and  perhaps  is  so  in  all 
cases. 
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Analyses  are  given  of  a  number  of  samples  of  cinchona  bark ;  the 
percentage  of  quinine  varied  from  213  to  0"I39,  that  of  the  total 
alkaloids  from  55  to  3'0.  Details  are  given  for  the  estimation  of 
quinine  in  extracts  and  tinctures  as  well  as  in  barks.  C.  F.  B. 

A  Proteid  Reaction  involving  the  use  of  Chromate. 
William  J.  Gies  {Proc.  Amer.  Physiol.  Soc,  1902,  xv — xvi  ;  Amer.  J. 
I'hysiol.,  8). — Solutions  of  chromates  of  uni-  and  bi-valent  cathions 
cause  no  precipitation  in  neutral  or  alkaline  proteid  fluids,  but  on  the 
addition  of  small  amounts  of  acids,  especially  strongly  dissociable  ones, 
tlocculent  precipitation  of  proteid-chromabe  occurs  in  every  case  ;  this 
is  very  striking  with  gelatin,  also  with  proteoses  (here  the  precipitate 
dissolves  on  warming  and  reappears  on  cooling).  Dichromates  with- 
out acid  are  as  inert  as  chromates.  Hydroxyl  ions  prevent  the  reaction 
in  all  cases.  Possibly  the  reaction  is  due  to  the  formation  of  di- 
chromic acid,  just  as  the  acetic  acid  and  potassium  ferrocyanide  test 
is  due  to  the  formation  of  hydroferrocyanic  acid.  W.  D.  H. 

Estimation  of  Proteolytic  Compounds  in  Cheese  and  Milk. 
Lucius  L.  Van  Slyke  and  Edwin  B.  Hart  {Amer.  Chem.  J.,  1903,  29, 
ii,  150 — 170). — In  order  to  estimate  the  various  soluble  nitrogenous 
principles  in  cheese  or  milk,  advantage  is  taken  of  certain  precipitants. 
The  precipitates  or  resulting  filtrates  are  then  treated  by  the  Kjeldahl- 
Gunniug  process.  Addition  of  a  small  crystal  of  copper  sulphate  will 
facilitate  the  conversion  of  the  nitrogen  into  ammonia,  particularly 
wlien  estimating  the  total  nitrogen  in  cheese.  Twenty-five  grams  of 
well-sampled  cheese  are  mixed  in  a  mortar  with  an  equal  bulk  of  clean 
quartz  sand  and  extracted  with  100  c.c.  of  water  at  50 — 55°  for  half 
an  hour.  The  liquid  is  poured  off,  and  the  extraction  repeated  several 
times,  and  finally  the  volume  of  the  liquid  (not  counting  any  fatty 
layer)  is  made  ui)  to  500  c.c.  The  solution  is  then  passed  through  a 
cotton  filter. 

Estimation  of  Total  Water-soluble  Nitrocjen. — Fifty  c.c.  of  the  aqueous 
solution  are  used.  Estimation  of  Xitrogen  in  the  Form  of  I'aranuclein 
(Fseudonuclein). — One  hundi-ed  c.c.  of  the  aqueous  solution  are  mixed 
with  5  c.c.  of  a  1  per  cent,  solution  of  hydrochloric  acid  and  coagulated 
at  50 — 55^.  The  nitrogen  in  the  precipitate  represents  pseudonuclein. 
Estimation  of  Xitrogen  in  the  Form  of  Proteids  Coagidahle  by  Heat  in 
Xeutral  Solution. — The  filtrate  is  then  neutralised  with  potassium 
hydroxide,  using  plicnolphthalein  as  indicator,  and  heated  to  boiling. 
The  nitrogen  in  the  piecipitate  (which  rarely  forms)  represents  the 
coagulable  proteids.  Estimation  of  Xitrogen  in  the  Form  of  Caseoses 
{Albuinu.'ifs). — The  filtrate  is  treated  with  1  c.c.  of  50  per  cent, 
sulphuric  acid,  saturated  with  zinc  sulphate,  and  heated  at  70*^.  When 
cold,  the  precipitate  is  washed  with  a  slightly  acid  saturated  solution 
of  zinc  sulphate.  The  nitrogen  contained  in  this  precipitate  represents 
the  albumoses.  Estimation  of  Xitrogen  in  the  Form  of  Peptones. — 
One  iiundred  c.c.  of  the  aqueous  extract  are  put  into  a  250  c.c.  llask, 
100  c.c.  of  water  are  added,  and  5  c.c.  of  sulphuric  acid.  A  30  per 
cent,  solution  of  phosphotungstic  acid  is  then  added  drop  by  drop 
until  no  further  precipitation  takes  place.     After  diluting  to  250  c.c. 
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and  filtering,  50  or  100  c.c.  are  used  for  the  estimation  of  nitrogen, 
and  the  peptones  are  thus  found  by  diiference.  Other  processes  are 
described,  such  as  precipitation  by  tannic  acid  and  salt,  and  precipita- 
tion by  bromine  and  hydrochloric  acid,  but  these  are  sometimes  less 
satisfactory.  Estimation  of  Nitrogen  in  the  Form  of  Amino-acid 
Compou7ids. — After  removal  of  the  peptones,  the  filtrate  contains 
amino-acids  and  ammonia.  By  estimating  the  total  nitrogen  in  this 
filtrate  and  allowing  for  thixt  present  as  ammonia,  the  amino-acids  may 
be  calculated.  Estimation  of  Nitrogen  in  the  Form  of  Ammonia. — 
One  hundred  c.c.  of  the  filtrate,  obtained  on  precipitating  the  aqueous 
solution  with  salt  and  tannic  acid,  are  distilled  with  addition  of 
magnesium  oxide,  and  the  ammonia  is  titrated  as  usual.  Estimation 
of  Nitrogen  i7i  (he  For^n  of  Unsaturated  Paracasein  Lactate. — The 
mass  insoluble  in  water  is  repeatedly  extracted  with  a  5  per  cent, 
solution  of  salt  until  500  c.c.  are  collected,  and  the  nitrogen  contained 
in  an  aliquot  part  of  the  filtrate  is  then  estimated  as  usual. 

The  processes  recommended  for  the  estimation  of  the  different 
proteids  in  milk  ai-e  similar  to  those  described  for  cheese.  The  casein, 
however,  is  separated  by  diluting  10  grams  of  milk  with  90  c.c.  of 
water  at  40 — 42°  and  adding  1*5  c.c.  of  10  per  cent,  acetic  acid.  A 
somewhat  brief  description  is  also  given  of  a  process  for  the  estimation 
of  chloroform  in  milk  or  cheese,  as  this  is  said  to  be  used  for  antiseptic 
purposes  ;  it  is  based  on  the  decomposition  of  chloroform  by  alcoholic 
potassium  hydroxide  at  110°.  L.  de  K. 

Estimation  of  Soil  Acidity  and  the  Lime  Requirements  of 
Soils.  F.  P.  Veitch  (/.  Amer.  Chem.  Soc,  1902,  24,  1120—1128).— 
The  soil  (three  portions  of  10  grams)  is  treated  with  water  (50 — 60 
c.c.)  and  standard  lime-water  (10,  20,  and  30  c.c.)  and  at  once 
evaporated  to  dryness  in  platinum  dishes.  It  is  then  transferred  to 
Jena-glass  flasks  with  100  c.c.  of  water,  kept  over-night,  being 
occasionally  shaken,  and  filtered.  The  clear  or  only  slightly  turbid 
filtrate  (50  c.c.)  is  boiled  in  a  Jena  flask  with  a  few  drops  of  phenol- 
phthalein  solution  until  it  becomes  pink,  or  until  the  volume  is  reduced 
to  about  5  c.c,  if  no  colour  is  produced.  Then,  with  the  two  portions 
of  treated  soil,  one  of  which  has  been  made  alkaline  and  the  other  of 
which  is  still  acid,  as  guides,  three  fresh  portions  of  10  grams  are  pre- 
pared, with  addition  of  lime-water  as  before,  except  that  the  amounts 
of  lime-water  differ  by  only  1 — 2  c.c.  The  process  already  described  is 
repeated,  the  smallest  amount  of  lime-water  which  produces  the  pink 
colour  being  taken  as  the  acidity  equivalent  of  the  soil. 

A  number  of  results  obtained  by  the  method  are  given,  as  well 
as  the  indicated  lime  requirements  of  the  various  soils. 

N.  H.  J.  M. 
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Optical  Rotating  Power  of  Camphor.  Herman  Schlundt  (/. 
Physical  Cliem.,  1U(I3,  7,  194 — 206). — The  rotation  of  camphor  was 
determined  at  various  concentrations  and  temparatures  in  carbon 
disulphide,  sulphur  monochloride,  phosphorus  tricliloride,  and  sulphur 
dioxide.  It  was  found  that  the  specific  rotation  increased  with  con- 
centration and  with  temperature.  The  following  values  were 
obtained  : 

Solvent.  t.  [a]D. 

Carbon  disulphide 20°  55-41 

Sulphur  dioxide 20  55-64 

Phosphorus  trichloride 20  54-8 

0  531 

40  56-4 

With  sulphur  monochloride  solutions,  ordinary  gas  light  was 
employed;  the  specific  rotation  at  20°  varied  from  37'3  to  42-4  for 
34  to  20  2  per  cent,  solutions.  L.  M.  J. 

Law  of  Substitution  in  Aromatic  Compounds.  Hugo  Kauff- 
MANN  (/.  jyi'.  Cliem.,  1903,  [ii],  67,  334—338.  Compare  Abstr.,  1900, 
i,  480;  1901,  i,  318;  and  Fllirscheim,  Abstr.,  1903,  i,  79).— The 
following  table  shows  the  extent  to  which  the  molecular  magnetic 
rotations  of  a  number  of  benzene  derivatives  vai'y  from  the  normal, 
the  abnormality  of  benzene  being  taken  as  ±  0  : 

DimethylTJ-phenylenedi-  Diphenyl 1622 

amine      10-967  Catechol  1350 

Diethylaniline 8816  Pyrogallol    ••  1-163 

Dimethylaniline   8587  Phenol 0-662 

Dimethyl-p-toluidine    ...  7-518  Ethylbenzene  0-084 

0  Phenylenediamine 6165  Benzene    ±0  000 

jn-Phenylenediamine    ...  5  617  Bromobenzene —0086 

o-Anisidine   5250  Benzaldehyde  -0-196 

p-Anisidine  4-834  Benzonitrile     -0-201 

o-Toluidine   3-922  Ethyl    benzoate  -0-382 

Aniline 3*821  Acetophenone -0560 

/'-Toluidine   3  069  Benzoyl  chloride -1-116 

l^uinol  dimethyl  ether...  2-999  o-Nitrotoluene -1-730 

7/i-Toluidine 2-932  Nitrobenzene    -2152 

Acetanilide  1-949  /j-Nitrotoluene      -2-321 

Those  derivatives  which  have  an  abnormality  greater  than  +1  are 
rendered  luminou.s  by  Tesla-)-ays,  the  intensity  of  illumination  increas- 
ing with  the  abnormality.     Those  compounds  with  a  plus  abnormality 
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andalsobromobenzene,can  be  substituted  in  the  orlho  and/sara-positions, 
the  others  in  the  meta-^osiiion.  The  higher  the  abnormality,  the  greater 
the  ease  with  which  substitution  takes  place. 

Salt  formation  decreases  the  abnormality  of  the  amines,  but 
increases  that  of  the  phenols.  This  explains  the  formation  of  meia- 
substituted  compounds  from  aniline  sulphate,  the  stability  of  the  salts 
of  unstable  bases,  and  the  oxidation  by  air  of  phenols  in  alkaline 
solution.  G.  Y. 


Radiation  from  Polonium  and  the  Secondary  Radiation 
which  it  Produces.  Henri  Becquerel  {ComjA,  rend.,  1903,  136, 
977 — 982). — An  account  of  the  impressions  made  on  a  photographic 
plate  by  metallic  polonium.  The  polonium  emits  rays  which,  when 
they  emerge  from  material  which  they  have  penetrated,  set  up  a 
secondary  radiation.  The  a-rays  from  polonium  are  very  penetrating. 
Of  the  three  distinct  parts  which  constitute  the  radiation  from  radium, 
two  are  present  in  the  polonium  radiation,  and  it  has  not  been  possible 
to  identify  anything  of  the  nature  of  cathode  rays  in  this.  The  radia- 
tion from  uranium  (Abstr.,  1902,  ii,  238)  consists  solely  of  rays, 
analogous  to  the  a-rays  of  radium  and  polonium,  which  are  deviable 
by  a  magnetic  field.  In  the  uranium  rays,  no  canal  rays  or  cathode 
rays  are  to  be  found. 

It  is  pointed  out  that  the  designation  a-rays,  given  by  Rutherford 
to  the  absorbable  part  of  the  uranium  radiation,  is  apt  to  lead  to 
confusion.  J.  McC. 


Radioactive  Lead  as  a  Primary  Active  Substance.  Karl 
A.  HoPMANN  and  V.  Wolfl  {Ber.,  1903,  36,  1040—1047.  Compare 
Absir.,  1901,  ii,  19,  159,  385,  655  ;  1902,  ii,  78,  261,  397).— A  metal 
has  been  isolated  from  pitchblende,  the  salts  of  which  lesemble,  in  all 
chemical  characters,  those  of  lead.  These  preparations  exhibit  in  very 
high  degree  both  a-  and  )8 -radioactivity,  the  former  variety  being 
easiily  absorbable,  and  the  latter  having  greater  permeating  power. 
The  a-activity  is  communicated  to  metals,  platinum,  gold,  lead,  and 
more  especially  palladium,  which  are  immersed  in  solutions  of  this 
radioactive  lead,  these  metals  acquiring  the  property  in  a  greater 
degree  than  the  original  preparation.  The  metals  retain  this  induced 
radioactivity  after  washing  or  drying  for  many  months,  but  lose  it  in  a 
few  minutes  on  heating.  In  this  treatment  with  metals,  the  active 
preparation  of  lead  loses  its  a-activity,  but  regains  it  entirely  on 
keeping  for  a  few  weeks. 

The  /8-activity  can  only  be  communicated  by  vei-y  intimately  mixing 
the  radioactive  preparation  with  the  foi'eign  substance,  for  example,  by 
dissolving  both  materials  in  the  .same  solution.  The  ^-activity  is  not 
removed  by  heating  to  redness.  On  subjecting  lead  to  the  influence  of 
a  polonium  preparation  which  was  powerfully  exhibiting  a-radioactivity, 
no  yS-activity  was  acquired  by  the  lead  ;  it  merely  possessed  induced 
a-activity.  K.  J.  P.  O. 
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Action  of  Radioactive  Substances  on  the  Electrical  Con- 
ductivity of  Selenium.  Kdmond  van  Aubel  {Coni/)t.  rend.,  1903, 
136,  929 — 930). — The  electiical  resistance  of  a  piece  of  selenium  was 
determined  by  the  Wheatstone  bridge  method  to  be  496,000  ohms.  It 
was  then  exposed  at  a  distance  of  about  3  cm.  from  the  surface  of 
hydrogen  peroxide  for  three  or  four  minutes,  and  the  resistance 
deci'eased  to  324:, 000  ohms.  When  similarly  exposed  for  fifteen 
minutes  to  turpentine,  the  resistance  diminished  from  461,000  ohms, 
to  386,000  ohms.  As  light,  radium  rays,  and  Kiintgen  rays  produce 
a  similar  diminution  of  the  resistance  of  selenium,  the  experiments 
.seem  to  show  that  hydi-ogen  peroxide  and  turpentine  emit  rays. 

J.  McC. 

Resistance  of  the  Ions  and  the  Mechanical  Friction  of  the 
Solvent.  Fkikdkicii  Kohlrausch  (Proc.  Hoy.  Soc,  1903,  71, 
338 — 350). — The  conductivity  of  dilute  solutions  may  be  expressed  by 
the  formula:  k^  =  »<jg[l +a(«  -  18) +  /3(<  -  18)2],  ^he  values  for  the 
constant  differing  little  for  iVyiOOOO  and  iV/lOOO  solutions.  By 
extrapolating  the  curves,  it  is  found  they  all  pass  through  zero  value 
between  —  35°  and  -41°.  As  a  first  approximation,  this  temperature 
may  be  assumed  constant,  and  hence  yS  =  C(a-  A),  where  C  and  A  are 
constants  common  to  all  electrolytes  and  the  common  point  is  at  the 
value  —  \jC.  Introducing  this  value  <q  where  the  conductivity  is 
zero,  the  conductivity  of  all  electrolytes  is  given  by  the  formula 
Ki  =  P{t  -  Iq)  +  Q{t  -  /^)2,  where  P  and  Q  are  specific  constants.  If  the 
curve  representing  the  fluidity  of  water  (with  arbitrary  factor)  be 
drawn  on  the  same  chart  as  the  conductivity  curves,  it  is  seen  to  be 
closely  analogous,  and  it  passes  through  the  zero  value  at  —  34°,  so 
that  the  temperature  change  and  zero  value  of  the  fluidity  are 
approximately  equal  to  those  of  the  conductivity.  [It  is  important 
to  emphasise  the  fact  that  it  is  not  supposed  that  the  values  for 
either  constant  would  really  becomo  zero  at  this  temperature,  as  a 
new  expression  would  be  required  before  the  zero  value  was  actually 
reached,  as  in  the  gas  equation  PV=  RT.^  The  author  hence  considers 
that  the  e'ectrolytic  re.si.stance  must  be  considered  as  a  resistance  of 
the  solvent,  and  suggests  that  each  ion  is  enveloped  by  a  water 
atmosphere  of  considerable  thickness.  In  the  case  of  a  sluggish  ion, 
only  the  viscosity  friction  need  be  considered,  and  the  temperature 
coefficient  of  the  resistance  is  equal  to  that  of  the  viscosity.  The 
thickness  of  the  water  atmosphere,  however,  varies  with  the  nature 
of  the  ions.  The  hypothesis  is  not  further  developed,  but  the  author 
invites  its  experimental  or  theoretical  continuation  (see  Bousfield  and 
Lowry,  this  vol.,  ii,  52).  L.  M.  J. 

Conductivity  and  Internal  Friction  of  Solutions.  G.  Kudorf 
{Zeit.  phi/xikal.  C/iem.,  1903,  43,  257  — 304).— In  continuation  of 
Wolf's  work  (Abstr.,  1902,  ii,  299),  the  conductivities  of  solutions  of 
sodium  bromide,  potassium  chloride,  and  sodium  acetate  in  mixtures 
of  water  and  acetic  acid  were  determined.  The  solutions  wci-e  OUl, 
0025,  and  OOo.V  with  respect  to  salt  ami  up  to  lO^V  with  respect  to 
acetic  acid.      If   k  is  the  conductivity  of    the  a(jueovis  solution   of    the 
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salt,  K,  that  of  the  acid  of  normality  n,  and  k.,  that  of  the  mixture,  the 
following  relationship,  100[(k  + Kj)  -  K2]/nK  =  /)  =  9'45,  holds  for 
concentrations  up  to  n=  1.  As  the  value  of  n  increases,  D  diminishes 
in  value. 

The  maximum  conductivity  of  acetic  acid  solution  iu  water  is 
displaced  by  the  addition  of  sodium  acetate.  This  is  due  to  the 
isohydric  influence  of  the  added  salt,  and  the  maximum  disappears 
entirely  when  the  solution   is  0  05iV  with  respect  to  added  salt. 

The  value  of  D  gives  a  measure  of  the  x-etarding  influence  of  acetic 
acid,  when  regarded  as  a  solvent,  on  the  mobility  of  the  ions.  The 
dissociation  isotherm  is  only  applicable  for  acetic  acid  up  to  a 
concentration  of  0-25iV,  but  if  a  correction  for  this  i>-value  be 
introduced,  Ostwald's  law  may  be  satisfactorily  applied  up  to  the 
concentration  0'6iV. 

The  internal  friction  of  vainous  solutions  of  acetic  acid,  sugar, 
tartaric  acid,  «-propyl  alcohol,  ?«opropyl  alcohol,  carbamide,  and 
acetone  have  been  determined  at  25°  by  the  Poiseuille  and  Ostwald 
method.  Solutions  of  sodium  bromide,  carbamide,  and  quinol  in 
mixtures  of  water  and  acetic  acid  were  also  examined.  Arrhenius's 
exponential  formula,  rj^A''^,  is  not  in  accord  with  the  results  obtained, 
nor  is  the  linear  formula,  7]=!+ an.  No  connection  between  the 
Z)-value  and  the  internal  friction  could  be  established.  It  seems 
probable  that  if  at  all  concentrations  the  same  molecular  species  were 
present  in  the  solution,  the  linear  formula  would  be  applicable.  This 
seems  never  to  be  the  case,  and  the  deviation  is  caused  either  by 
polymerisation  or  by  the  formation  of  loose  compounds  between  the 
solvent  and  the  dissolved  substance.  When  the  deviation  is  due  to 
polymerisation,  it  is  proportional  to  the  normality  of  the  solution,  but 
when  due  to  the  formation  of  loose  compounds  it  is  proportional  to  the 
square  of  the  normality.  A  very  decided  parallelism  exists  between 
the  curves  of  internal  friction  and  those  of  depression  of  freezing  point 
for  non-electrolytes.  For  electrolytes,  the  electro-striction  causes  a 
complication. 

Carbamide  in  small  quantity  produces  a  lowering  of  the  internal 
friction  of  water ;  this  is,  in  all  probability,  not  due  to  hydrolysis. 

J.  McC. 

Relations  between  the  Nature  and  Properties  of  Solvents 
and  their  Ionising  Capacity.  Electrical  Conductivity  and  its 
Temperature  Coefficients  in  Organic  Solvents.  Giulio  Coffetti 
[Gazzetta,  1903,  33,  i,  53 — 68). — The  author  has  determined  the  elec- 
trical conductivities  at  various  temperatures  of  solutions  of  lithium 
chloride,  sodium  iodide,  cadmium  iodide  and  chloride  in  methyl 
alcohol,  sodium  chloride,  bromide  and  iodide  in  amyl  alcohol,  lithium 
and  hydrogen  chlorides  iu  acetaldehyde  and  paraeetaldehyde,  lithium 
chloride,  sodium  and  cadmium  iodides  in  acetone,  lithium  chloride  and 
sodium  and  cadmium  iodides  in  propionitrile,  and  lithium  and  cadmium 
iodides  in  nitromethane,  the  results  being  as  follows. 

The  temperature  coeflUcient  of  conductivity  vai-ies  both  with  the 
solvent  and  with  the  solute.  For  solutions  of  the  strong  electrolytes, 
it  is  independent  of  the  dilution,  and   changes  but  little  when  the  sol- 


GENERAL   AND   PHYSICAL   CHEMISTRY. 


405 


vent  is  changed,  the  values  lying  mostly  between  0-012  and  0-014. 
With  weak  electrolytes,  on  the  other  hand,  the  temperature  coefficient 
of  conductivity  generally  inci-eases  with  the  dilution.  Solutions  of 
lithium  chloride  in  acetaldehyde  or  paracetaldehyde  and  of  cadmium 
iodide  in  propionitrile  have  negative  temperature  coefficients.  Acet- 
aldehyde seems  to  have  a  greater  dissociating  power  than  paracet- 
aldehyde, so  that  the  association  of  a  solvent  cannot  be  regarded  as 
the  cause  of  its  dissociating  property.  Hydrogen  chloride  has  a  very 
low  conductivity  in  acetaldehyde  or  paracetaldehyde,  probably  on 
account  of  combination  taking  place  between  the  solvent  and  solute. 
Nitromethane  has  a  very  high  dielectric  constant  (56-36  at  15°),  and, 
as  Nernst's  theory  predicts,  a  strong  electrolyte,  such  as  lithium 
iodide,  is  very  strongly  dissociated  in  this  solvent.  T.  H.  P. 

Electrical  Condvictivity  of  Solutions  at  the  Freezing  Point 
of  Water.  W.  C.  Dampier  Wiietham  {Proc.  Eoij.  Soc,  1903,  71, 
332 — 338). — The  chief  results  obtained  are  summarised  in  the  follow- 
ing table,  in  which  m  =  number  of  gram-equivalents  of  solute  per 
thousand  grams  of  solution,  whilst  the  numbers  given  for  each  salt 
are  the  ratios  of  the  equivalent  conductivity  to  that  at  infinite 
dilution  : 


m. 

KCl. 

ABaCl;,. 

^K.fiVoOT 

iCuS04. 

pigSO^. 

0-00001 

1-000 

1-000 

0-991 

0-998 

0-983 

0-0001 

0-999 

0-995 

0  -929 

0-967 

0-950 

0-001 

0-992 

0-969 

0-870 

0-863 

0-864 

001 

0-962 

0-896 

;        0-858 

0-638 

0-659 

0-10 

0-896 

0-778 

'        0-783 

0-405 

0-435 

1-0 

0-856 

0-665 

— 

0-230 

0-264 

2-0 

— 

0-632 

— ■ 

0-194 

0-192 

L.  M.  J. 

Conductive  Po-wer  of  Hydrazine  and  of  Substances  Dis- 
solved therein.  Eknst  Cohen  and  Cornelis  A.  Lobry  de  Bruyn 
[Proc.  K.  Akad.  Wetensch.  Amslerdam,  1903,  5,  551 — 556). — The 
properties  of  hydrazine  lead  to  the  conclusion  that  it  might  be  an 
ionising  solvent.  Its  dielectric  constant,  determined  by  Urude,  is  53 
at  22^^.  The  lowest  conductivity  for  the  pure  substance,  prepared 
from  hydrazine  hydrate  and  barium  oxide  (Abstr.,  1897,  ii,  22),  was 
4x10"^  at  25"^.  The  conductivity  was  determined  in  a  specially- 
constructed  cell.  Solutions  of  potassium  chloride,  bromide,  and 
iodide  were  examined.  On  account  of  the  difficulty  of  determining 
the  concentration,  since  but  little  hydrazine  was  available,  the  results 
cannot  be  assumed  to  be  accurate,  but  they  show  that  as  an  ionising 
solvent,  hydrazine  is  comparable  with  water. 

The  addition  of  ammonia  to  hydrazine  only  slightly  increases  the 
conductivity.  When  water  is  added  to  hydrazine,  the  conductivity 
falls  to  a  minimum,  reached  when  the  mixture  contains  60  mols.  of 
water  to   100  mols.  of  hydrazine.  J.  McC. 
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Behaviour  of  Diaphragms  in  the  Electrolysis  of  Salt 
Solutions.  II.  WiLiiELM  HiTTORF  {Zeit.  physikal.  Chem.,  1903,  43, 
239 — 249). — Some  coirections  of  numerical  errors  in  the  first  paper 
and  further  examples  of  the  anomalous  results  obtained  by 
electrolysis  through  animal  membranes  are  given.  The  author  con- 
siders the  decrease  in  the  transport  number  of  the  anion  with  dilution, 
in  the  case  of  cadmium  salts,  to  be  due  to  the  formation  of  complex 
molecules  which  are  decomposed  by  dilution.  The  transport  number 
was  found  to  decrease  from  0  844  for  a  solution  of  1  part  of  cadmium 
chloride  in  1'858  of  water,  to  0'636  for  a  solution  of  1  in  414*15 
parts.  Results  were  obtained  with  goldbeaters'  skin  membranes 
similar  to  those  previously  recorded,  the  solution  being  separated 
into  concentrated  and  dilute  portions.  The  author  does  not  consider 
the  results  are  satisfactorily  explained  by  the  existing  theories  (see 
Abstr.,  1902,  ii,  59).  L.  M.  J. 

Electrolysis  of  Water.  Willis  R.  Whitney  (J.  Physical  Chem., 
1903,  7,  190 — 193). — The  electrolysis  of  water  at  low  voltages  is 
capable  of  explanation  without  any  additions  to  the  usually  accepted 
theory.  In  the  case  of  an  aqueous  solution,  the  electiodes  at  an  electro- 
motive force  of  1  volt  become  so  charged  with  oxygen  and  hydrogen 
that  they  are  to  be  considered  as  gas  electrodes  of  low  concentration. 
The  gases  dissolve  in  the  water  and  tend  to  reach  a  saturation  corre- 
sponding with  the  above  concentration,  but  in  an  open  vessel  this 
would  probably  never  be  attained.  L.  M.  J. 

Ozone  as  an  Oxidation  Agent.  Robert  Luther  and  J.  K.  H. 
Inglis  {Zeit.  physikal.  Chem.,  1903,  43,  203— 238).— The  anode  liquid 
of  an  electrolytic  cell  contains  a  strong  oxidizer,  and  a  platinum 
electrode  in  it  combined  with  a  calomel  electi'ode  yields  an  E.M.F.  of 
about  I'l  volts.  The  authors  consider  this  oxidiser  to  be  most 
probably  ozone,  and  the  paper  contains  investigations  on  the  behaviour 
of  ozone  electrodes.  It  is  shown  that  different  electrodes  in  different 
acids  saturated  with  ozone  give,  within  narrow  limits,  the  same  E.M.F. 
against  a  calomel  electrode.  Electrodes  charged  with  oxygen  yield  a 
somewhat  lower  value,  whilst  a  hydrogen  charge  raises  the  oxidation 
potential  ;  the  latter  increas-e,  however,  soon  passes  away,  the  electrode 
regaining  its  normal  value.  It  was  found  that  the  electrode  could  be 
rendered  free  from  either  oxygen  or  hydrogen  by  a  mixture  of  ferrous 
and  ferric  salts.  The  authors,  from  these  facts,  consider  that  oxygen  is 
a  primary  product  of  the  electrolytic  reduction  of  ozone.  To  determine 
the  equation  representing  this  electrolytic  reduction,  experiments  were 
made  on  the  effect  of  changes  of  concentration  of  ozone  and  hydrogen 
on  the  E.M.F.  It  was  found  that  the  potential  was  given  by  the 
equation  7r„,,.„,  -  Tr,^,.  =  tt^  +  RTjF'\ogC,^^^^  x  Cu.and  foran  ozone-hydrogen 
cell,  7r=  1-861 -H00541ogOo,„„j.  volts.  The  lesult  is  not  in  accord  with 
any  of  the  equations  the  authors  had  previously  considered  probable, 
and  it  is  suggested  that  the  solution  of  ozone  acts  as  a  weak  acid  of  the 
composition  HgO^  or  H^O^.  In  the  paper,  the  authors  collect  some  of  the 
results  of  the  work  of  Brodie  and  others  on  oxidation  by  ozone,  where 
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it  is  shown  that  in  acid  solution,  ozone  liberates  from  potassium  iodide 
three  equivalents  of  iodine,  whilst  in  neutral  solution  only  two  aie 
liberated.  L.  M.  J. 

The  Decomposition  Curves  of  Solutions  of  Copper  Salts. 
Emil  Abel  {Ziit.  Ehktrochem.,  1903,  9,  268— 269).— Heiberg  (this 
vol.,  ii,  263)  exphtins  tlie  rise  in  the  decomposition  curve  of  copper 
sulphate  which  begins  about  O'l  volt  before  the  decomposition  point 
of  copper  sulphate  by  assuming  the  discharge  of  Cu'  ions  to 
metallic  copper.  The  discharge  potential  of  cuprous  ions  is  highei' 
than  that  of  the  cupric  ions  when  the  concentration  of  the  cuprous 
ions  is  smaller  than  that  corresponding  with  equilibiium  between  the 
two  kinds  of  ions,  hence  it  is  nece.'^sary  to  suppose  all  the  solutions 
were  supersaturated  with  cuprous  ions.  This  is  avoided  by  supposing 
that  the  deccimposition  point  observed  is  due  to  the  change  Cu"  — 
Cu*  +  i^.  This  takes  place  ab  a  lower  potential  than  the  discharge  of 
cupric  ions  when  the  solution  is  not  saturated  with  cuprous  ions. 

T.  E. 

Electrolytic  Solution  of  Platinum  by  Alternating  Currents. 
RuDOLK  RuER  {Zeit.  Elektrochem.,  1903,  9,  235— 239).— Platinum 
electrodes,  A,  B,  and  C,  immersed  in  sulphliric  acid,  are  so  connected 
that  an  alternating  current  may  be  passed  between  A  and  B,  and, 
simultaneously,  a  direct  current  between  G  and  A  and  B  together,  the 
two  latter  acting  as  anode.  It  is  found  that  the  platinum  is  not  dis- 
solved by  the  alternating  current  alone,  but  when  the  electrodes 
between  which  the  alternating  current  is  passing  are  submitted  to 
anodic  polarisation,  the  platinum  is  dissolved. 

The  addition  of  an  oxidising  agent  (even  atmospheric  oxygen)  to  the 
sulphuric  acid  has  the  same  eifect.  The  maximum  rate  of  dissolution 
is  obtained  when  the  strength  of  the  alternating  curient  is  in  a  definite 
ratio  to  the  strength  of  the  polarising  current  or  to  the  concentration 
of  the  dissolved  oxidising  agent. 

Mf'St  electrolytes  behave  in  the  same  way  as  sulphuric  acid.  In  a 
few  (the  anions  of  which  have  a  great  tendency  to  form  complex  ions 
with  platinum),  the  alternating  current  produces  solution  of  platinum, 
independently  of  the  direct  current,  but  in  these  cases  the  direct 
current  alone  also  dis.'^olves  platinum  in  certain  circumstances. 

When  lead  is  u.sed  as  anode  in  sulphuric  acid,  it  becomes  coated  with 
lead  jeroxide  and  is  but  little  attac  ked,  but  if  an  alternating  cuirent 
is  passed  between  two  such  lead  anodes,  lead  sulphate  is  formed  rapid Ij-. 
The  liydrogen  evolved  during  the  one  period  of  the  alternation  obviously 
reduces  the  lead  peroxide  to  lead  oxide,  which  is  readily  acted  on  by 
the  acid.  If  it  be  avsumeil  that  a  platinum  anode  is  coated  with  :i 
very  thin  film  of  a  peroxide,  then  the  action  of  an  alternating  cuirent; 
in  causing  its  dissolution  is  readily  explained  in  the  .same  way, 
especially  the  curious  fact  that  a  small  alternating  current  produces  no 
dissolution  when  a  stiong  polarising  current  or  a  strong  oxidising 
agent  is  used,  because  in  these  circumstances  the  weak  (alternating) 
cathodic  polari-sation  would  be  insufficient  to  reduce  the  pero.vide. 
That  a  very  strong  alternating  current  produces  a  decreased  amount 
of  dissolution  is  also  ex[)lained,    because   then   the   peroxide  would   b^^ 
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reduced  to  metallic  platinum,  which  is  also  insoluble,  and  the  electrode 
would  be  timply  disintegrated,  which  is  the  case.  Passive  iron 
behaves  like  platinum  towards  alternating  currents.  T.  E. 

Abnormal  Electrolytes.  Paul  Walden  {Zeit.  physikal.  Cheni., 
1903,  43,  385 — 464). — The  paper  contains  a  review  of  recent  work 
dealing  with  the  conductivity  of  solutions  in  cases  where  the  solvent 
is  other  than  water,  and  the  solute  is  a  substance  not  generally 
regarded  as  an  electrolyte.  Besides  this  general  matter,  a  large 
number  of  experimental  data  are-  given  in  the  paper,  some  of  which 
have  been  already  published  and  discussed  (compare  Walden,  Abstr., 
1901,  ii,  11  ;  Walden  and  Centnerszwer,  Abstr.,  1902,  ii,  245  ;  Walden, 
Abstr.,  1902,  i,  169,  536,  554). 

Further  experiments  are  recorded  in  which  solutions  of  bromine  in 
liquid  sulphur  dioxide  and  of  iodine  in  sulphuryl  chloride  (below  0°) 
were  found  to  have  an  appreciable  conductivity ;  the  same  holds  for 
solutions  of  iodine  chloride,  iodine  trichloride,  and  iodine  bromide  in 
liquid  sulphur  dioxide,  arsenious  chloride,  or  sulphuryl  chloride.  In 
all  these  cases,  the  equivalent  conductivity  is  greater  the  lower  the 
temperature,  and  its  value  increases  with  the  dilution.  The  author, 
by  way  of  explanation,  adopts  the  view  that  bromine  and  iodine  may 
exist  not  only  as  anions,  but  also  as  cathions :  Br*,  I*,  I*". 

The  author  has  studied  also  the  conductivity  of  phosphorus  tri- 
bromide  and  pentabromide,  arsenious  bromide,  antimony  pentachloride, 
stannic  chloride  and  bromide,  and  sulphur  bromide  in  liquid,  sulphur 
dioxide,  and  of  phosphorus  pentabromide  and  stannic  iodide  in  arsenious 
chloride,  and  concludes  that  the  assumption  of  the  following  cathions 
is  necessary  :  P"',  P ,  As"*,  Sb"*,  Sb ,  Sn****,  and  S^**. 

From  investigation  of  solutions  of  quinoline,  pyridine,  and  a-picoline 
in  sulphur  dioxide  and  of  quinoline  in  arsenious  chloride,  sulphuryl 
chloride,  and  phosphorus  oxychloride,  it  appears  that  tertiary  nitrogen 
bases  yield  divalent  cathions  (RN)**. 

From  the  behaviour  of  triphenylcarbinol,  trimethylcarbinol,  tri- 
phenylmethyl  (also  its  chloride,  bromide,  and  iodide),  and  trimethyl- 
carbinyl  iodide,  the  existence  of  the  cathions  (C^^Hj^^C*  and  (0113)30* 
is  deduced.  The  number  of  the  radicles  attached  to  the  central 
carbon  atom  appears  to  determine  the  tendency  to  dissociation,  for 
the  tertiary  halogen  compounds  dissociate  mox'e  readily  than  the 
secondary,  and  still  more  so  than  the  primary,  halogen  compounds. 
The  phenyl  radicle  especially  has  the  power  to  produce  carbonium 
bases  and  salts  that  are  capable  of  dissociation. 

Experiments  Avith  bromoacetyl  bromide  and  a-bromoisobutyryl 
bromide  in  sulphur  dioxide  solution  make  it  probible  that  there  exist 
acid  cathions  of  the  type  (R*CO)*,  where  E  is  an  organic  radicle. 
Similarly,  experiments  with  solutions  of  phosphorus  oxychloride  in 
liquid  sulphur  dioxide  point  to  the  existence  of  the  cathion  PO"* . 

J.  0.  P. 

Magnetic  and  Electric  Dichroism  of  Liquids.  Georges  Meslin 
(Compt.  rend.,  1903,  136,  888—889,  930— 932).— When  a  suspension 
of  potassium  dichromate  in  carbon  disulphide  or  turpentine  is  placed 
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in  a  strong  magnetic  field,  it  becomes  dichroic.  Carbon  disulphide, 
turpentine,  or  an  aqueous  solution  of  potassium  dichromate  do  not 
exhibit  the  phenomenon.  The  dicliroism  can  also  be  produced  with 
other  liquids,  such  as  benzene  or  stannous  chloride,  and  with  various 
coloured  substances,  such  as  methyl-orange,  eosin,  ttc.  The  dichroism, 
which  may  be  either  positive  or  negative,  depends  on  the  nature  of 
both  the  solvent  and  the  dissolved  substance.  In  carbon  disulphide, 
cupric  sulphate  exhibits  positive  dichroism,  whilst  in  turpentine  it 
shows  negative  dichroism. 

When  a  ray  of  polarised  light  is  passed  through  the  dichroic  solutions, 
the  plane  of  polarisation  is  rotated,  but  no  elliptical  polarisation  or 
magnetic  double  refraction  could  be  found.  The  asymmetry  caused  by 
the  magnetic  field  persists  for  some  seconds  after  the  field  has  been  cut 
off,  but  di.«appears  more  rapidly  if  the  liquid  is  shaken. 

The  only  case  of  dichroism  producd  by  an  electric  field  was  that 
found  for  a  solution  of  methyl-orange  in  carbon  disulphide ;  in  the 
electric  field,  this  solutionis  negatively  dichroic,  whilst  in  the  magnetic 
field  it  is  positively  dichroic.  J.  McO. 

Apparatus  for  Measuring  the  Expansion  of  Gases  with 
Temperature  under  Constant  Pressure.  Theodore  W.  Richards 
and  Kenneth  L\.martine  Mark  {Zeit.  flnjsikal.  Chem.,  1903,  43, 
475 — 486). — In  the  apparatus  described,  provision  is  made  for  keeping 
the  whole  of  the  gas  under  observation  at  tlie  same  temperature,  and 
the  pressure  is  measured  to  within  001  mm.  of  mercury  with  the  aid 
of  Rayleigh's  barometer  (see  Abstr.,  1893,  ii,  514).  The  temperature 
interval,  further,  for  which  the  expansion  has  been  measured  is  small, 
namely,  from  0°  to  32'38°,  the  transition  tempei'ature  of  sodium 
sulphate. 

The  coefficients  of  expansion  thus  obtained  are  as  follows  :  hydrogen, 
0"003659  ;  nitrogen  containing  2  per  cent,  of  hydrogen,  0003660  ; 
carbon  dioxide,  0-003727.  J.  C.  P. 

Specific  Heats  and  Heats  of  Vaporisation  or  Fusion  of 
Aniline  and  other  Organic  Compounds.  Eobkrt  de  Forcrand 
{Compl.  rend.,  lUOo,  136,  945— 'J48.  Compare  Abstr.,  1901,  ii,  372, 
594,  641  ;  1902,  ii,  379  ;  this  vol.,  ii,  267,  353).— The  author  has 
verified  the  relationship  {L  +  S)jT=?>0  (loc.  cit.)  for  aniline,  benzene, 
nitrobenzene,  and  acetic  acid.  The  results  in  all  cases  appear  to  give 
low  value-,  but  this  is  attributed  to  the  fact  that  the  specific  heat  of 
the  solid  has  not  been  exactly  determined  on  account  of  part  of  the 
Bub<?tance  remiining  in  a  superfused  condition.  Tiie  specific  heat  of 
solid  aniline  is  shown  to  be  02230  at  —15°,  and  its  molecular  heat  of 
fusion  is  3*711  Cal.  The  mole:;ular  heat  of  fusion  of  acetic  acid  is 
2"629  Cal.  With  these  new  numbers,  values  are  obtained  which 
confirm  the  above  relationship.  J.  McC. 

Relationship  batween  Heat  of  Vaporisation  and  Critical 
Magnitudes.  A  J.  Batschinskc  {Zeil.  phijsikil.  Chem.,  19U3,  43, 
369 — 371). — The  connection  between  the  heat  of  vaporisation,'  r, 
and    the  critical    values,  7'/;    and    Vk,  is    better    represented   by   the 
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formula  Mr  =  2T+Q-5{TkyT){ll[{v/vk)  +  0-U]}  than  by  the  formula 
given  by  Bakker  (ibid.,  1895,  18,  519).  It  is  shown  that  for  ether 
and  chloroform  this  formula  gives  good  results.  The  formula  is  only 
applicable  to  non-associated  sub.Ntances,  and  may  in  such  cases  be 
employed  for  determining  the  critical  temperatuxe.  J.  McC. 

Critical  Phenomena  of  Partially  Miscible  Liquids.  Ethane 
and  Methyl  Alcohol.  Johan  P.  Kuenen  [Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  473 — 482). — The  critical  curves  of  partially 
miscible  liquids  are  discussed  (compare  Kuenen  and  Robson,  Abstr., 
1899,  ii,  356,  and  van  der  Waals,  Abstr.,  1900,  ii,  134).  The  author 
arrives  at  the  conclusion  that  when  the  three  phase  pressure  lies 
between  the  vapour  pi-essures  of  the  components,  the  critical  curve 
is  concave  towards  the  temperature-axis^  and  when  it  is  higher  than 
the  vapour  pressures  of  the  components  the  curve  is  convex  (as  in  the 
case  of  ether  and  water).  The  effect  of  molecular  association  on  the 
critical  temperature  is  also  considered. 

The  critical  curve  for  mixtures  of  ethane  and  methyl  alcohol  rises 
normally  from  the  critical  point  of  methyl  alcohol  and  passes  through 
a  maximum  at  120°.  It  falls  to  a  minimum  between  25°  and  30°, 
then  rises  rapidly. 

Down  to  —  78°,  ethyl  alcohol  and  ethane  remain  miscible  in  all 
proportions,  J.  McC. 

F.  W.  Clarke's  "  New  Thermochemical  Law."  Julius 
Thomsen  {Zeit.  physikal.  Chevi.,  1903,  43,  487— 493).— The  above- 
mentioned  empirical  law,  according  to  which  the  heats  of  combustion 
of  organic  compounds  are  multiples  of  the  same  coni?tant,  is  discus.sed 
by  the  author.  He  finds  serious  differences  between  calculated  and 
experimental  values,  and  declares  that  the  law  is  of  no  value. 

J.  C.  P. 

Heats  of  Formation  of  Barium  Compounds.  Antoine  Guntz 
{Co7npt.  rend.,  1903,  136,  1071  — 1072).— The  author  has  determined 
indirectly  the  heats  of  formation  of  the  following  barium  compounds. 
Barium  monoxide,  133"4  Cal.  Barium  nitride,  BsgNg,  149*4  Cal. 
Barium  hydride,  37*5  Cal.      Barium  ammonium,  Ea(NtT2)o.  53*3  Cal. 

'  T.  A.  H. 


Heats  of  Combustion  of  Organic  Compounds  viewed  as 
Additive  Properties.  Hydrocarbons.  Paul  Lemoult  {Compt. 
rend.,  1903,  136,  895  —  898). — For  hydrocarbons  of  the  paraffin  series, 
the  molecular  heat  of  combustion  is  given  by  (157n  +  55)  Cal.,  where 
n  is  the  number  of  carbon  atoms  present  in  the  molecule.  For  hydro- 
carbons of  the  olefine  series,  the  value  is  (157m  4- 28)  Cal.,  and  for 
those  of  the  acetylene  series  it  is  (157?i-t-2)  Cal. 

In  the  case  of  aromatic  hydrocarbons,  the  value  is  (1 15"75?»  +  82  5) 
Cal.,  and  the  value  may  also  be  calculated  for  mixed  hydrocarbons,  as 
well  as  for  alicyclic  hydrocarbons.  J.  McC. 
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Redetermination  of  the  Transition  Temperatui-e  of  Sodium 
Sulphate,  referred  to  the  International  Scale.  Tiikodoue  W. 
KicHAUDs  aud  KoGKU  Clakk  Wells  {Zeit.  phi/sikaL  C'/iem.,  1903,  43, 
465 — 47-i.  Compare  Richards  and  Clunchill,  Abstr.,  1898,  ii,  555). — 
More  exact  determiuatiou  of  the  ti-ausition  temperatute  of  sodium 
sulphate  with  the  aid  of  various  standard  thermometers  gives  the 
value  32-383'^±0001°  (on  the  lijdrotzen  scale).  The  authors  consider 
that  this  temperature  is  quite  as  steady  and  defined  as  either  of  the 
two  tixed  points  commonly  used  in  thermometric  work,  and  its  use  is 
accordingly  recommended.  J.  C.  P. 

Molecular  Rise  of  Boiling  Point  for  Nitrobenzene.  IIeinkich 
Bi LTZ  (Z)er.,  1^03,36,  11 10). — Bachmaun  and  Dzievvonski  (this  vol., 
ii,  354)  found  the  constant  for  the  molecular  rise  of  boiling  point 
of  nitrobenzene  to  be  50*1°,  a  value  varying  from  that  obtained  by 
the  author  in  1895  (Abstr.,  1896,  ii,  412),  namely,  46°.  The  author 
has  since  redetermined  the  constant  and  has  found  it  to  be  504° 
{Jlonatsh.,  1901,  22,  627).  A.  McK. 

Modification  of  the  Landsberger  Apparatus  for  Molecular 
Weight  Determination.  Alfred  Lehner  {Ber,  1903,  36, 
1105 — 1110). — A  fcketch  of  the  appai'atus  and  a  description  of  the 
method  are  given.  The  advantage,  as  compared  with  the  apparatus 
of  Landsberger  and  the  modifications  of  it  by  McCoy  and  Smits,  is 
that  the  quantity  of  solvents  required  is  very  small.  Determinations 
can  be  (juickly  made,  since  it  is  possible  to  add  the  weighed  quantity 
of  substance  directly  after  the  boiling  point  of  the  solvent  has  been 
taken,  and  to  proceed  at  once  to  determine  the  rise  of  the  boiling 
point.  A,  McK. 

Determination  of  Molecular  Weights.  Henry  C.  Biddle 
{Ainer.  Chetn.  J.,  l'J03,  29,  341 — 352). — A  method  is  described  by  which 
the  diiference  between  the  vapour  pressures  of  a  solution  and  the 
solvent  can  be  measured  directly.  The  apparatus  consists  of  a 
diffeiential  manometer,  in  which  olive  oil  is  used,  and  two  flasks  of 
nearly  the  same  capacity  (about  250  c.c.) ;  the  flasks  are  connected 
with  the  manometer  by  capillary  tubes,  which  are  of  equal  length  and 
form  one  piece  with  the  ground-glass  stoppers  of  the  flasks.  A  tube 
provided  with  a  glass  stop-cock  passes  through  the  stopper  of  each 
tla.sk  and  extends  to  1  —  2  cm.  from  the  bottom;  the  part  of  each 
tube  above  the  stop-cock  is  graduated  and  has  a  capacity  of  10 — 15  c.c. 
By  means  of  a  T-piece  attache<l  to  that  portion  of  the  capillary  tube 
which  connects  the  stoppers  of  the  flasks,  the  whole  apfiar.itu.s  can  be 
readily  exhausted.  A  complete  description  and  diagram  of  this 
apparatus  are  given  in  the  original  paper.  In  making  a  determination, 
the  flasks  are  maintained  at  a  constant  temperature  by  njeans  of  a 
theimostat.  The  pressure  within  the  apparatus  is  reduced  to  about 
300  mm.  of  mercury,  equal  volumes  (10  — 15  c.c.)  of  solution  and 
solvent  respectively  are  introduced  into  the   flasks,  and   the   diirerence 
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between  the  vapour  pressures  is  registered  by  the  manometer.  The 
molecular  weight  is  calculated  from  the  equation 
.¥=A'{100/(/-/')}.(7VlF), 
where  K  is  the  diminution  in  the  vapour  pressure  produced  when  a 
gram-molecular  weight  of  the  substance  is  dissolved  in  100  grams  of 
the  solvent,  and  P  and  W  denote  the  weight  in  grams  of  the  sab- 
stance  and  solvent  respectively. 

By  this  method,  the  molecular  weights  of  naphthalene,  cinuamic 
acid,  salicylic  acid,  and  iodine  in  ethereal  solution,  and  of  naphthalene, 
phenanthrene,  sulphur,  phosphorus,  and  iodine  in  carbon  disulphide 
solution  were  determined.  In  the  case  of  iodine,  it  was  found  that 
in  each  solution  the  molecule  is  diatomic.  In  order  to  ascertain  the 
molecular  complexity  of  iodine  in  alcoholic  solution,  the  osmotic 
pressure  was  determined,  the  vapour  pressure  of  alcohol  being  in- 
sufficient to  afford  trustworthy  data  by  the  method  just  described. 
The  results  point  conclusively  to  the  diatomic  condition  of  iodine  in 
alcoholic  solution,  and  confirm  the  ebullioscopic  determinations  of 
Beckmann  and  Stock  (Abstr.,  1895,  ii,  382).  E.  G. 

Freezing  Point  Depression  in  Electrolytic  Solutions.  James 
Walker  and  A.  J.  Robertson  (Proc.  Roy.  Soc.  Edin.,  1903,  24, 
363 — 379). — Freezing  point  depressions  and  ionisatiou  coefficients  were 
determioed  by  a  method  in  which  the  systematic  errors  introduced 
differ  from  those  introduced  in  the  ordinary  methods.  The  freezing 
point  was  obtained  by  the  addition  of  excess  of  ice  to  the  solution, 
and  when  a  constant  value  had  been  reached  some  of  the  liquid  was 
filtered  off  and  analysed.  To  obtain  the  ionisation  value,  two  experi- 
ments were  made  in  succession,  one  with  the  electrolyte  desired,  the 
second  with  a  non -electrolyte,  or  more  conveniently  with  a  slightly 
dissociated  compound  of  known  ionisation.  The  availability  of  the 
method  is  clearly  shown  by  experiments  with  malonic  and  acetic 
acids,  and  the  agreement  of  the  results  for  strong  electrolytes  with 
those  of  other  observers  is  seen  from  the  following  table  of  equivalent 
depressions  in  0"05iV  solution  : 

HCl.  KCl.  NaCl. 

Loomis 3-59  3-50  3-531 

Barnes 3-597  3-504  3-536 

Walker  &  Robertson  3590  3-493  3-526 

L.  M.  J. 

The  Variability  of  the  Quantity  h  of  the  Equation  of  Con- 
dition. Johannes  D.  van  deu  Waals,  jud.  [Proc.  K.  Akad,  Wetensch. 
Amsterdam,  1903,  5,  487 — 497). — In  order  to  make  a  correction  for 
the  space  actually  occupied  by  the  molecules  of  a  gas,  van  der  Waals 
(sen.)  has  deduced  the  term  176S/32r,  whilst  Boltzmann  has  deduced 
SftSv/SF"  to  be  introduced  into  the  equation  of  conditioo.  The  author 
deduces  mathematically  that  there  is  no  justification  of  the  former 
term,  and  gives  a  shorter  process  for  deducing  that  of  Boltzmann. 

J.  McC. 
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Idea  of  Independent  Components.  Rudolf  Wkgscheider 
[Zeii.  'physikal.  Cheni.,  1903,  43,  376.  Compare  this  vol.,  ii,  356). — 
The  definition  of  independent  components  given  by  the  author  plices 
no  restriction  on  the  application  of  the  phase  rule,  but  that  given  by 
Nerust  (this  vol.,  ii,  356)  requires  in  certain  cases  a  limitation  of  the 
phase  rule.  J.  McC. 

Equilibrium  in  the  System  Composed  of  Sodium  Carbonate, 
Sodium  Hydrogen  Carbonate,  Carbon  Dioxide,  and  Water. 
Herbert  N.  McCoy  {Anier.  Chem.  J.,  1903,  29,  437— 462).— The 
source  of  error  in  many  solul)ility  determinations  of  hydrogen 
carbonates  is  due  to  the  loss  of  carbon  dioxide,  sodium  hydrogen 
carbonate,  for  example,  being  hydrolytically  dissociated  according  to 
the  equation  NaHCO^  +  H.,0;=^NaOH  +  H0CO3.  When  a  solution  of 
sodium  hydrogen  carbonate  of  known  strength  is  taken,  it  is  not  possible 
to  measure  the  amount  of  hydrolytic  dissociation  by  determining  the 
concentration  of  the  vapour  phase,  since  sodium  hydrogen  carbonate 
is  itself  an  acid  and  can  act  on  sodium  hydroxide  thus  :  NaHC03  + 
NaOH^^NagCOg  +  HgO.  The  equilibrium  between  sodium  carbonate, 
sodium  hydrogen  carbonate,  carbon  dioxide,  and  water  was  experi- 
mentally determined  by  the  author  by  an  examination  of  the  liquid 
and  vapour  phases  in  equilibrium  with  one  another  at  25"^.  The 
equilibrium  is  expressed  by  '2M-C/kP{l  —x)  =  K,  where  x  is  the  fraction 
of  sodium  in  the  form  of  hydrogen  carbonate,  l-x  the  fraction  in 
the  form  of  carbonate,  C  the  concentration  of  the  sodium  in  gram- 
atoms  per  litre,  k  the  solubility  coefficient  of  carbon  dioxide  in  water 
at  25°,  and  F  the  partial  pressure  of  the  carbon  dioxide.  For  dilute 
solutions,  A''=53  x  10^, 

From  the  ionisation  constant  of  carbonic  acid,  Walker  (Abstr., 
1900,  ii,  268  ;  compare  also  Walker  and  Cormack,  IVans.,  1900,  77,  5) 
has  calculated  the  hydrolytic  dissociation  of  an  ^V/ 10  solution  of  sodium 
hydrogen  carbonate.  Since,  however,  sodium  hydrogen  carbonate  is 
itself  a  weak  acid,  the  amount  of  free  hydroxide  is  less  than  that 
found  by  Walker. 

The  hydrolytic  dissociation  of  sodium  carbonate  was  calculated.  In 
a  solution  containing  0'5  gram-mol.  of  sodium  carbonate  in  10 
litres,  6  2  per  cent,  of  the  carbonate  exists  as  hydroxide  and  hydrogen 
carbonate.  The  ionisation  constant  of  sodium  hydrogen  carbonate  is 
nearly  equal  to  the  constant  of  the  second  hydrion  of  carbonic  acid, 
which  is  60x10"^^  a  value  1/5040  as  great  as  that  of  the  first 
hydrion.  When  sodium  hydrogen  carbonate  solutions  are  left  exposed 
to  air,  they  lose  carbon  dioxide;  the  state  of  equilibrium  may  be 
calculated  when  the  concentration  of  the  solution  and  the  quantity  of 
carbon  dioxide  in  the  air  are  known.  A.  MoK. 

Reduction  of  some  Metallic  Haloids  by  Hydrogen.  Influence 
of  Pressure.  A.  Jouniaux  {C'oinjH.  rend.,  1903,  136,  1003  —  1005).— 
Certain  metals  are  able  to  decompose  the  halogen  acids,  but  an 
equilibrium  becomes  established  when  a  certain  amount  of  hydrogen 
is    present,    since   the   reaction   is   reversible.     Several    metal  haloids 
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were  heated  in  sealed  tubes  with  hydrogen,  and  after  quickly  cooling 
the  concentration  of  hydrogen  and  halogen  acid  in  the  gas  phase  was 
determined.  Denoting  the  ratio  of  halogen  acid  to  total  quantity  of 
gas  by  a,  it  is  shown  that  log[(2  -  a)(l  -  a)]la-  =  m/T+ (n  +  l)logr  +  ;;  + 
\og2  +  \ogir;6,  where  T  is  the  absolute  temperature,  tt  the  initial  pres- 
sure of  the  hydrogen,  and  6  its  temperature  (absolute),  and  m,  7i,  and  p 
are  constants.  The  values  of  a  obtained  with  silver  chloride  at  540° 
and  640°,  and  with  silver  bromide  at  600°,  655°,  and  700°,  agree  well 
with  those  calculated  from  the  formula.  Silver  iodide  and  lead  iodide 
are  not  acted  on  by  hydrogen,  and  lead  chloride  and  bromide  are 
decomposed  to  such  a  small  extent  that  it  would  be  useless  to  apply 
the  formula.  J.  McC. 


Physical  and  Natural  Equilibrium  between  the  Modifications 
of  Acetaldehyde.  I.  Reinhard  Hollmann  (Zeit.  physikal.  Chem., 
1903,  43,  129 — 159). — The  most  important  rrsults  have  been  previously 
published  by  Roozeboom  (this  vol.,  ii,  135),  but  the  numerical  values 
differ  slightly.  The  natural  melting  point  is  6"75°  with  883  mol.  per  cent, 
paracetaldehyde,  the  natural  boiling  point  is  41  "6°  with  53' 4  mol.  per 
cent,  paracetaldehyde,  whilst  the  natural  critical  temperature  is  218° 
with  1 1  mol.  per  cent,  paracetaldehyde.  It  is  seen  that  at  temperatures 
above  about  100°  the  polymerisation  of  the  saturated  vapour  increases 
with  temperature.  This,  although  the  reverse  of  previously  studied 
examples  of  polymerisation,  is  notcontrary  to  theory.  Some  preliminary 
experiments  were  made  with  metacetaldehyde  which  point  to  the  exis- 
tence of  a  triple  point  at  167°,  but  the  investigations  are  not  completed. 

L.  M.  J. 


Equilibria  in  the  System :  Succinonitrile,  Silver  Nitrate, 
Water.  W.  Mii)T>elbv,rg  {Zeit.  jihysikal.  Chem.,  1903,  43,  305 — 353). 
— The  three  binary  compounds,  C2H4(CN).2,4AgN03  ; 

C2H,(CN)2,2AgN03; 
and  C2H4(CN)2,AgN03,  can  be  formed  from  succinonitrile  and   silver 
nitrate.     In  presence  of  water,  two  ternary  compounds  may  be  formed  ; 
one  of  these  is  2C2H^(CN)2,AgN03,H20,  and   the   composition  of  the 
other  is  probably  to  be  represented  by  4[2C2H4(CN)2,AgN03],H20. 

The  equilibrium  relationships  were  determined  at  the  atmospheric 
pressure. 

The  binary  systems  silver  nitrate — nitrile,  nitrile — water,  and  silver 
nitrate — water  are  discussed.  The  binary  compound,  C2ll4(CN)2,  A  gNO^, 
decomposes  at  76 "3°  into  nitrile  and  the  second  binary  compound, 
C2H4(CN)2,2AgN03.  The  cryoliydric  point  of  a  solution  of  the 
nitrile  in  water  is  -1'2°,  and  in  this  system  a  quadruple  point 
also  occurs  at  18  5°.  The  ternary  systems  are  discussed  and  the 
results  are  graphically  represented  on  a  triangular  diagram.  The 
ternary  compound,  2C2H4(CN)2,AgN03,H20,  decomposes  at  31-3°  into 
C2H^(CN)2,AgN03  and  solution  of  the  nitrile. 

The  equilibria  and  the  isotherms  are  considered  from  all  points  of 
view,  but  the  conclusions  cannot  be  shortly  summarised.        J.  McC, 
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Velocity  of  Transformation  of  Tribromophenol  Bromide 
into  Tetrabromophenol.  A.  H.  J.  Belzer  {Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  55G— 561). — The  velocity  of  transformation  of 
tribromophenol  bromide  (Benedikt,  Abstr.,  1879,  717)  into  tetrabromo- 
phenol l)y  means  of  sulphuric  acid  was  determined  by  making  an 
emulsion  with  chloroform.  Tribromophenol  bromide  can  be  estimated 
in  presence  of  tetrabromophenol  by  ascertaining  the  quantity  of  iodine 
liberated  from  potassium  iodide.  The  action  is  a  unimolecular  one. 
Tiie  influence  of  the  quantity  of  sulphuric  acid  is  very  great,  and  the 
catalytic  agent  appears  to  be  sulplnir  tiioxide. 

The  temperature  coefficient  was  greatest  in  those  cases  where  the 
added  sulphuric  acid  contained  excess  of  sulphur  trioxide. 

The  results  may  be  interpreted  either  by  the  formula  proposed  by 
Benedikt  {loc.  cit.),  or  by  that  suggested  by  Thiele  (Abstr.,  1900,  i, 
288),  but  Kastle's  hypothesis  (Abstr.,  1902,  i,  211)  of  the  intermediate 
formation  and  decomposition  of  non-isolated  products  is  not  supported. 

J.  McC. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  and  the 
Mechanism  of  Induced  Oxidations  ;  Nature  and  Function  of 
Catalase.  A.  S.  Loevenhart  and  J.  H.  Ivastle  [Amer.  Chevi.  J.,  1903, 
29,  397 — 437). — Bredig  and  his  pupils  have  found  that  tlie  catalytic 
decomposition  of  hydrogen  peroxide  by  colloidal  platinum  conforms  to 
the  logarithmic  equation  for  reactions  of  the  first  order,  and  conclude 
that  the  reaction  is  represented  by  the  equation  HgOo  =  HgO  -f  0 
and  not  by  2H202  =  2H.2O -t- 0.^.  The  authors  do  not  accept  this 
conclusion.  Bredig  has  further  expressed  the  analogy  between  enzymes 
and  colloidal  metals  by  terming  the  latter  "  inorganic  ferments,"  and 
has  pointed  out  the  poisonous  effect  produced  by  the  inhibitory  action 
of  many  substances  on  the  decomposition  of  hydrogen  peroxide  by 
colloidal  gold  and  platinum.  The  authors  have  extended  Bredig's  work 
by  iuvef-tigating  the  effect  of  various  inhibitors  on  the  catalytic 
decomposition  by  finely  divided  silver,  platinum,  copper,  iron,  .silver 
oxide,  thallium,  ferrous  oxide,  copper  sulphate,  and  catalase,  whilst  the 
inhibitors  used  were  hydrocyanic  acid,  sodium  nitrate,  potassium 
nitrate,  sodium  chloride,  sodium  fluoride,  sodium  sulphate,  sodium 
phosphate,  sodium  hydrogen  carbonate,  potassium  bromide,  potassium 
oxalate,  ammonium  nitrate, ammonium  chloride,  ammonium  thiocyanate, 
thiocarbamide,  carbamide,  hydrogen  sulphide,  hydroxylamine,  phenyl- 
hydrazine,  acetic  acid,  and  sodium  thiosulphate.  Some  of  the  inhibitors 
retaid  tmd  others  accelerate  the  decomposition  of  hydrogen  peroxide  in 
presence  of  the  various  catalysers,  a  result  which  in  most  cases  can  be 
explained  on  purely  chemical  grounds.  In  the  case  of  finely  divided 
metals,  a  thin,  insoluble  film  of  a  compound  of  the  mejial  is  formed 
over  its  surface,  and  this  accounts  for  the  fact  that  a  very  small 
amount  of  the  inhibitor  will  hold  in  check  a  much  larger  quantity  of 
the  metal.  The  action  of  silver,  for  instance,  is  retarded  by  sodium 
chloride,  but  not  by  sodium  fluoride;  in  the  first  place,  a  coating  of 
silver  chloride  is  produced  on  the  silver ;  in  the  second  case,  there  is 
no  such  deposition,  since  silver  tluorido  is  soluble.  Certain  substance.'^, 
like    ammonium    thiocyanate,   inhibit    because    they    are    themselves 
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oxidised  by  the  hydrogen  peroxide,  which  is  accordingly  removed  fi'om 
the  solution,  and  further,  because  a  substance  like  hydrocyanic  acid 
maybe  formed  in  their  oxidation.  The  analogy  between  the  action  of 
inhibitors  on  the  catalytic  decomposition  by  tissue  extracts  and  by 
colioidal  platinum  is  emphasised  by  Bredrg,  but  the  experiments  of  the 
authors  indicate  that  there  is  no  real  analogy  between  inorganic  and 
organic  catalysers. 

In  the  absence  of  formic  acid,  the  oxidation  of  formaldehyde  by 
hydrogen  peroxide  is  greatly  accelerated  by  finely  div-ided  platinum. 
Although  formic  acid  is  about  twice  as  readily  oxidised  as  formaldehyde 
by  hydrogen  peroxide  in  presence  of  platinum,  it  was  found  that,  in 
absence  of  platinum,  formaldehyde  was  much  more  readily  oxilised  by 
hydrogen  peroxide  than  formic  acid.  When  a  mixture  of  formic  acid 
and  formaldehyde  in  equal  amounts  is  acted  on,  in  presence  of  spongy 
platinum,  by  hydrogen  peroxide  in  quantity  sufficient  to  oxidise  either, 
but  not  both,  to  the  next  higher  stage  of  oxidation,  the  acid  is  oxidised 
almost  to  the  exclusion  of  the  aldehyde.  Formic  acid  is,  accordingly, 
a  stronger  reducing  agent  than  formaldehyde. 

The  oxidation  of  formic  acid  by  hydrogen  peroxide  in  the  presence 
of  cataly.«ers  was  studied.  Those  substances  which  effect  the  decom- 
position of  hydrogen  peroxide  also  accelerate  the  oxidation.  Platinum 
black  and  liver  c.italase  do  not  effect  the  oxidation  of  neutral  potassium 
oxalate  by  hydrogen  peroxide.  A.  McK. 

Colloidal  Metals  and  other  Inorganic  Colloids.  Fkiedrich 
Bock  [Chem.  Centr.,  1903,  i,  614;  from  Oesterr.  Chem.'-Zeit.,  6, 
49 — 54). — In  order  to  demonstrate  experimentally  the  catalysis  of 
hydrogen  peroxide  by  means  of  colloidal  platinum,  its  analogy  with 
the  process  of  fermentation,  and  the  "poisoning  effect"  of  hydrocyanic 
acid  on  it,  six  cylindrical  gas  generating  vessels  are  employed,  the 
delivery  tubes  of  which  dip  under  separate  measuring  vessels  in  the 
same  pneumatic  trough.  Cylinders  1  and  2  are  tilled  with  platinum 
sponge  and  water,  3  and  4  with  colloidal  platinum  and  water,  and 
5  and  6  with  yeast  and  water.  To  2,  4,  and  6,  a  few  drops  of  a  very 
dilute  solution  of  hydrocyanic  acid  are  added,  and  finally  a  solution  of 
pure  hydrogen  peroxide  is  introduced  into  each  cylinder.  Oxygen  is 
evolved  from  cylinders  1,  3,  and  5,  but  not  from  2,  4,  and  6. 

E.  W.  W. 

An  Attempt  to  Explain  Physically  the  Periodic  Regularity 
of  the  Chemical  Elements.  A.  J.  Batschinski  {Zeit.  physikal. 
Chem.,  1903,  43,  372  —  375). — In  the  periodic  recurrence  of  the 
properties  of  the  elements  with  increasing  atomic  weight,  the  author 
sees  an  analogy  with  harmonic  tones.  On  this  basis,  the  hypothesis  is 
set  up  that  the  atoms  are  in  a  state  of  vibration,  and  the  magnitude  of 
the  period  of  vibration  conditions  the  properties  of  the  elements  ;  the 
values  of  the  periods  of  vibration  of  related  elements  stand  in  simple 
relationship  with  each  other.  A  harmonic  relationship  exists  between 
the  square  root  of  the  atomic  weights  of  many  allied  elements,  thus 
for  fluorine,  Jm  =  3x1  "46,  for  chlorine,  Jm  =  4x1  -49,  and  for  bromine 
^m  =  6xl'49. 
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The  author  has  calculated  the  square  roots  of  the  atomic  weights  of 
the  elements,  and  set  these  in  the  Mendeh'cff  table.  The  table  shows  a 
decided  tendency  to  form  a  harmonic  series  in  tbe  vertical  columns, 
and  the  deviations  are  probably  to  be  explained  on  tlie  ground  that 
the  atom  is  not  to  be  regarded  as  a  material  point,  but  as  a  material 
system. 

The  hypothesis  can  also  be  extended  to  the  structure  of  spectra,  and 
explains  why  in  certain  groups  of  elements  the  series  of  spectral  lines 
moves  towards  the  red  end  with  increasing  atomic  weight. 

J.  McC. 


Inorganic  Chemistry. 


Synthesis  of  Water  by  Combustion.  JSTicolae  Teclu  {J.  pr. 
Chem  ,  1903,  [ii],  67,  426 — 428). — The  author  describes  a  new  form  of 
apparatus  for  the  exhibition  of  the  synthesis  of  water  by  combustion 
of  hydrogen  in  air  or  oxygen.  The  apparatus  may  be  used  also  for 
other  syntheses  which  take  place  by  the  combustion  of  gases. 

G.  Y. 

Existence  of  Hydrogen  Tetroxide.  A.  M.  Clover  {Amer. 
Chem.  J.,  1903,  29,  463— 474).— It  is  supposed  by  Bach  (Abstr.,  1900, 
ii,  470)  that  when  potassium  tetroxide  is  dissolved  in  dilute  acid 
hydrogen  tetroxide  is  produced.  The  author  has  repeated  Bach's 
experimental  work,  and  concludes  that  there  is  no  evidence  for  the 
existence  of  this  substance.  The  sulphuiic  acid  used  was  never 
stronger  than  ^\'/l,  an  Njb  solution  being  employed  in  several  experi- 
ments. The  quantity  of  oxygen  evolved  was  not  in  excess  of  that 
calculated  from  the  equation  SHaO.^-f  2KMn04  + 3H2S04  =  K.^SO^  + 
2MnS04  +  SHgO  +  5O2,  but  corresponds  with  the  calculated  amount. 
The  requisite  amount  of  acid  must,  however,  be  present,  but  a  large 
excess  of  acid  has  no  influence  on  the  reaction.  Bach  obtained  an 
excess  of  oxygen  because  he  used  insufficient  acid ;  manganese  dioxide 
was  accordingly  deposited,  and  this  decomposed  the  remaining  hydrogen 
dioxide  catalytically.  Expeiiments  with  commei'cial  sodium  dioxide 
gave  similar  results.  A.  McK. 

Action  on  Metals  of  Solutions  of  Hydrochloric  Acid  in 
Various  Solvents.  IIakkison  E.  Batten  {J.  J'hysiad  Chem.,  1903, 
7,  153  —  189). — A  brief  historical  review  of  the  action  of  moisture  in 
causing  chemical  action  is  first  given,  and  the  author's  method  of 
investigating  this  action  is  described.  The  utmost  precautions  appear 
to  have  been  taken  to  ensure  the  complete  absence  of  moisture,  and 
various  samples  of  each  .solvent  were  employed,  and  frequently  slightly 
different  results  were  obtained  with  different  samples.  With  %  chloro- 
form solution  of  hydrogen  chloride,  the  electrical  conductivity  of 
which  was  very  much  less  than    that  of  a  dry  air  gap,  magnesium  and 
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aluminium  showed  no  evolution  of  gas,  cadmium  but  very  little, 
whilst  zinc  was  vigorously  attacked,  more  hydrogen  being  apparently 
evolved  than  in  a  normal  hydrogen  chloride  aqueous  solution.  After 
a  quantity  of  zinc  had  been  dissolved,  the  other  metals  were  corroded 
owing  to  the  zinc  chloride  now  present  in  the  solution.  With  carbon 
tetrachloride  as  solvent,  zinc  alone  of  the  above  four  metals  is  attacked, 
but  after  about  an  hour  it  becomes  coated  with  a  protective  coating, 
probably  zinc  chloride.  In  ethyl  chloride  solution,  zinc  is  rapidly 
tarnished  with  evolution  of  gas  ;  most  of  the  other  metals — for  example, 
silver,  copper,  manganese,  chromium,  cobalt,  &c. — were  tarnished  or 
corroded  without  evolution  of  gas,  but  after  standing  some  hours,  gas  is 
evolved  by  the  action  of  aluminium  or  magnesium  ;  calcite  and  witherite 
were  not  attacked.  In  benzene  solution,  zinc  was  acted  on,  hydrogen  being 
evolved  with  vigour,  but  aluminium  and  magnesium  were  not  affected. 
A  trace  of  water,  let  in  by  opening  the  receiver  to  the  air,  did  not  cause 
action  on  the  latter  metals.  Solution  of  hydrogen  chloride  in  stannic 
chloride  was  without  action  on  all  the  metals  and  carbonates  examined. 
Its  conductivity,  however,  was  considerably  greater  than  that  of  the 
benzene  or  ethyl  chloride  solutions,  both  of  which  have  a  vigorous  action 
on  zinc.  Solutions  in  silicon  tetrachloride  caused  a  slight  tarnish  on 
copper  and  lead,  but  thei'e  was  no  action  on  other  metals  and  carbon- 
ates. A  solution  in  phosphorus  trichloride  similarly  caused  merely  a 
slight  tarnish  on  lead,  tin,  and  bismuth.  Solution  in  arsenic  tri- 
chloride caused  evolution  of  gas  in  the  case  of  magnesium  and  zinc,  but 
had  no  action  on  carbonates,  whilst  the  solution  in  antimony  chloride 
had  no  effect  on  the  metals  different  from  that  of  the  pure  solvent 
alone.  Some  of  the  metals  act  readily  on  sulphur  monochloride  ;  for 
instance,  magnesium,  cobalt,  copper,  antimony,  and  tellurium  ;  with 
the  other  metals,  the  solution  in  this  solvent  caused  no  evolution  of 
gas,  although  corrosion  or  tarnish  occurred  with  zinc,  aluminium, 
cadmium,  iron,  tin,  and  bismuth.  Solutions  in  thionyl  chloride  had 
but  little  effect  on  metals,  but  vigorously  attacked  calcite  and 
witherite.  The  author,  in  discussing  his  results,  points  out  that 
action  is  not  determined  by  the  conductivity,  the  heat  of  formation 
of  the  chloride,  or  by  the  solubility  of  the  chloride  in  the  solvent,  but 
that  chemical  individuality  is  apparent.  In  an  addendum,  the  action 
of  zinc  on  the  benzene  solution  is  treated  in  further  detail,  as  the 
author's  results  are  at  variance  with  those  of  Remsen  and  Talk,  and 
it  is  shown  that  the  precautions  adopted  by  the  latter  to  ensure 
absence  of  moisture  were  not  as  rigorous  as  his  own.  L.  M.  J. 

Regularities  in  the  Composition  of  Halogen  Double  Salts. 
Fkitz  Ephraim  (Ber.,  1903,  36,  1177— 1184).— Mainly  a  theoretical 
paper.  The  author  considers  that  the  composition  of  halogen  double 
salts  is  dependent  on  the  atomic  weight  or  spatial  magnitude  of  the 
atoms  forming  the  salt.  Thus,  vanadium  gives  the  salts  VgFgjGNH^F  ; 
VaFg.SNaF ;  V2Fg,4KF,  and  in  these  the  number  of  mols.  of  alkali 
fluoride  present  is  determined  by  the  magnitude  of  the  alkali  metal 
or  radicle.  All  attempts  to  prepare  the  salt  V2Fg,6NaF  were 
fruitless ;  on  the  other  hand,  salts  containing  less  alkali  fluoride 
than  corresponds  with  the   maximum  can  be  obtained,   for  example. 
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2NH^F,VoFg.  A  similar  regularity  is  seen  in  the  oxy fluorides, 
ONH^F.SVOF,, ;  8NaF,3VOF._, ;  TKF.SVOF, ;  and  in  the  case  of 
niobium,  the  salt  3NH^F,N1)(JF3  is  stable,  whilst  the  corresponding 
potassium  salt, on  recrystalli?ation,isconverted  intothesalt2KF,NbOF3; 
the  zinc  and  copper  salts  are  also  of  the  type  ZnFq.NbOFj.  With 
tantalum,  the  salts  3NaF,TaF5  and  SNHjF.TaFg  are"  stable,  but  the 
potassium  salt  has  the  formiila  2KF,TaF5. 

With  an  increase  in  the  atomic  weight  of  the  negative  metal,  a 
greater  stability  of  the  more  complex  salts  is  seen  ;  thus,  with  vana- 
dium (51"2),  only  the  ammonium  salt,  3NH^F,VOoF,  is  stable,  and  the 
corresponding  potassium,  zinc,  and  copper  salts  are  not  known  ;  but  with 
niobium  (93"7)  the  potassium  salt  with  3KF  can  be  isolated,  but  not 
the  corresponding  zinc  and  copper  salts. 

Similar  laws  seem  to  regulate  the  amount  of  water  of  crystallisation 
contained  in  the  salts,  as  is  seen  in  the  following  table ; 

CuBr2,2LiBr,6H.,0.      CdBr,,NaBr,2iH,0.      SnBr4,2HBr,8H20. 
CuBr2,2N H^Br,2H.,0.  CdBr^.KBr, J  H.A    SnBr^,2Li(NH4,Na)Br,6II,0. 
CuBr2,2CsBr,OH,0.     CdBr,,CsBr,0H.3O.        SnBr4,2KBr,0H2O. 

W.  A.  D. 

Affinity  at  Low  Temperatures.  Reactions  of  Liquid  Fluorine 
at  -  187^.  Hknri  Moissan  and  James  Dewar  {C'ompt.  rend.,  1903, 
136,  785 — 788.  Compare  this  vol.,  ii,  360). — In  carrying  out 
experiments  at  such  low  temperatures  as  -  190°,  two  difficulties  are 
met  with  ;  moisture  is  condensed  from  the  atmosphere  and  forms  a 
layer  of  ice  around  the  cooled  substances  which  protects  them  from 
attack,  and,  secondly,  layers  of  insoluble  products  of  the  reaction 
are  formed  and  preserve  the  substances  from  further  action. 

In  investigating  the  action  of  liquid  fluorine  at  —  187"  on  various 
substances,  the  carefully  dried  substance  contained  in  a  narrow,  sealed 
glass  tube  was  cooled  to  -  190'^  and  then  the  tube  broken  inside  a 
crystal  tube  containing  the  liquid  fluorine. 

Although  iodine  takes  fire  in  fluorine  at  the  ordinary  temperature, 
no  reaction  occurs  at  this  low  temperature.  A  mixture  of  liquid 
oxygen  and  fluorine  can  be  separated  by  distillation.  Sulphur  burns 
in  liquid  fluorine  with  an  intensely  blue  flame,  the  whole  apparatus 
being  broken  by  the  elevation  of  temperature ;  sulphur  hexa- 
fluoride  is  formed.  Selenium  and  fluorine  combine  explosively  at  this 
low  temperature,  whilst  tellurium  is  not  attacked.  Nitrogen  and  fluorine 
have  no  action  on  one  another  at  any  temperature.  Red  phosphorus 
and  fluorine  combine  with  development  of  heat,  phosphorus  penta- 
fluoride  being  produced.  Arsenic  and  fluorine  react  violently,  the 
arsenic  burning  with  a  blue  flame.  Antimony  is  not  attacked.  The 
different  varieties  of  carbon,  crystalline  silicon,  and  amorphous  boron  do 
not  react  with  fluorine,  but  wood  charcoal  and  soot  become  incandescent 
in  li(juid  fluorine.  Sodium  does  not  lose  its  lustre,  but  it  becomes 
surrounded  by  a  transparent  layer  of  sodium  fluoride  ;  potassium  at 
first  has  no  action,  but  after  a  few  seconds  a  violent  explosion  occurs. 

Potassium    iodide    does    not    react    with    liijuid    fluorine    below    its 
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boiling  point,  but  at  this  temperature  a  rapid  action  sets  in  with 
development  of  heat,  the  iodine  being  displaced  by  fluorine.  Under 
the  same  conditions,  mercuric  iodide  and; potassium  ferrocyanide  are 
not  attacked.  Arsenious  oxide  is  not  changed  by  fluorine  ;  the  same 
holds  for  silica  and  boric  anhydride,  but  lime  reacts  violently,  becom- 
ing incandescent,  the  apparatus  finally  being  destroyed.  Calcium 
carbide  is  without  action. 

Anthracene  and  liquid  fluorine  react  with  explosive  violence  at  -  187°, 
carbon  being  deposited  ;  under  the  same  conditions,  iodoform,  sugar, 
mannitol,  and  morphine  are  not- decomposed  by  fluorine.     K.  J.  P.  0. 

Preparation  of  Thionyl  Chloride.  Chemische  Fabrik  Gries- 
heim-Elektron  (D.E.-P.  139455). — Thionyl  chloride  may  be  prepared 
by  adding  sulphur  trioxide  to  ordinary  sulphur  chloride  at  a  tempera- 
ture of  75—80°,  according  to  the  equation  SO3  +  SgCl^  =  SOClg  +  SO^  +  S. 
Chlorine  is  passed  in  continuously  in  order  to  reconvert  the  sulphur 
produced  into  sulphur  chloride.  In  this  way,  an  almost  theoretical 
yield  is  obtained,  and  the  practical  inconveniences  attending  the  use 
of  higher  chlorides  of  sulphur  are. avoided,  C.  H.  D. 

Compounds  of  Selenates  with  lodates,  Phosphates,  and 
Arsenates.  Kudolph  F.  Weinland  and  Geokg  Barttlingck  {Ber., 
1903,  36,  1397 — 1404). — Selenate  lodates. — These  are  of  two  types, 
2Se03,l206,2M20,H20  (or  MHSeO^.MIOg)  and  2Se03,3l205,21\T20,5H20 
(or  MHSe04,2HI03jMI03,H20) ;  they  do  not  separate  from  solutions 
containing  the  theoretical  quantities  of  the  constituents,  but  the 
selenic  acid  has  to  be  in  excess  so  as  to  prevent  the  acid  iodate  from 
being  formed.  The  second  type  is  obtained  from  solutions  containing 
a  minimum  of  alkali.  Potassium  selenate  iodate^  2SeO.,,l205,2K20>H20, 
forms  flat,  transparent,  four-sided  prisms,  and  the  anwionium  salt  is 
similar.  Potassium  selenate  tri-iodaie,  2Se03,3l205,2K20>SI^^2^>  fo'"™s 
small,  colourless,  thick,  well-developed  prisms^  and  closely  resembles 
the  analogous  rubidium  and  ammonium  salts. 

Selenate  Phosphates  and  Selenate  Arsenates. — These  compounds  exist  in 
two  types,  2Se03,P205(As.205),2M20,3H20  or  MH2P(As)04,MH8e04, 
and5Se03,P205(As205),3-5K20,5-5H20or2MH2P(As)04,5KHSe04,H2^; 
the  former  is  analogous  to  the  sulphate  phosphates  (Jacquelain,  Ann. 
Chim.  Phys.,  1839,  [ii],  70,  317)  and  the  sulphate  arsenates  (Friedheim, 
Abstr.,  1894,  ii,  314),  l»ut  the  latter  has  no  true  analogue.  In  the 
case  of  potassium,  selenate  phosphates  and  selenate  arsenates  of  both 
types  were  prepared,  but  of  rubidium  and  ammcnium  only  salts  of  the 
first  formula  could  be  obtained  ;  the  selenate  monophosphates  form  hard, 
colourless  leaflets,  and  the  selenate  diphosphates  transparent,  rod-shaped 
crystals.  W.  A.  D. 

Oxidation  of  Atmospheric  Nitrogen  by  Electric  Discharges. 
Franz  von  Lepel  {Ber.,  1903,  36,  1251—1258.  Compare  Muthmann 
and  Hofer,  this  vol.,  ii,  206). — An  increased  yield  of  nitric  acid  is 
obtained  by  rotating  a  pair  of  anodes  about  a  single  cathode,  but  the 
yield  decreases  again  if  too  many  anodes  are  used  or  if  the  speed  of 
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rotation  is  too  great ;  the  best  speed  must  be  determined  experi- 
mentally for  each  form  of  apparatus.  The  best  results  are  obtained 
when  the  anode  is  a  point  and  the  cathode  a  plate.  The  materials 
used  for  the  electrodes  are  also  important ;  copper  (  +  )  and  carbon  (  -  ) 
is  appai"ently  the  best  combination,  but  with  a  zinc  anode  a  gold 
cathode  gives  the  best  yield,  with  an  iron  anode  a  cathode  of 
manganese  dioxide  is  best,  and  with  a  platinum  anode  a  cathode  of 
manganese  dioxide  or  carbon.  The  liquid  used  for  absorbing  the 
nitrogen  oxides  has  an  important  influence  on  the  yield,  the  best 
results  being  given  by  potassium  carbonate  and  the  worst  by  pure 
water.  By  collecting  the  products  separately,  it  was  found  that  nitric 
acid  is  produced  almost  exclusively  in  the  absorption  chamber  and 
not  in  the  chamber  in  which  the  combustion  is  carried  on.  Oxygen 
mixed  with  the  air  increases  the  yield  of  acid,  hydrogen  has  a  slightly 
favourable  effect,  and  the  use  of  ozonised  air  gives  only  slight 
increases  in  the  yield.  The  nature  of  the  flame  is,  however,  the 
most  important  factor  in  determining  the  yield ;  the  first  product  is 
nitrogen  monoxide,  an  endothermic  compound,  and  it  is  important 
that  this  should  be  removed  as  rapidly  as  possible  from  the  flame. 

T.  M.  L. 

Action  of  Liquefied  Ammonia  on  Phosphorus.  Alfred 
Stock  {Ber.,  1903,  36,  1120— 1123).— When  yellow  phosphorus  is 
heated  above  its  melting  point  with  excess  of  liquefied  ammonia,  it 
is  converted  into  a  fine,  black  powder,  which  contains  phosphorus, 
nitrogen,  and  hydrogen.  It  turns  intensely  orauge-red  in  moist  air,  the 
change  occurring  very  quickly  in  presence  of  acids  ;  the  black  colour  is 
regenerated  by  addition  of  ammonia.  The  black  substance  is  possibly 
P2NH2  and  the  red  P^O. 

Schenck's  experiments  (this  vol.,  ii,  363)  are  criticised. 

A.  McK. 

Pyrophosphorous  Acid.  Victor  Auger  (Compt.  rend.,  1903, 
136,  811— 815).— Amat's  attempts  (Abstr.,  1890,  438)  to  prepare 
pyrophosphorous  acid  from  pyrophosphites  leads  only  to  the  formation 
of  phosphorous  acid.  Kraut  [Annalen,  1871,  158,  332)  and  Gautier 
{Compt.  read.,  1873,  76,  49)  did  not  obtain  this  acid  by  the  action  of 
phosphorous  trichloride  on  phosphorous  acid  ;  Besson  (Abstr.,  1898, 
ii,  IGO)  showed  that  phosphorous  trichloride  reacted  with  a  small 
quantity  of  water  to  form  phosphorous  and  hydrochloric  acids.  Pyro- 
phosphorous acid,  H^P,,Or,,  is  easily  prepared  by  vigorously  shaking 
together  phosphorous  acid  and  phosphorous  trichloride,  the  latter  being 
in  large  excess,  and  the  temperature  being  maintained  at  30 — 40^^ ;  the 
clear  liquid,  thus  obtained,  is  also  produced  by  passing  carbon  dioxide 
saturated  with  the  vapour  of  phosphorous  trichloride  into  a  paste 
made  by  moistening  the  trichloride  with  water.  The  liquid  is  placed 
over  phosphoric  oxide  and  potassium  hydroxide  in  a  desiccator,  when 
it  solidifies  to  crystals,  wliich  are  very  deliquescent  and  melt  at  SS'^. 
When  moistened  with  water,  this  acid  is  immediately  converted  into 
phosphorous  acid  ;  on  heating  to  lOO'^,  it  becomes  yellowish-red,  and  at 
130    hydrogen  phosphide  is  evolved.  K.  •/.  1*.  O. 
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Action  of  Hydrogen  on  the  Arsenic  Sulphides  in  the 
presence  of  Antimony,  and  on  Antimony  Trisulphide  in  the 
presence  of  Arsenic.  Henri  Pklabon  [Compt.  o-end.,  1903,  136, 
812—813.  Compare  Abstr.,  1902,  ii,  253).— When  realgar,  05  gram, 
is  heated  at  620°  with  quantities  of  antimony  varying  from  O'l  to  30 
grams  in  an  atmosphere  of  hydrogen,  hydrogen  sulphide  is  formed,  and 
has  a  partial  pressure  which  amounts  to  0'834  of  the  total  pressure  for 
the  lowest  proportion  of  antimony  used,  and  0'615  of  the  total  pressure 
for  the  largest  amount  of  antimony ;  the  partial  pressure  of  the 
hydrogen  sulphide  decreases  with  increase  of  the  proportion  of  anti- 
mony, but  the  rate  of  deci^ease  becomes  much  slower,  after  the  amount 
of  antimony  present  is  in  excess  of  that  equivalent  to  the  sulphur  in 
the  realgar.  When  0*4  gram  of  antimony  is  used,  the  solid  left  in 
the  tube  after  the  experiment  consists  of  two  parts,  one  of  which  is 
antimony  sulphide  containing  a  trace  of  antimony,  and  the  other  an 
alloy  of  antimony  and  arsenic.     Arsenic  sulphide  is  not  present. 

When,  instead  of  realgar,  a  mixture  (0'5  gram)  of  arsenic  and 
sulphur  in  the  proportion  of  As  :  Sg  is  used,  and  quantities  of  antimony 
varying  from  0*2  to  3-0  grams,  the  temperature  being  the  same  as  in 
the  previous  case,  the  partial  pressure  of  the  hydrogen  sulphide  is 
initially  0'94,  and  decreases  rapidly  until  the  amount  of  antimony 
present  is  equivalent  to  the  sulpbur  ;  after  that  point  is  reached,  the 
rate  of  decrease  of  the  partial  pressure  diminishes. 

In  experiments  made  with  antimony  trisulphide  and  arsenic  at  630°, 
0*5  gram  of  the  sulphide  being  used  and  the  amount  of  arsenic 
increasing  fx'om  0  to  3"0  grams,  the  proportion  of  the  hydrogen 
sulphide  in  the  gas  phase  increases  from  0"711  to  0  761. 

K.  J.  P.  0. 

Arsenious  Acid.  Jan  yon  Zawidzki  {Ber.,  1903,  36, 1427 — 1436). 
— Molecular  weight  determinations  show  that  when  arsenious  oxide  is 
dissolved  in  water  the  resulting  molecules  contain  only  a  single  atom 
of  arsenic.  The  acid  is  a  poor  conductor,  and  appears  to  be  very 
slightly  dissociated ;  the  molecular  conductivity  of  the  sodium  salt, 
NaHjAsOg,  determined  in  presence  of  iVy32  arsenious  acid  in  order  to 
diminish  hydrolytic  dissociation,  resembles  that  of  the  sodium  salt  of 
a  monobasic  acid ;  the  increase  of  mol.  conductivity  at  extreme 
dilutions  might  be  explained  as  due  to  further  dissociation  of  the 
HgAsOg  ion,  but  is  regarded  by  the  author  as  caused  by  hydrolysis 
and  oxidation.  This  view  is  in  agreement  with  the  observations  of 
Thomsen  that  137'8  Cal.  are  liberated  in  neutralising  As.^Og  with 
2NaOH,  and  only  12  9  Cal.  on  adding  a  further  2NaOH,  and  estab- 
lishes the  view  that  ai'senious  acid  is  essentially  a  feeble  monobasic 
acid.  It  is  also  an  extraordinarily  feeble  base,  but  the  basic  properties 
are  too  slight  to  allow  of  definite  measurements.  T.  M.  L. 

Preparation  of  Solid  Carbon  Dioxide.  Nicolae  Teclu  {J. 
pr.  Chevi.,  1903,  [ii],  67,  423— 425).— To  exhibit  the  formation  of 
solid  carbon  dioxide,  a  stream  of  liquid  carbon  dioxide  issuing  from  a 
jet  is  directed  into  a  glass  tube  connected  with  a  series  of  bulbs.  The 
formation  of  the  solid  can  be  seen  taking  place  in  the  bulbs.     A  form 
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of  apparatus  suitable   for  the  preparation  of  large  quantities  of  solid 
carbon  dioxide  is  described.  G.  Y. 

Equilibrium  between  Iron  Oxides  and  Carbon  Monoxide 
and  Carbon  Dioxide.  Emil  Baur  and  A.  Glaessner  {Zeit.jyhysikal. 
Chein.,  1903,  43,  354 — 368). — The  equilibria  which  may  be  established 
by  conducting  carbon  monoxide  or  carbon  dioxide  over  iron  are  repre- 
sented by  tlie  equations:  Fe +  C0  =  FeO  +  G  ;  FeO  +  C0  =  Fe  +  CO.^ ; 
C  +  CO,,  =  2C0.  The  reaction  Fe,,0^  +  CO  =  3  FeO  +  CO2  is  also  one  of 
equilibrium.  The  equilibrium  relationships  were  determined  by 
heating  the  solid  in  an  ataiosphei-e  of  carbon  monoxide  or  carbon 
dioxide  in  a  boat  contained  in  a  porcelain  tube  connected  with  a  gas- 
burette.  The  tube  was  electrically  heated,  and  the  temperature  was 
measured  by  a  thermoelement.  After  the  equilibrium  had  been 
established,  the  gas  was  drawn  off  and  analysed.  The  solids  examined 
were  :  feiTOSoferric  oxide  and  ferrous  oxide,  and  ferrous  oxide  and 
iron.  The  equilibrium  curve  in  the  first  case  exhibits  a  maximum  at 
490°,  when  the  gas  phase  contains  47  per  cent,  of  carbon  monoxide. 
This  indicates  the  temperature  at  which  ferrosoferric  oxide  is  most 
difficultly  reduced.  In  the  second  case,  the  curve  shows  a  minimum 
point  at  680°,  when  59  per  cent,  of  carbon  monoxide  is  present  ;  this 
corresponds  with  the  temperature  at  which  ferrous  oxide  is  most  easily 
reduced  to  iron. 

The  results  are  plotted  graphically  along  with  Boudouard's  values  for 
the  equilibrium  between  carbon  and  carbon  dioxide,  and  from  the 
points  where  the  curves  cut  it  is  deduced  that  at  atmospheric  pres- 
sure, carbon  monoxide,  carbon  dioxide,  ferrous  oxide,  ferrosoferric 
oxide,  and  carbon  can  exist  side  by  side  at  647°,  and  the  three  solids 
are  in  equilibrium  at  685°.  Above  685°,  carbon  and  iron  can  exist 
together,  and  below  647°  carbon  and  ferrosoferric  oxide. 

These  conclusions,  derived  from  the  curves,  have  been  experimentally 
verified. 

When  applied  to  the  reactions  which  take  place  in  the  blast  furnace, 
the  results  show  that  the  reductions  of  ferrosoferric  oxide  and  ferrous 
oxide  must  take  place  at  different  zones  which  ax*e  characterised  by 
different  contents  of  carbon  monoxide.  Iron  in  contact  with  a  gas 
rich  in  carbon  monoxide  at  temperatures  below  647°  is  oxidised  and 
carbon  is  deposited,  but  no  carbon  can  be  deposited  from  the  gas  at  a 
temperature  higher  than  680°. 

The  heat  of  formation  of  ferrosoferric  oxide  at  490°  under  constant 
pressure  is  calculated  to  be  267,380  Cal.,  and  that  of  ferrous  oxide  at 
680°  is  67,350  Gal.  J.  McC. 

The  Decomposition  of  Carbon  Monoxide  and  Chemical 
Equilibrium  in  the  Blast  Furnace.  Rudolf  Sciienck  and  F. 
Z1MMEK.MANN  {IJer.,  1903,  36,  1231  —  1251.  Compare  Boudouard, 
Abstr.,  1899,  ii,  287,  365,  417,  595,  596  ;  1900,  ii,  199  ;  1901,  ii,  151, 
314,  383,  646),— The  reversible  reaction  2CO^G  +  C02  has  been 
studied  as  a  time  reaction  in  the  presence  of  metals  and  metallic 
oxides.     The  apparatus  consisted  of  an  air  thermometer   in  which  the 
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raetal  or  metallic  oxide  could  be  introduced  and  then  sealed.  Tliis 
vessel  was  attaclied  to  a  series  of  two  manometei-s  and  three  taps,  one 
of  which  was  a  three-way  cock.  By  this  means,  the  apparatus  could 
be  readily  exhausted,  filled,  and  emptied. 

The  metals  employed,  namely,  iron,  cobalt,  and  nickel  and  their 
oxide.*,  were  deposited  in  a  fine  state  of  division  on  pumice,  which 
had  been  reduced  in  a  current  of  pure  hydrogen  (from  aluminium  and 
hydrochloric  acid)  and  then  extracted  with  dilute  hydrochloric 
acid.  By  this  process,  the  whole  of  the  original  iron  compounds  con- 
tained in  the  pumice  were  removed.  The  oxides  were  obtained  by 
saturating  the  pumice  with  solutions  of  the  metallic  nitrates  and 
then  strongly  heating.  To  obtain  the  deposit  of  metal,  the  pumice, 
with  the  oxide,  was  reduced  in  a  stream  of  pure  hydrogen.  The  oxides 
of  cobalt  and  nickel  completely  oxidise  carbon  monoxide  to  the 
dioxide  at  445°  and  are  themselves  reduced  to  the  metallic  state,  so 
that  no  alteration  in  pressure  occurs.  With  ferric  oxide,  only  part  of 
the  carbon  monoxide  is  oxidised,  and  a  slight  reduction  in  pressure 
occurs  owing  to  the  catalytic  decomposing  action  of  the  metallic  iron 
produced  on  the  monoxide.  It  has  been  found  that  with  a  gaseous 
mixture  containing  one  volume  of  the  monoxide  to  four  of  the  dioxide 
no  reduction  of  the  ferric  oxide  occurs  and  the  pressure  remains 
constant. 

The  carbon  dioxide  obtained  by  Boudouard  must  have  been  due 
to  the  oxidation  of  the  carbon  monoxide  by  the  ferric  oxide  and  not 
to  the  catalytic  decomposition  of  the  monoxide.  Finely  divided  metals 
.iccelerate  the  decomposition  of  the  monoxide  into  carbon  and  dioxide 
in  a  remarkable  manner. 

With  nickel  at  a  temperature  of  445°,  the  reaction  has  been  shown 
to  be  biniolecular  and  should  be  represented  as  2CO  =  C  +  C02  ;  at  310° 
and  360°,  however,  the  reaction  appears  to  be  unimolecular  and 
probably  occurs  in  two  stages,  namely,  CO  =  0  +  0  and  then  CO  +  0  = 
COo,  the  second  reaction  proceeding  much  more  rapidly  than  the  first. 
When  a  number  of  experiments  are  performed  in  the  same  vessel 
without  removing  the  carbon  produced,  the  value  for^the  velocity 
constant  is  always  higher. 

The  reaction  does  not  appear  to  be  complete,  but  is  reversible,  and  a 
state  of  equilibrium  is  established  even  at  temperatures  of  445° 
(compare  Boudouard,  loc.  cii.). 

When  cobalt  is  employed,  the  numbers  agreed  with  neither  a  uni- 
nor  a  bi-molecular  reaction.  This  is  probably  due  to  iron  contained  as 
an  impurity  in  the  cobalt. 

When  iron  is  employed,  the  pressure  never  becomes  absolutely 
constant  so  long  as  any  gas  is  present,  and  ultimately  the  whole  of  the 
carbon  present  is  deposited  in  the  free  state  and  ferric  oxide  is  formed. 
It  would  appear  that  the  iron  first  reacts  as  a  catalyser,  decomposing 
the  carbon  monoxide  into  carbon  and  dioxide.  When  the  concen- 
tration of  the  dioxide  has  increased,  and  that  of  the  monoxide  decreased, 
to  a  certain  limit,  the  metal  begins  to  reduce  the  dioxide,  and  the  two  I'e- 
actions  then  proceed  simultaneously,  so  that  the  composition  of  the  gas 
remains  the  same.  Experiments  made  at  360°  and  445°  indicate  that 
the  reaction  is  unimolecular,  but  that  at  508°  it  becomes  bimolecular. 
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The  compositions  of  the  gaseous  mixtures  are  as  follows  : 
360"'  10-5  per  cent,  monoxide  and  80  5  dioxide 

445  52-8       „  „         47-2      „ 

508  47  „  *„         52-9      „ 

The  numbers  obtained  at  360°  probably  indicate  the  presence  of 
some  oxide  other  than  ferric  oxide.  J.  J.  S. 

Preparation  of  Potassium  from  Fused  Potassium  Hydroxide. 
RuMiAKD  LouENz  and  W.  Clark  {Zcit.  Elehlrocliem.,  1903,  9, 
269—271). — The  authors  regard  the  diHiculty  of  the  preparation  of 
potassium  by  electrolysis  of  fused  potassium  hydroxide  as  resulting 
from  the  great  tendency  of  the  metal  to  dissolve  or  form  a  metallic 
"  fog  "  in  the  electrolyte  (compare  Abstr.,  1901,  ii,  142,  and  538). 
When  the  solution  of  metal  is  prevented  from  diffusing  away  from 
the  cathode  by  means  of  a  porous  partition  (a  magnesite  crucible  is 
used),  good  yields  of  potassium  are  obtained.  For  example,  15"5 
grams  of  potassium  were  obtained  with  13*4  amperes  and  15  volts  in 
71  minutes,  or  58  per  cent,  of  the  theoretical  current  efficiency. 

This  method  does  not  yield  barium  from  the  fused  hydroxide ; 
nothing  but  barium  oxide  is  produced,  Ba(OH).^  +  Ba  =  2BaO  +  H2. 
Sodium  and  lithium  were  prepared  from  the  chlorides,  however, 
although  the  magnesite  crucible  is  rapidly  attacked.  An  experiment 
with  barium  chloride  was  unsuccessful.  T.  E. 

The  Dependence  of  the  Reactive  Power  of  Potassium  and 
Sodium  Hydroxides  on  the  Concentration.  Wiluelm  Vaubel 
{Zeit.  aufjew.  Chem.,  1903,  16,  389 — 391). — Potassium  manganate  is 
not  stable  in  solution  unless  alkali  is  present.  The  minimum  quantity 
of  sodium  hydroxide  required  to  render  the  solution  stable  is  0  1  per 
cent.,  and  of  potassium  hydroxide  0'04  per  cent.  A  solution  of 
calcium  hydroxide  also  hinders  the  decomposition,  but  sodium  carbon- 
ate, sodium  chloride,  and  disodium  hydrogen  phosphate  do  not  appear 
to  prevent  the  transformation  into  permanganate.  Potassium  per- 
manganate behaves  inversely.  It  is  quite  stable  in  solutions  contain- 
ing up  to  27  80  per  cent,  of  sodium  hydroxide,  but  if  more  of  the 
alkali  be  present  potassium  manganate  is  formed.  The  author  claims 
that  this  varying  action  of  alkali  according  to  concentration  can  only 
be  due  to  the  formation  of  hydrates  or  of  complex  molecules  formed 
by  the  hydroxide  itself. 

Not  only  does  the  rate  of  absorption  of  oxygen  by  organic  hydroxy- 
derivatives  depend  on  the  concentration  of  the  alkali  present,  but  the 
quantity  absorbed  is  also  influenced  by  this  concentration.  With 
quinol,  the  greatest  absorption  takes  place  when  the  solution  contains 
4-5  per  cent,  of  sodium  hydroxide.  With  catechol,  the  influence  of 
the  sodium  hydroxide  concentration  is  only  small.  In  the  case  of 
pyrogallol,  the  maximum  absorption  is  obtained  when  the  solution 
contains  0*5  to  2*25  per  cent,  of  sodium  hydroxide,  and  with  gallic 
acid  the  maximum  is  found  when  45  per  cent,  of  the  alkali  is  present. 

After  the  ab.sorption  of  oxygen  by  pyrogallol  and  alkali,  a  compound 
of  the  foimi.li  C',„U,-0.(OH),  was  isolated.  J.  McC. 
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Preparation  of  Alkali  Nitrites.  Chemische  Fabrik  Grunau, 
Landshoff  tfe  Meyer  (D.E.-P.  138029). — Sodium  nitrate,  mixed  with 
5  per  cent,  of  sodium  hydroxide,  i.s  fused,  and  5 — 10  per  cent,  more 
than  the  theoretical  quantity  of  sodium  sulphite  gradually  added,  the 
temperature  being  maintained  at  320°  to  420°.  The  product  is 
extracted  with  mother  liquor  from  a  previous  crystallisation  of  nitrite, 
and  by  a  suitable  arrangement  of  extracting  vessels  in  series  the 
nitrite  may  be  obtained  free  from  sodium  sulphate.  C.  H.  D. 

Electrolytic  Reduction  of  Potassium  Chlorate.  Donato 
ToMMASi  {CoNipt.  rend.,  1903,  136,  1005—1006.  Compare  Bancroft, 
Trans.  Amer.  Eleclrochem.  Soc,  1,  65  ;  Burrows,  this  vol.,  ii,  7  ;  and 
Brochet,  this  vol.,  ii,  210). — When  a  solution  of  potassium  chlorate 
containing  sulphuric  acid  is  electrolysed  between  platinum  electrodes, 
perchlorate  is  formed  at  the  anode,  but  no  chloride  is  produced  at  the 
cathode.  If  a  zinc,  coppei',  or  lead  anode  is  used,  potassium  chloi'ide 
is  formed  there,  but  if  the  cathode  be  of  platinum  no  reduction  takes 
place  i-ound  this  electrode.  The  reduction  at  the  anode  must  be  attributed 
to  the  metal  and  not  to  the  hydrogen  (KCIO3  +  3Zn  =  KCl  +  3ZnO). 
Under  the  same  conditions,  perchlorate  is  not  reduced,  even  when  a 
zinc  anode  is  used. 

If  some  zinc  is  added  to  a  solution  of  cupric  sulphate  contain- 
ing a  dissolved  chloi'ate,  decomposition  takes  place  and  a  chloride  is 
formed  ;  at  the  same  time,  some  of  the  cupric  salt  is  reduced  to  the 
cuprous  condition. 

Potassium  chlorate  is  reduced  by  the  action  of  zinc  on  mercuric 
nitrate,  or  of  tin  on  cupric  sulphite,  but  under  no  conditions  is  it 
reduced  by  sodium  amalgam,  lu  presence  of  acetic  acid,  zinc  does 
not  reduce  the  chlorate,  but  the  zinc-copper  couple  causes  partial 
reduction.  J.  McC. 

Hydrates  of  Barium  Hydroxide.  0.  Bauer  {Zeit.  angew.  Chem., 
1903,  16,  341 — 350). — Besides  anhydrous  barium  hydroxide,  compounds 
containing  16,  8,  and  IHgO  respectively  are  known.  The  preparation 
of  a  new  hydrate  containing  SHgO  is  described.  Ordinary  crystal- 
lised barium  hydroxide,  containing  SHgO,  melts  in  its  water  of 
crystallisation  at  78°  under  a  pressure  of  732  mm.  "When  the 
temperature  is  gradually  raised,  boiling  begins  at  103°,  and  at  108-5° 
crystals  of  the  trihydrate,  Ba(OII)2,3H20  separate.  The  new  hydrate 
crystallises  in  the  rhombic  system,  differing  in  this  respect  from  the 
tetragonal  octahydrate ;  it  forms  transpai-ent  crystals  of  diamond 
lustre,  which  quickly  disappears  on  exposure  to  air.  In  dry  air,  it 
passes  into  the  monohydrate.  A.  McK. 

Action  of  Metallic  Magnesium  on  Aqueous  Solutions. 
Louis  Kaulenbeeg  {J.  Amer.  Chem.  Soc,  1903,  25,  380— 392).— The 
action  of  magnesium  on  aqueous  solutions  of  metallic  salts  has  been 
studied  by  Tommas-i  (Abstr.,  1900,  ii,  16),  whilst  Lemoine  (Abstr., 
1899,  ii,  656)  has  examined  its  action  on  aqueous  solutions  of 
magneS'ium  s^alts.     In  those  cases,  hydrogen  is  evolved  with  varying 


INORGANIC  CHEMISTRY  4.27 

rapidity.  Lemoine  supposes  that  solutions  of  magnesium  salts  are 
slightly  decomposed  into  magnesium  hydroxide  and  free  acid,  which 
acts  on  the  metal  to  form  hydrogen  and  a  basic  salt  ;  the  latter  breaks 
up  into  normal  salt  and  magnesium  hydroxide,  which  separates  out. 
The  author  points  out  that  Lemoine's  conception  is  inadequate,  since 
magnesium  salts  are  neutral  to  indicators  at  the  outset,  and  that, 
soon  after  the  magnesium  is  introduced,  the  solution  turns  alkaline 
and  the  liberation  of  hydrogen  proceeds.  In  the  case,  however,  of 
salts  of  the  heavy  metals,  where  a  small  quantity  of  free  acid  is 
actually  liberated,  Lemoine's  conception  may  hold. 

The  rato  with  which  hydrogen  is  evolved  from  various  aqueous 
solutions  by  the  action  of  magnesium  has  been  examined  by  the  author  ; 
the  rapidity  varied  with  each  solution  tested  and  was  different  from 
that  observed  with  pure  water.  Solutions  of  alcohol,  glycerol,  sucrose, 
mannitol,  carbamide,  various  sodium,  magnesium,  and  potassium 
salts,  sulphuric  acid,  and  hydrochloric  acid  were  employed.  Normal 
solutions  of  sodium  and  potassium  hydroxide  yielded  no  hydrogen  in 
24  hours.  Hydrogen  was  liberated  from  the  glycerol  solution  more 
slowly,  and  from  the  alcohol  solution  much  more  vigorously,  than 
from  pure  water.  Sodium  chloride  solution  was  much  more  vigorous 
than  sodium  sulphate  of  equivalent  strength.  The  single  differences 
of  potential  between  magnesium  and  various  salt  solutions  were 
measured. 

An  alkaline  reaction  is  imparted  to  solutions  of  various  salts  by 
the  magnesium  soon  after  it  has  been  immersed  in  them,  and  yet  this 
alkalinity  does  not  interfere  with  the  evolution  of  hydrogen.  There 
is  again  no  reason  to  suppose  that  magnesium  chloride  suffers  more 
hydrolytic  decomposition  than  the  chlorides  of  calcium,  strontium,  and 
barium,  yet  solutions  of  the  latter  salts  are  acted  on  only  feebly  by 
magnesium,  whilst  from  magnesium  chloride  hydrogen  is  rapidly 
evolved.  The  inadequacy  of  the  electrolytic  dissociation  theory  with 
reference  to  these  and  other  observations  is  considered.  The  facts 
are,  however,  very  readily  explained  on  the  basis  that  solutions  are 
chemical    combinations   of    solvent  and  solute  in  variable  proportions. 

A.  McK. 

Preparation  of  Crystallised  Zinc  Sulphide  and  Cadmium 
Sulphide.  Georges  Yiakd  {Comj^t.  rend.,  1903,  136,  892—893).— 
When  a  current  of  carbon  dioxide  carrying  the  vapour  of  zinc  chloride 
is  passed  over  stannous  sulphide  heated  to  redness,  zinc  sulphide  is 
formed  and  is  deposited  in  colourless,  prismatic]crystals.  Needle-shaped 
or  tabular  crystals  of  cadmium  sulphide  can  be  formed  in  the  same 
way,  using  the  vapour  of  cadmium  chloride ;  the  crystals  vary  in 
colour  between  brownish-red  and  yellowish-orange. 

Antimony  sulphide  may  be  used  in  place  of  stannous  sulphide,  but 
the  crystals  are,  as  a  rule,  not  so  good,  J.  McC. 

Cathodic  Deposition  of  Lead.  Karl  Elbs  and  F.  W.  Rixon 
{Zeit.  Elektrocheiii,.,  1903,  9,  267 — 268). — Lead^is  sometimes  deposited  in 
large,  shining  plates,  sometimes  in  the  form  of  a  sponge  consisting  of 
microscopic  needles.     The  authors  show  that  the  difference  is  due  to 
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the  presence  or  absence  of  plumbic  salt  in  the  electrolyte,  the  spongy 
deposit  being  always  obtained  when  plumbic  salt  is  preFent.  Small 
quantities  of  plumbic  salts  may  be  estimated  colorimetrically  by  means 
of  a  solution  of  stirch  and  potassium  iodide.  The  acid  in  a  lead 
accumulator  always  contains  plumbic  sulphate,  formed  by  the  reaction 
PbO,  +  2H,S04^Pb(S04)2  + 21^20.  The  reduction  of  this  plumbic 
sulphate  by  the  spongy  lead  plate  explains  the  slow  discharge  of  a  well- 
insulated  accumulator  cell.  T.  E. 

Thiocarbonates"  of  Heavy  Metals.  Karl  A.  Hofmann  and  F. 
HoCHTLEN  {Ber.,  1903,  36,  1146— 1149).— The  salt  previously 
described  as  cupric  trithiocarbonato  ammonia  (A.bstr.,  1897,  ii,  321)  is 
really  cujivous  ammonium  ihiocarbonate,  CS3CuNH^ ;  the  analogous 
cii]n-ous  potassium  ihiocarbonate,  .CSgCuK,  prepared  by  adding  a 
concentrated  solution  of  cupric  chloride  to  carbon  disulphide  dissolved 
in  aqueous  potassium  hydroxide  at  0'^,  crystallises  in  thick  plates 
having  a  greenish  lustre.  Both  salts  are  converted  by  acetic  acid  or, 
better,  by  sodium  hydrogen  sulphite,  into  the  salt  CgS^Cu^,  which 
forms  six-sided  plates  with  a  bronze-like  lustre  and  is  insoluble  in 
water. 

The  compound,  CS3Cu2,2KCN,2H20,  prepared  by  dissolving  the  salt 
CSgCulSTH^  in  aqueous  potassium  cyanide  at  0°,  crystallises  in  lustrous, 
blood-red  plates  or  stellate  aggregates  of  prisms. 

The  compound  CS20-CoO*S02H,2Na2S203,4H20,  obtained  by  dissolv- 
ing cobalt  thiocarbonate  in  aqueous  sodium  hydrogen  sulphite  at 
0°,  crystallises  from  water  as  a  dark  green  powder  ;  the  analogous 
potassium  compound,  CSgO 'CoO '80211,2X2803, 3 HgO,  resembles  it. 

W.  A.  D. 

Change  of  Colour  shown  by  Mercuric  Iodides  at  Different 
Temperatures.  Desire  Gernez  (Compt.  rend.,  1903, 136,  889 — 891). 
— The  transition  point  of  red  and  yellow  mercuric  iodides  lies  about 
126°,  but  the  varieties  maybe  maintained  indefinitely  at  temperatures 
outside  their  respective  i^anges  of  stability  provided  that  the  other 
form  is  entirely  absent. 

When  the  red  modification  is  heated,  it  slowly  becomes  yellow  at 
126°,  and  at  200°  it  is  reddish-orange  in  colour.  When  the  red  variety 
is  cooled,  it  assumes  more  of  a  yellow  tinge,  and  likewise  becomes 
reddish-orange  at  the  temperature  of  boiling  liquid  air.  The  colour 
changes  observed  when  the  two  varieties  are  cooled  in  liquid  air  show 
that  they  behave  as  two  entirely  different  substances,  and,  contrary 
to  an  opinion  which  has  been  expressed,  the  red,  quadratic  modification 
does  not  pass  into  the  yellow,  rhombic  form.  J.  McO. 

Red  and  Yellow  Mercuric  Oxides  and  the  Mercuric  Oxy- 
chlorides.  Eugene  P.  Schocii  (Amer.  C/iem.  J.,  1903,  29,  319—340). 
— Yellow  mercuric  oxide  crystallises  in  microscopic,  square  tablets. 
If  the  crystals  are  left  in  contact  with  the  liquid  in  which  they  are 
precipitated  or  with  solution  of  sodium  or  potassium  chloride,  they 
increase  in  size  and  the  colour  changes  from  pale  yellow  to  an  orange, 
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and,  after  some  weeks,  to  a  red  tint.  When  the  crystals  of  the 
yellow  oxide  are  boiled  with  aqueous  solutions  of  salts,  they  are  con- 
verted into  the  prismatic  form  of  the  red  oxide ;  the  same  change 
takes  place  when  the  dry  yellow  oxide  is  heated  at  250 — 600"^  for 
8 — 24  hours.  The  colour  of  the  oxide  does  not  afford  trustworthy 
evidence  as  to  which  form  is  present,  since  the  tabular  crystals  of  the 
yellow  oxide  sometimes  exhibit  a  deeper  colour  than  the  prismatic 
crystals  of  the  red  variety.  The  yellow  oxide  is  not  a  hydroxide,  as 
stated  by  Carnelley  and  Walker  (Trans.,  1888,  53,  80),  but  only  con- 
tains about  0'5  per  cent,  of  water ;  both  oxides  have  the  same  com- 
position. The  densities  of  two  specimens  of  the  yellow  oxide  were 
found  to  be  11 '08  and  11 '11  at  27*5°;  of  two  specimens  of  the  red 
oxide,  one  had  a  density  11-03  at  27*5°,  and  the  other  a  density 
ir08  at  28'5°.  Since,  at  higher  temperatures,  the  yellow  oxide  changes 
to  the  red,  the  dissociation  pressure  of  the  yellow  variety  should  be 
greater  than  that  of  the  red,  and  this  has  been  found  to  be  the  case. 
At  300 — 320°,  the  dissociation  pressure  of  the  yellow  oxide  is  760  mm. 
or  more,  whilst  that  of  the  red  oxide  does  not  exceed  400  mm.  at 
that  temperature. 

The  mercuric  oxychloi'ides  have  been  studied  by  Millon  (Ann.  Chim. 
Phys.,  1846,  [iii],  18,  372),  who  obtained  them  by  the  action  of  alkali 
hydrogen  carbonate  on  solutions  of  mercuric  chloride,  and  by  Roucher 
{ibid.,  1849,  [iii],  27,  353),  who  prepared  them  by  the  action  of  yellow 
or  red  mercuric  oxide  on  solutions  of  mercuric  chloride.  The  work  of 
these  investigators  was  repeated  by  Thiimmel  (Abstr.,  1889,  1051). 
Mercuric  oxychlorides  have  also  been  obtained  by  Andre  by  fusing 
mercuric  oxide  with  mercuric  chloride.  The  whole  of  this  work  has 
been  reinvestigated ;  the  results  of  Thiimmel  are  generally  confirmed, 
whilst  those  of  Andru  are  found  to  be  untrustworthy,  the  compounds 
which  he  prepared  probably  having  been  impure. 

The  compound  2HgCl2,HgO  (trimercurioxychloride)  forms  large, 
isometric,  rhombic  dodecahedra,  and  has  a  sp.  gi".  6  42.  The 
red  modification  of  the  compound  HgC]2,2HgO  (trimercuridioxy- 
chloride)  forms  short,  hexagonal  prisms  with  pyramidal  ends  and  has 
a  sp.  gr.  8'16  ;  it  cannot  be  converted  into  the  black,  amorphous  form 
by  heating,  as  stated  by  Thiimmel.  The  black  modification  has  a  sp. 
gr.  8'53.  The  compound  HgCl.„3HgO  (tetramercuritrioxychloride) 
crystallises  in  prisms  and  has  a  sp.  gr.  7 "93  ;  when  it  is  heated  with 
water,  the  compound  HgCl2,4HgO  (pentamercuritetroxychloride)  is 
produced,  which  forms  yellow,  hexagonal  plates  and  has  a  sp.  gr. 
9  008.  The  brown,  amorphous  modification  of  the  latter  compound 
has  a  sp.  gr.  9'050.  In  repeating  Andre's  experiments,  only  two  dis- 
tinct oxychlorides  could  be  obtained  ;  these  were  modifications  of  the 
compounds  HgCl2,2HgO  and  HgCl2,4HgO,  and  had  the  sp.  gr.  8*43 
and  9' 107  respectively.  E.   G. 

Ceric  Chrbmate.  riiiLii'  E.  Browning  and  Charles  P.  Flora 
{Anier.  J.  Sci.,  1903,  [iv],  177 — 178). — The  authors  prepared  ceric 
chromate  from  tlie  cerium  earths  according  to  Biihm's  method  (this 
vol.,  ii,  149),  but  used  a  decided  excess  of  chromic  acid.  The  product 
obtained,  Ce(CrO^),„2H20,  was  a  bright  scarlet,  crystalline  salt  which, 
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under  the  microscope,  appears  liomogeneous.  Its  form  is  orthorhombic, 
the  pi'evailing  habit  being  prismatic.  The  crystals  are  decomposed 
by  water,  lose  chromic  acid,  and  become  orange-yellow.  They  may  be 
heated  at  150°  without  loss  of  weight ;  between  150°  and  180°,  they 
lose  water  and  become  brownish-red  without  seriously  altering  their 
exterior  form,  but  above  180°  they  are  decomposed.  L.  de  K. 

Cementation  of  Iron.  Georges  Charpy  {Compt.  rend.,  1903, 
136,  1000 — 1002). — The  cementation  agents  examined  were:  graphite, 
wood  charcoal  (both  pure  and  mixed  with  alkaline-earth  carbonates), 
animal  charcoal,  coal  gas,  carbon  monoxide,  cyanogen,  and  potassium 
cyanide.  Steel  cut  into  small  pieces  was  heated  in  an  electric  furnace 
in  contact  with  one  of  these  agents,  and  the  temperature  was  deter- 
mined by  a  thermo-element.  The  time  taken  for  the  metal  to  become 
saturated  with  carbon  is  a  function  of  the  size  of  the  pieces  of  metal, 
of  the  nature  of  the  cementation  agent,  and  of  the  temperature. 
When  saturation  has  been  reached,  crystals  of  cementite  (iron  carbide) 
separate  out  at  certain  points  on  account  of  the  fluctuations  of  tempera- 
ture which  it  is  impossible  to  avoid.  The  iron  takes  up  carbon  to  such 
an  extent  that  the  product  contains  6 "7  per  cent,  of  carbon.  At  a 
high  temperature  (1000°),  the  ii'on  carbide  is  decomposed  and  graphite 
separates  ;  the  free  iron  may  then  take  up  more  carbon,  which  is  in  turn 
deposited  as  graphite,  and  thus  a  quantity  of  iron  may  transform  an 
unlimited  amount  of  carbon.  The  cementation,  therefore,  is  not 
limited  by  the  solubility  of  carbon  in  iron.  J.  McO. 

Corrosion  of  Iron.  Willis  R.  WhitneY;  (/.  Amer.  Chem.  Soc, 
1903,  25,  394 — 406). — Iron  oxidises  or  dissolves  in  all  solutions  con- 
taining appreciable  quantities  of  hydrogen  ions,  and  this  electro- 
chemical relationship  between  iron  and  hydrogen  is  the  primal  cause 
of  rusting.  Iron  dissolves  in  pure  water.  It  is  generally  supposed 
that  the  presence  of  carbon  dioxide  is  necessary  for  the  corrosion  of 
iron,  but  an  experiment  is  described  where  it  is  shown  that  this  view  is 
incorrect.  The  corroding  action  of  carbon  dioxide  on  iron  is  a  cyclic 
one,  where  even  a  trace  of  carbon  dioxide  may  cause  the  dissolution  of 
an  unlimited  quantity  of  iron  without  losing  its  corrosive  power. 

A.  McK. 

Oxidation  by  Chromic  Acid  in  Presence  of  other  Acids. 
Maurice  Prud'homme  {Bull.  Soc.  chim.,  1903,  [iii],  29,  306—314).— 
By  comparing  the  periods  of  time  necessary  for  the  decolorisation  of 
calico  dyed  with  indigo  by  solutions  containing  various  quantities  of 
chromic  and  oxalic  acids,  it  was  observed  that  the  velocity  of  oxidation, 
when  the  amount  of  chromic  acid  is  constant,  is  proportional  to  the 
amount  of  oxalic  acid  present,  whilst  when  the  concentrations  of  both 
acids  vary,  although  their  relative  proportions  are  constant,  the  velocity 
of  oxidation  is  proportional  to  the  square  of  the  concentration  of  the 
oxalic  acid,  and  generally  the  velocity  varies  with  the  pi'oduct  of  the 
concentrations  of  the  reacting  acids.  These  relationships  hold  so  long 
as  the  solutions  contain  not  more  than  1  mol.  of  oxalic  acid  for  each 
mol.  of  chromic  acid.     Molecular  solutions   of  the  two  acids  give  no 
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blue  coloration  with  hydrogen  peroxide  and  ether,  and  it  is  suggested 
that  they  contain  a  compound  of  the  formula  (J.^O^'.CvOo,  which  is 
unstable  and  liberates  ozone  in  the  presence  of  reducing  agents. 

A  similar  acceleration  of  the  rate  of  oxidation  of  indigo  by  chromic 
acid  is  brought  about  by  sulphuric  acid,  and  in  this  case  the  compound 
SO^ICrO.i,  which  is  more  stable  than  the  corresponding  oxalic  acid 
derivative,  is  regai'ded  as  existing  in  solutions  of  the  two  acids. 
Experiments  with  arsenious  oxide  showed  that  chromic  acid  has  the 
same  oxidising  power  in  presence  of  small  and  very  large  quantities  of 
sulphuric  acid. 

Accelerations  of  the  rate  of  oxidation  by  chromic  acid  are  also 
brought  about  by  tartaric,  citric,  nitric,  chloric,  iodic,  ferrocyanic,  and 
ferricyanic  acids. 

When  chromic  and  oxalic  acids  in  the  proportions  of  1  mol.  of  the 
former  to  more  than  3  mols.  of  the  latter  are  dissolved  together,  the 
velocity  of  reduction  of  the  chromic  by  the  oxalic  acid  is  directly 
proportional  to  the  excess  of  the]  latter,  and  inversely  proportional  to 
the  dilution.  T.  A.  H. 

[Non-] Existence  of  Perchromic  Acid.  Harrison  E.  Patten 
{Amer.  Chem.  J.,  1903,  29,  385— 386).— When  a  saturated  solution  of 
potassium  dichromate  is  cooled  to  —  16°  and  treated  with  2  per  cent. 
solution  of  hydrogen  peroxide  at  the  same  temperature,  a  white, 
solid  substance  separates  and  the  solution  turns  blue.  If  a  cold 
saturated  solution  of  sodium  acetate  is  added  to  this  solution,  it 
assumes  the  lake  colour  of  chromous  acetate,  and  if  left  for  half 
an  hour  the  green  colour  of  chromic  acetate  appears.  Solid  chi^omous 
acetate  may  be  obtained  by  extracting  the  blue  solution  with  ether 
and  adding  sodium  acetate  to  the  blue  ethereal  solution.  The  electrical 
conductivity  of  the  blue  ethereal  solution  of  "chromous  oxide"  was 
found  to  be  less  than  2  x  10-^  at  0°.  The  simplest  explanation  of 
these  facts  is  that  chromic  acid  is  reduced  to  the  chromous  state  by 
hydrogen  peroxide,  and  a  higher  oxide  of  hydrogen  is  produced.  The 
existence  of  an  oxide  of  hydrogen  higher  than  the  dioxide  is  thus 
confirmed,  whilst  the  existence  of  perchromic  acid  is  rendered  extremely 
doubtful.  E.  G. 

A  New  Class  of  Peruranates.  Jules  Aloy  {Bull.  Soc.  chim., 
1903,  [iii],  29,  292—294.  Compare  Abstr.,  1902,  ii,  609).— When 
hydrogen  peroxide  is  added  to  a  solution  of  uranium  salt,  peruranic 
hydroxide  is  precipitated  (Fairley,  this  Journal,  1877,  31,  127); 
this,  when  suspended  in  a  solution  of  hydrogen  peroxide  contain- 
ing a  little  alcohol,  is  converted  by  the  addition  of  an  alkali  hydroxide 
into  the  corresponding  alkali  peruranate.  These  peruranates  are  heavy, 
red,  crystalline  solids,  which  evolve  oxygen  slowly  at  the  ordinary 
temperature  and  rapidly  at  100'^.  They  are  decomposed  by  water 
with  the  formation  of  insoluble  uranates,  and  by  hydrochloric  acid 
with  the  production  of  chlorine,  whilst  nitric  acid  liberates  peruranic 
anhydride.  The  potassium  and  sodium  salts  are  represented  by  the 
formulas  KgUOg.SHgO  and  NagUOg.SH.p  respectively.         T.  A.  H. 
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Preparation  of  Metallic  Thorium.  Siemens  &.  Halske 
(D.E..-P.  1  33959). — Metallic  thorium  may  be  prepared  by  the  action  of 
potassium  or  sodium  vapour  on  the  vapour  of  volatile  organic  compounds  of 
thorium,  such  as  the  thorium  derivative  of  acetylacetonate.  The  process 
is  carried  out  in  an  indifferent  or  reducing  atmosphere,  metallic  thoxnum 
being  deposited  in  a  pure  state,  and  potassium-  or  sodium-acetylacetone 
being  formed.  By  passing  the  mixed  vapours,  at  a  temperature  some- 
what below  that  required  for  combination,  over  a  metal  or  carbon 
filament,  sti'ongly  heated  by  an  electric  current,  the  filament  receives 
a  coherent  coating  of  thorium,  and  may  be  employed  in  the  manufacture 
of  incandescent  lamps.  C.  H.  D. 

Pervanadic  Acid.  L.  Pjssarjewsky  (Zeil.  physikal.  Chem.,  1903, 
43,  173 — 178). — Pervanadic  acid  is  formed  when  vanadium  pentoxide  is 
added  to  hydrogen  peroxide  in  aqueous  dilute  sulphuric  acid  solution  ; 
a  red  solution  is  thus  obtained  which  deposits  yellow  crystals,  the 
solution  of  which  is  acid,  and  decomposes  slowly  with  evolution  of 
oxygen.  It  is  found  that  one  mol.  of  hydrogen  peroxide  is  used  per 
atom  of  vanadium,  and  the  author  gives  the  formula  HVO^  or 
V02(0^H)  to  the  pervanadic  acid.  After  a  time,  it  slowly  decomposes 
with  formation  of  either  HYOg,  HgV^Oj^  or  H^VgOjg,  all  of  which  also, 
by  treatment  with  hydrogen  peroxide,  form  pervanadic  acid  (compare 
Abstr.,  1902,  ii,  326,  565,  663  ;  this  vol.,  ii,  66).  L.  M.  J. 

Atomic  Weight  of  Antimony.  Ernst  Cohen  and  Tir, 
Strengers  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  543 — 550). 
— Popper's  experiments  (Abstr.,  1886,  856)  have  been  repeated.  The 
amount  of  antimony  separated  by  electrolysis  of  hydrochloric  acid 
solutions  of  antimony  trichloride  was  determined.  Antimony  rods  were 
used  as  anodes  and  thin  platinum  wires  as  cathodes.  The  antimony 
deposited  on  the  platinum  was  freed  from  antimony  chloride  by 
heating  in  a  special  tube.  The  results  cannot  be  used  for  calculating 
the  atomic  weight  of  antimony  because  the  equivalent  found  increases 
with  the  concentration  of  the  solution  electrolysed.  J.  McC. 

Use  of  Polyhydroxyphenols,  Phenolic  Acids,  Aldehydes,  and 
Phenolic  Aldehydes  in  the  Preparation  of  Colloidal  Solutions 
of  Gold,  Platinum,  and  Silver.  Ludwik  Garbowski  {Ber.y  1903, 
36,  1215—1220.  Compare  this  vol.,  ii,  299).— Different  organic 
compounds  readily  yield  colloidal  gold  solutions,  even  when  the  auric 
chloride  solution  employed  has  a  concentration  of  O'OOOliV^.  Platinic 
compounds  yield  colloidal  solutions  of  platinum  almost  as  readily,  but 
with  silver  the  reaction  is  much  slower,  and  solutions  of  much  higher 
concentration  are  required. 

Phenol  itself  does  not  react  so  readily  as  dihydric  and  trihydric 
phenols  ;  a  0"001i\''  neutralised  solution  of  auric  chloride  yields  the 
coloured  ■  colloidal  solution  after  some  little  time,  whereas  00001^ 
solutions  of  auric  chloride,  when  mixed  with  1 — 2  c.c.  of  0-OOliV 
solutions  of  dihydric  phenols,  produce  in  a  short  time  the  characteristic 
colour.     Pyrogallol   acts  somewhat   more  i-eadily  than  phloroglucinol. 
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With  platinic  chloride  and  also  silver  nitrate  solutions,  resorcinol    < 
less  active  than  quinol  and  catechol. 

Of  tl\e  hydroxy-acids,  salicylic,  protocatechuic,  gallic,  tannic,  and 
quinic  acids,  gallic  acid  is  the  most  active,  and  with  platinic  salts  is 
even  more  effective  than  pyrogallol  ;  it  yields  green  colloidal  solutions 
of  gold  and  platinum.  Acetaldehyde,  propaldehyde,  and  valeraldehyde, 
and  also  salicylaldehyde,  yield  colloidal  solutions,  but  benzaldehyde 
does  not.  Vanillin  produces  blue  solutions  with  auric  chloride,  and 
guaiacol  also  yields  deep  blue  and  then  green  solutions  with  alcoholic 
auric,  and  platinic  chloride  solutions.  J.  J.  S. 

Volatility  of  Gold  in  presence  of  Zinc.  K.  Friedricii  {Zeit. 
ancjew.  Chem.,  1903,  16,  269 — 271). — According  to  Hellot  (Gmelin- 
Kraut,  Ilandhuch  der  anonj.  Chem.,  3,  1039),  an  alloy  of  1  part  of 
gold  and  7  parts  of  zinc  is  entirely  volatilised  on  being  strongly- 
heated.  Griinhut  {Die  Flamme,  262)  concludes  that,  during  cremation, 
gold  and  zinc  volatilise  in  appreciable  quantities. 

From  experiments  with  alloys  of  gold  and  zinc,  the  avithor  was  un- 
able to  conlirm  Hellot's  observation,  and  concludes  that  any  loss  of 
gold  from  the  alloy  is  due  to  mechanical  action  of  the  gases  present. 
Appreciable  volatilisation  of  gold  in  presence  of  zinc  can  occur  only 
when  the  latter  is  vaporised  with  great  rapidity. 

The  loss  of  gold  at  temperatures  up  to  1500°  is  so  slight  that  the 
conclusion  may  be  drawn  that  even  at  higher  temperatures  the  presence 
of  ziuc  has  no  influence  in  promoting  the  volatility  of  gold. 

A.  McK. 

Action  of  Sulphuric  Acid  on  Platinum.  James  T.  Conroy 
{J.  Soc.  Chem.  hid.,  1903,  22,  465— 468).— Below  200°,  platinum  is 
scarcely  attacked  by  sulphuric  acid,  but  at  250°  the  action  is  pro- 
nounced. Platinum  dissolves  in  sulphuric  acid  to  the  extent  of  about 
3000  grains  per  ton  of  acid.  When  greater  than  '92  per  cent.,  the  con- 
centration of  the  acid  has  little  influence  on  the  rate  of  solution.  Am- 
monium sulphate,  ferrous  sulphate,  ferric  sulphate,  sodium  chloride, 
and  nitrates  exert  no  influence  on  the  rate  of  solution.  Sodium  arsenate 
and  platinic  chloride  increase  the  solvent  action,  whilst  carbon,  arsenious 
oxide,  sulphur,  sulphur  dioxide,  and  nitrous  acid  check  the  action. 
The  influence  of  the  last  agents  is  probably  due  to  their  reducing 
character.  The  presence  of  reducing  agents  is  beneficial  in  the  concen- 
trating of  sulphuric  acid  in  diminishing  the  solvent  action  on  the 
platinum  pans.  J.  McC. 


Miueralogical  Chemistry. 


Coorongite,  a  South  Australian  Elaterite.  Alex.  C.  Cum-minq 
(/Voc.  lioij.  Sue.  Victoria,  1903,  [^^S.],  15,  134—140). — Coorongite  is 
found  as  a  thin  coating  on   the  surface   of    tlie   soil   in  the   Coorong 
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district,  South  Australia.  It  is  black  and  elastic,  resembling 
caoutchouc.  It  contains  30  to  40  per  cent,  of  mineral  matter,  mainly 
sand.  About  one-third  of  the  organic  matter  is  soluble  in  carbon 
disulphide ;  this  soluble  constituent  is  a  clear,  yellow,  translucent, 
-wax-like  solid  melting  at  42°,  and  having  the  composition  C;^qHj30  or 
(CjQH^gO)g.  The  insoluble  portion  is  a  brown  solid  having  the  com- 
position (JjQHgQOg.  Intermediate  oxidation  products  were  obtained, 
and  it  is  suggested  that  the  substance  is  related  to  caoutchouc  (CJjQHjg), 
but  is  partly  oxidised  and  hydrated.  L.  J.  S. 

Berthierite  from  Braunsdorf,  Saxony.  Josef  Loczka  {Zeit. 
Kryst.  Mill.,  1903,37,379 — 385). — Previous  analyses  show  consider- 
able variation  owing  to  the  presence  of  stibnite  and  pyrites  in  the 
material  analysed.  The  results  given  under  I  were  obtained  after 
deducting  6-5  per  cent,  of  quartz  and  3-29  per  cent,  of  pyrites. 
Analysis  II  is  of  material  from  which  the  stibnite  had  been  extracted 
by  digestion  in  an  8  per  cent,  solution  of  potassium  hydrogen  sulphide  ; 
this  agrees  closely  with  the  formula  FeSjSbgSj,  which  is  probably  the 
correct  one  for  the  mineral : 


s. 

Sb. 

As. 

re,(Zn). 

Cu. 

Insol. 

Total. 

I. 

28-72 

[63-38] 

trace 

7-74 

0  16 

— 

10000 

II. 

29-36 

54-69 

trace 

13-32* 

0-10 

1-30 

98-77 

Stibnite,  when  placed  in  potassium  hydroxide  solution,  becomes  red 
in  colour,  an  oxysulphide  being  probably  formed ;  the  Braunsdorf 
berthierite,  when  so  treated,  shows  intimately  intergrown  stibnite. 

L.  J.  S. 

Cobalt  Ores  from  New  Caledonia.  Nicolai  S.  Kurnakoff  and 
N.  PoDKOPAJEFF  {Zeit.  Kryst.  Min.,  1903,  37,  415  ;  from  Verh.  russ. 
mill.  Ges.,  1902,  39,  Prot.  15 — 17). — Analyses  of  asbolite  from  the 
Thia  Louise  mine  gave  ; 


SiOj. 

I.  2-80 

II.  1-79 

FejOa. 

41-20 

4-39 

AljOs. 

12-52 

6-28 

CaO.    MgO. 
0-30     0-20 
0-32     0-24 

CoO. 
4-05 
8-33 

NiO. 
1-63 

2-82 

CuO.  MnOj. 
—     20-77 
0-17   61-02 

HjO. 

18-74 
11-51 

L. 

Total. 

102-21 

96-87 

J.  s. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XXX.  The  Isomorphous  Mixtures  Glaserite, 
Arkanite,  Aphtalose,  and  Sodium  Potassium  Simonyite. 
Jacobus  H.  van't  Hoff  and  H.  Barschall  {Sitztmgsber.  K.  Akad. 
Wiss.  Berlin,  1903,  359 — 371). — Neither  potassium  nor  sodium  sul- 
phate, when  crystallibing  in  the  rhombic  modification  from  solutions  con- 
taining them  both  in  varying  proportions,  carries  down  any  appreciable 
quantity  of  the  other  sulphate.  From  solutions  of  intermediate  com- 
position, however,  another — a  hexagonal — modification  is  formed, 
composed  of  both  sodium  and  potassium  sulphates  in  varying  propor- 
tions,   the    limits    of    which    lie     between    77  and    62    per    cent,  of 

*  Zn,Mn  =  ibout  0*13  per  cent. 
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potassium  sulphate  ;  these  limits  also  include  the  natural  minerals 
aphtalite,  with  75  per  cent,  of  potassium  sulphate,  and  arkanite,  with 
62  per  cent,  of  potassium  sulphate. 

To  ascertain  whether  glaserite  is  an  isomorphous  mixture,  saturated 
solutions  were  prepared  at  60^  with,  on  the  one  hand,  potassium  sul- 
phate and  glaserite,  and,  on  tlie  other,  the  isomorphous  mixture  of  the 
two  sulphates  and  sodium  sulphate  as  "equilibrators"  ("  Bodeukdrper;'* 
Compare  E.  F.  Armstrong,  B.A.  Report,  1901,  262),  and  that  inter- 
mediate solution  sought  which  was  in  equilibrium  with  glaserite  and 
with  the  isomorphous  mixture. 

These  solutions  have  the  composition  : 

Mols.  in  1000  mols.  water. 
K.,S04.  Na.jSO^. 

K.^SO^  and  glaserite 184  10-4 

Isomorphous  mixture  and  NaoSO^ ...     13  53"7 

It  was  not  possible  to  obtain  an  intermediate  solution  of  constant 
composition,  accordingly  glaserite  is  an  isomorphous  mixture,  its 
formula  being  (1-33K,  067Na)SO4. 

Crystallographic  investigations  showed  that  a  continuous  series  of 
isomorphous  mixtures  exists  from  glaserite,  with  78  6  per  cent.  KjSO^, 
to  arkanite,  with  61'8  per  cent.  K^SO^,  during  which  change  the  angle 
(1011) :  (0001)  increases  from  56^^  to  59°. 

A  similar  case  of  isomorphism  is  pi'oved  to  exist  in  simonyite 
(sodium  magnesium  sulphate),  where  the  sodium  is  partly  replaced  by 
potassium  forming  sodium  potassium  simonyite  minerals,  and  leonite 
is  shown  to  be  really  an  isomorphous  mixture  having  the  formula 
Mg(l-52K0-48Na)(SO4)2,4H2O.  E.  F.  A. 

Alunogen  from  the  Neighbourhood  of  Rome.  Federico 
MiLLOSEVicH  {Zeit.  Kryst.  Min.,  1903,  37,  395  ;  horn  Boll.  Soc.  Geol.  Ital., 
1901,  20,  263 — 270). — The  walls  of  a  cavern  at  Magugnano,  near 
Viterbo,  are  encrusted  with  white  to  greyish- white  alunogen.  The 
mineral  forms  thin  and  small  lamellar  aggregrates  with  pearly  lustre, 
and  is  completely  soluble  in  water.  The  following  analysis  agrees 
with  the  formula  A  12(80^)3,161120  : 

AlA-  Fe^Og.  SO3.  H2O.  Total. 

1602  trace  37-34  4648  99-84 

The  mineral  has  probaVjly  been  formed  by  the  action  of  carbon 
dioxide  and  sulphuric  acid  (produced  by  the  oxidation  of  hydrogen 
sulphide)  on  the  feLspar  of  the  tuU  which  forms  the  walls  of  the 
cavern.  Aluminium  sulphate  was  obtained  experimentally  by  the 
prolonged  action  of  hydrogen  sulphide,  in  the  presence  of  air,  on 
kaolin.  L.  J.  S. 


Scheelite  from  Sardinia.  G.  B.  Travehso  {Zeit.  Kryst.  Min., 
1903,  37,  396  ;  from  Ilesucconti  delle  Itiunioni  d.  Soc.  Mineraria  SarJa, 
Iglesias,  1901,  6,  8 — 9). — Scheelite  occurs  with  calcite  and   quartz  as 

30—2 


TI. 

48-14 

4-93 

1-23 

III. 

46-30 

33-34 

0-99 

IV. 

46-33 

33-22 

1-30 

V. 

39  16 

9-25 

16-73 

22-96 

7-99 

0-30 

— 

17-43 

015 

1-67 

012 

17-23 

0-10 

1  68 

0-14 

28-71 

1-75 

0-34 

0  03 

L.J. 

S. 
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small,  lenticular  masses  in  antimony  ore  at  Villa  Salto.     Analyses  of 
impure  material  are  given.  L.  J.  S. 

Kedabekite  and  Violaite.  Evgraf  Stepanovic  Fedorov  {Zeit. 
Kryst.  Min.,  1903,37,  414;  from  Ann.  hist,  agron.  Moscou,  1901,  7, 
43 — 47). — The  name  kedabekite  is  given  to  a  dyke-rock  from  the 
Kedabek  copper-mine,  Caucasus  ;  the  rock  consists  of  basic  plagio- 
clase  (anals.  Ill  and  IV),  aplome  (anal.  V),  and  a  pyroxene  (anals.  I 
and  II).  For  the  pyroxene,  the  name  violaite  is  proposed  ;  it  is 
strongly  pleochroic,  with  green  to  orange-yellow  colours  ;  extinction 
angle,  52^— 56-i-°. 

SiOa.       AI2O3.      Fe^Og.    M:iO.       FeO.  CaO.        M^O.      Na.p.      K.O. 

I.     48-26       3-84       1-15      —      15-77      22-61      8-09      o'28      — 

~      14-45 


0-51       401 


Composition  of'Axinite.  W.  E.  Ford  {Amer.  J.  Sci.,  1903,  [iv], 
15,  195 — 201). — The  following  analyses  of  axinite  were  made  with  a 
view  to  establishing  a  formula  for  the  mineral,  previous  analyses 
having  led  to  different  results  and  different  interpretations.  I, 
crystals  of  excellent  quality  from  Bourg  d'Oisans,  Dauphine ;  II, 
material  from  Obira,  Bungo,  Japan. 

SiO,.    B2O3.  AI2O3.  Fe^Oj.  FeO.    MnO.     CaO.    MgO.    H^O.      Total.      Sp.  gr, 
I.   42-7"8     6-12     17-67     0-99     6-0'2       2-99     20-16     2-41      1-40      100-54      3-287 
II.   41-80     5-61     17-15     1-11     2-84     10-71     19-51     0-21      1-22      100-16      3  028 

The  new  formula  deduced  from  these  analyses  is  expressed  as  an 
orthosilicate,  Il"7R  "^62(810^)8 ;  the  small  amount  of  water,  only 
expelled  at  a  high  temperature,  is  present  as  basic  hydrogen  replacing 
the  bivalent  bases.  Some  previous  analyses  are  discussed  and  shown 
to  agree  with  the  new  formula. 

A  crystallographic  description  is  given  of  the  yellowish-brown 
axinite  from  Japan.  L.  J.  S. 

Hudsonite,  an  Amphibole,  not  a  Pyroxene.  Samuel  Weidman 
{Amer.  J.  Sci.,  1903,  [iv],  15,  227 — 232). — A  re-examination  of  the 
original  hudsonite  from  Cornwall,  New  York,  shows  it  to  be  an 
amphibole,  and  not  a  pyroxene  as  previously  supposed.  It  has  the 
cleavage  angle  and  optical  characters  of  amphibole,  but  is  remarkable 
in  possessing  a  pronounced  parting  parallel  to  the  basal  plane. 
Analysis  by  J.  L.  Nelson  and  W.  W.  Daniells  gave  : 

Si02.  TiOj.  AI2O3.  FeoOs.  FeO.  MuO.  CaO. 

36-86         1-04         12-10         7-41         23-35         0-77         10-59 

H2O  at         H2O  at 
MgO.  NaoO.  KgO.  110^  red  heat.  Total. 

1-90  3-20  1-20  0-70  0-60  99-72 
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Hud.soiiite  is  closely  related  to  barkevikite,  hastingsite,  aud  other 
alkali-am  phi  boles,  wiiich  may  perhaps  be  classed  together  under 
arfvedsonite.  L.  J.  S. 


Physiological    Chemistry. 


Immunity  of  Fundulus  Eggs  and  Embryos  to  Electrical 
Stimulation.  Ouville  II.  KaowN  {Amer.  J.  Fhysiol.,  1903,  9, 
111  — 115). — The  eggs  of  the  small  fish  Fundulus  are  immune  to 
electrical  currents,  as  they  are  to  osmotic  changes  in  the  surround- 
ing medium.  This  is  regarded  as  a  physiological  conlirmation  of 
the  theory  of  the  osmotic  nature  of  electrolysis.  The  egg-membrane 
appears  to  be  so  freely  permeable  to  ions  that  no  polarisation  can 
occur.  The  eggs  of  Arhacia  and  Asterias  are  susceptible  both  to 
curi-ents  and  osmotic  changes.  As  the  Fundulus  egg  develops, 
there  is  a  gradual  increase  in  susceptibility  to  both  kinds  of  change. 
Galvanotropic  reactions  depend  primarily  on  the  nervous  system.  The 
liquefaction  of  the  eggs  on  the  anodo  side,  aud  the  quieting  effect 
of  the  cathode,  supports  Mathews'  hypothesis  of  the  dissolving 
action  of  the  cathions  and  their  inhibitory  action.  W.  D.  H. 

Action  of  Chloroform,  Ether,  Alcohol,  and  Acetone  on 
the  Excised  Mammalian  Heart.  Francis  W.  Tunnicliffe  and 
Otto  Rosenueim  {Proc.  Flvjsiol.  Soc,  1903,  xv — xvi;  J.  Physiol.,  29). 
— The  action  of  these  reagents  on  the  heart  was  determined  by 
adding  them  to  saline  fluid  perfused  through  the  heart  by 
Locke's  method.  The  depressing  action  on  the  heart  produced  by 
chloroform  is  very  marked,  but  if  lecithin  is  added  also  the  effect 
is  delayed.  The  quantity  which  seriously  affects  the  heart  is  prac- 
tically identical  with  that  in  the  blood  in  fully  narcotised  animals. 
The  amount  of  ether  equal  to  that  in  the  blood  of  animals  narco- 
tised by  that  reagent  does  not  affect  the  heart  seriously  ;  the  action 
of  alcohol  and  acetone  is  insignificant.  W.  D.  II. 

Action  of  Chloroform  on  the  Heart  and  Blood-vessels. 
Edward  Albert  Sch.\fer  and  Herbert  J.  Sciiarlieb  {Proc.  Physiol. 
>Soc.,  1903,  xvii — xix ;  J.  Physiol.,  29). — The  specific  nature  of  the 
action  of  the  drug  on  cardiac  mus^cle  is  )nsisted  on.  The  state  of  the 
heart  called  paralytic  dilatation  is  regarded  as  one  of  excitatory  in- 
hibition ;  excitation  of  the  terminal  inhibitory  mechanism  is,  however, 
distinguished  from  excitation  of  the  vagus  nerve  and  its  endings,  and 
can  be  brought  about  by  chloroform  when  the  vagus  endings  are 
tluown  out  of  action  by  atropine.  The  high  development  of  the 
inhibitory  mechanism  iu  the  heart  explains  why  it,  of  all  muscular 
tissues,  should  be  most  profoundly  affected.  In  the  frog,  chloroform 
produces  contraction  of  blood-vessels,  not  dilatation  as  most  observers 
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have  stated  ;  in  the  fi'ogs  used,  the  central  nervous  system  was  destroyed 
either  entirely  or  with  the  exception  of  the  cerebrum.         W.  D.  H. 

Influence  of  Chemical  Combination  of  an  Element  on  the 
Rapidity  of  its  Passage  into  the  Blood.  Antoine  Mouneyrat 
(Compt.  rend.,  1903,  136,  832). — It  is  well  known  that  mercuric 
chloride  is  more  toxic  than  mercurisuccinimide,  and  sodium  arsenate 
than  sodium  cacodylate,  even  though  the  actual  amount  of  the 
poisonous  element  be  the  same  in  both  cases.  In  the  present  experi- 
ments, the  substances  were  given  hypodermically,  and  it  was  found 
that  dogs  which  had  received  arsenic  in  mineral  form  (sodium  ar.senite 
or  arsenate)  have  twice  as  much  arsenic  in  their  blood  as  those  which 
have  received  a  corresponding  dose  of  arsenic  in  organic  form  (sodium 
methylarsinate).  W.  D.  H. 

Existence  of  Glycerol  in  Normal  Blood.  Maurice  Nicloux 
{Compt.  o-eiid.,  1903,  136,  764—767).— The  blood  of  the  dog  and 
rabbit  contains  minute  quantities  of  glycerol.  The  physiological 
significance  of  this  and  of  the  variations  in  the  amount  of  glycerol 
will  form  the  subject  of  future  work.  W.  D.  H. 

The  Gastric  Juice  of  Newly-born  Animals.  Otto  Cohnheim 
and  Franz  Soetbeer  (Zeit.  2)hj/siol.  Cheni.,  1903,  37,  467 — 474). — 
The  experiments  show  that  in  newly-born  dogs  the  secretion  of  gastric 
juice  is  reflex,  in  which  the  act  of  sucking  and  appetite  ("  psychical 
juice")  are  important  factors.  Even  on  the  first  day  of  life,  the  juice 
contains  hydrochloric  acid  ;  lactic  acid  is  absent.  The  presence  of 
ferments  could  not,  however,  be  proved  at  this  early  stage. 

W.  D.  H. 

Precipitability  of  Pancreatic  Ferments  by  Alcohol.  Horace 
M.  Vernon  (/.  Physiol.,  1903,  29,  302— 334).— The  amount  of  ferment 
thrown  down  by  adding  alcohol  to  glycerol  extracts  of  pancreas  in- 
creases regularly  with  the  amount  of  alcohol  added  ;  the  precipitability 
of  the  diastatic  ferment  is  much  less  than  that  of  the  tryptic  ferment. 
The  diastatic  ferment  is,  however,  destroyed  to  a  great  extent  in 
the  processes  of  precipitation  and  resolution.  The  destruction  of  the 
ferment  is  increased  by  the  addition  of  more  glycerol.  It  was  not 
possible  to  separate  the  tryptic  and  rennetic  ferments  by  fractional  pre- 
cipitation with  alcohol ;  it  is  suggested  that  they  are  not  separate 
entities,  but  form  a  complex  group,  of  which  various  side-chains 
possess  different  powers.  The  connection  between  proteolytic  and 
rennetic  activity  is  close  in  many  ferments,  the  latter  action  being 
sometimes  accidental  and  occurring  where  any  possibility  of  acting 
on  milk  is  absent.  Zymogens  and  enzymes  cannot  be  separated  by 
the  alcohol  method.  The  same  is  true  for  trypsins  of  varying  degrees 
of  stability.  W.  D.  H. 

Uracil  from  Autolysis  of  the  Pancreas.  Phoebus  A.  Levene 
{Zeit.  ])hysiol.  Chem.,  1903,  37,  527— 529).— On  autolysis  of  the 
pancreas,  ui'acil    is    obtained    as    one   product,  but   no    thymine.     Ju 
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the  hydrolysis  of  the  nucleic  acid  of  the  pancreas,  only  thymin  is 
obtained.  It  is  probable  that  a  change  of  one  substance  into  the 
other  occurs.  W.  D.  H. 

Lipolytic  Actions.  Henri  Pottevin  {Com]>t.  rend.,  1903,  136, 
767 — 769). — Tlie  fat  which  enters  the  blood  by  the  stream  of  chyle 
rapidly  disappears  ;  doubt,  however,  has  been  cast  on  the  existence  in 
tbe  blood  of  a  lipolytic  ferment.  The  present  experiments  show  that  the 
addition  of  blood-serum  intensifies  the  action  of  pancreatic  extracts 
on  fats;  the  same  occurs  when  the  serum  has  been  previously  acidified, 
boiled,  and  filtered.  The  action  is  attributed  to  the  salts  of  the  serum, 
and  is  regarded  as  an  instance  of  the  importance  of  ionic  action  on 
ferment  activity.  If  the  fat  is  simply  agitated  with  pancreatic  juice 
or  extract,  and  then  thoroughly  washed,  it  rapidly  undergoes  saponifi- 
cation when  suspended  in  serum.  It  is  suggested  that  the  fat  which 
enters  the  circulation  has  in  a  similar  way  sufficient  of  the  pancreatic 
steapsin  attached  to  it  to  bring  about  saponification  in  the  fat  in  the 
blood  stream.  W.  D.  H. 

Autolysis  of  Lymph  Glands.  Alfred  Reh  (Beitr.  chzni.  Phi/siol. 
Path.,  1903,  3,  569 — 573). — The  decomposition  products  found  as  the 
result  of  the  autolysis  of  lymph  glands,  were  ammonia,  leucine,  tyrosine, 
thymine,  and  uracil.  W.  D.  H. 

Autolysis  of  Leucaemic  Spleen.  Otto  Schumm  (Beitr.  chem. 
Physiol.  Path.,  1903,  3,  576 — 579). — On  autolysis  of  a  leucsemic  spleen, 
the  large  amount  of  proteose  which  it  contained  diminished  ;  simple 
substances  such  as  lysine,  leucine,  tyrosine,  and  ammonia  are  formed. 
Aspartic  acid,  glutamic  acid,  and  thymine  were  not  found.  The  amount 
of  hydrolytic  products  formed  is  much  greater  than  the  amount 
of  proteose  which  disappears  ;  they  must  therefore,  in  great  measure, 
arise  from  the  coagulable  proteids  of  the  spleen.  On  autolysis  of  a 
spleen  from  a  case  of  perityphlitis,  the  amount  of  non-coagulable  nitro- 
genous products  obtained  was  nearly  as  great  as  from  the  leucjemic 
spleen.  W.  D.  H. 

Organic  Phosphorus  Compounds  and  Nutrition.  F.  Billok 
and  Henri  Stassano  (Compt.  rend.  Soc.  Biol.,  1903,  55,  276, 
277 — 279). — In  view  of  the  statements  of  Danilewsky  on  the 
stimulating  influence  of  lecithin,  experiments  were  undertaken  in 
which  young  rabbits  of  the  same  litter  were  fed  in  the  same  way, 
except  that  some  also  received  lecithin,  others  nucleic  acid,  and 
others  sodium  methylphosphinate.  Those  which  had  the  lecithin, 
increased  in  weight  most  rapidly,  nucleic  acid  produced  the  next  best 
effect,  then  sodium  methylphosphinate.  Two  experiments  only  are 
given,  and  in  one  of  these  the  effect  is  not  very  striking. 

W.  D.  H. 

Perfusion  of  Surviving  Organs.  Thomas  Gregor  Brodie  (J. 
Physiol.,  1903,  29,  266  —  275). — A  new  apparatus  is  described  and 
figured  by  means  of  which  blood  can  be  perfused  through  isolated 
organs  and  be  properly  aiirated   before  it  returns  to  the  organ.     The 


440  ABSTRACTS  OF   CHEMICAL  PAPERS. 

defibrinated  blood  of    the  animal  itself    is  the   best  to   use  for  most 
purposes.  W.  D.  H. 

Formation  of  Glycogen  in  Perfused  Liver.  Karl  Grube  {J. 
Physiol.,  1903,  29,  276 — 281). — Using  Brodie's  apparatus  {preceding 
abstract),  the  liver  is  shown  to  retain  for  some  time  after  isolation 
from  the  body  the  power  of  forming  glycogen  from  dextrose.  The 
liver  is  very  sensitive  to  interfei'ences  with  its  circulation ;  cessation 
of  the  blood  flow  even  for  a  few  minutes  produces  harmful  effects  on 
the  liver  cells,  causing  them  to  effect  the  transformation  of  stored 
glycogen  into  sugar.  To  avoid  this,  it  is  imperative  that  the 
operative  procedure  is  done  rapidly,  and  that  the  organ  be  not 
removed  from  the  body ;  the  artificially  pumped  blood  is  led  to  the 
splenic  vein  and  the  blood  made  to  flow  into  the  liver  immediately  its 
normal  supply  from  other  sources  is  cut  off.  Further  experiments  are 
in  progress.  W.  D.  H 

Coagulation  of  Muscle  Plasma.  Otto  von  Furth  (Beitr.  chem. 
Physiol.  Path.,  1903,  3,  543—568). — Search  for  a  special  "rigor 
ferment "  yielded  negative  results ;  extracts  of  rigored  muscle,  or  the 
juice  expressed  from  muscle  after  rigor,  or  after  autolysis,  produced  on 
injection  no  accelei^ation  of  rigor  in  an  animal  just  killed  ;  or  if 
acceleration  occurs,  it  occui^s  equally  well  after  the  fluid  has  been  boiled 
and  filtered.  The  hypothetical  ferment  does  not  exist  either  in  the 
form  of  zymogen.  Various  reagents  produce  acceleration  of  the  onset, 
delay,  and  disappeai-ance,  of  rigor  mortis,  but  no  evidence  that  this  is 
due  to  a  ferment  was  found.  Experiments  designed  to  prove  that  the 
acid  formed  during  rigor  is  responsible  for  the  onset  and  disappear- 
ance of  rigor  also  yielded  negative  results.  The  acid  formed  appears 
to  be,  undoubtedly,  paralactic  acid.  Calcivim  salts  accelerate  the 
coagulation  of  muscle  plasma,  but  are  not  indispensable. 

\V.  D.  H. 

Formation  of  Glycogen  from  Glyco-proteids.  Lyman  Brum- 
baugh Stookey  {Amer.  J.  Physiol.,  1903,  9,  138 — 146). — Experiments 
on  hens  rendered  as  free  as  possible  from  glycogen  by  starvation  are 
described ;  their  object  was  to  settle  the  question  whether  glycogen 
formation  from  proteids  only  occurs  when  gluco-proteids  are  given. 
The  main  difliculty  of  arriving  at  a  conclusion  is  due  to  the  fact 
that  the  amount  of  residual  glycogen  after  starvation  is  uncertain. 
So  far  as  any  conclusion  can  be  drawn  from  the  experiments  described, 
glycogen  appears  to  be  formed  from  proteids  whether  they  contain  a 
carbohydrate  radicle  or  not.  W.  D.  H. 

Nucleo-proteid  of  the  Liver.  J.  Wohlgemuth  {Zeit.  physiol. 
Chem.,  1903,  37,  475 — 483). — According  to  Halliburton,  the  percentage 
of  phosphorus  in  the  nucleo-proteid  of  the  liver  is  145.  Using 
methods  similar  to  those  employed  by  Hammarsten  in  his  investigations 
on  the  nucleo-proteid  of  the  pancreas,  the  product  obtained  in  the 
present  research  contained  2'98  percent,  of  phosphorus.  Halliburton's 
substance  is  regarded  as  a  decomposition  product  of  this  more  complex 
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nucleo-proteid.       The    sugar    obtaiuod    from     liver    nucleo-proteid     is 
/-xylose.  W.  D.  H. 

Oxydases  in  Cuttle-fish.  C.  Gessard  {Compt.  rend.,  1903,  136, 
631 — 632). — The  ink  sac  of  a  cuttle-fish  was  found  to  contain  tyro- 
sinase, laccase,  and  an  oxidising  diasta.se  of  another  kind  which  is 
more  resistant  to  heat  than  laccase.  N.  H.  J.  M. 


Inorganic  Constituents  of  Medusae.  A.  B.  Macallum  {J. 
rhysiol.,  1903,  29,  213 — 24:1). — From  observations  on  Aurelia  and 
Cijanea,  the  following  conclusions  are  drawn  :  their  salinity  as  in- 
dicated by  the  total  amount  of  halogen  is  usually  different  from  that 
of  the  sea- water  they  live  in,  and  is  different  in  the  two  forms,  although 
taken  from  the  same  sea-water  on  the  same  day.  If  the  composition  of 
the  water  varies  in  the  2-1  hours  through  tidal  currents,  the  salinity  of 
Aurelia  remains  practically  unchanged.  The  sodium  is  slightly  less, 
and  the  potassium  much  more,  than  in  the  water,  the  calcium  is  about 
the  same  as  in  the  water,  tlie  magnesium  less  (down  to  10  per  cent,  less), 
and  the  deficiency  in  sulphuric  acid  may  reach  36  per  cent.  Such 
facts  point  to  selective  action  in  the  cells  lining  the  gastrovascular 
channels,  and  also  in  those  covering  the  organisms.  The  different 
selective  power  towards  various  constituents  is  explained  by  reference 
to  the  geological  history  of  those  constituents  in  the  ocean,  and  the 
inorganic  composition  of  the  jelly-fish  reflects  to  a  certain  extent  the 
composition  of  sea-water,  not  only  of  to-day,  but  of  past  and  remote 
epochs.  Iron  is  more  abundant,  and  iodine  less  so  than  in  sea-water. 
The  iodine  is  not  associated  with  any  compound  precipitable  by  alcohol. 
Many  of  Loeb's  theories  are  combated.  W.  D.  H. 


Action  of  Acid  and  of  Chloral  on  the  Secretion  of  Bile.  E. 
AVeutiieimer  (C'o//7>^  rend.  Soc.  Biol.,  1903,  55,  286 — 287). — Injection 
of  acid  into  the  upper  part  of  the  intestine,  but  not  into  the  lower  part, 
produces  an  increased  flow  of  bile.  If  the  pneumogastric  and  sym- 
pathetic nerves  were  cut,  the  same  result  occurred  in  five  out  of  12 
experiments.  Complete  denervation  of  the  viscera  has  not  been 
performed.  Chloral,  on  the  other  hand,  acts  as  a  cholagogue,  even  if  it 
is  introduced  per  rectum,  and  therefore  probably  after  absorption. 

W.  D.  H. 


Acidity  of  Urine.  Rudolf  Hober  {Beitr.  chem.  Physiol,  ralh., 
1903,  3,  525 — 542).— Two  forms  of  acidity  ai-e  distinguished  :  (1)  that 
which  depends  on  the  relation  between  dissociated  and  undissociated 
hydrogen,  which  is  united  to  hydroxyl ;  this  is  termed  titration 
acidity;  for  the  determination  of  this,  phenolphthalein  is  regarded  as 
the  best  indicator ;  and  (2)  that  which  depends  on  the  concentration 
of  di.ssociated  hydrogen  ;  this  is  termed  ionic  acidity  and  is  best  deter- 
mined by  an  electrical  method  described  in  full.  There  is  no  parallelism 
between  the  two  forms.  \V.  D.  H. 
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Ammonia  in  the  Urine.  Georg  Landsberg  {Zeit.  physiol.  Chevi., 
19U;3,  37,  457— 159).— S^hsvarz  {Wiea.  Med.  Woch.,  1893,  No.  3) 
stated  that  the  amouat  of  aininonia  in  the  urine  as  usually  given  is 
too  high,  and  that  if  decomposition  of  the  urine  is  prevented  by 
chloroform,  the  normal  amount  of  ammonia  per  diem  averages  0'15 
instead  of  0'7  gram.  In  the  present  research,  the  mean  found  in  eight 
specimens  was  0*57  ;  the  addition  of  chloroform  makes  no  difference. 

W.  D.  H. 

Excretion  of  Bromal  Hydrate  in  the  Urine.  Guglielmo 
Maraldi  [Chem.  Centr.,  1903,  i,  781  ;  from  Boll.  Chim.  Farm.,  42, 
81 — 85). — Bromal  is  excreted  in  the  urine  exclusively  as  urobiomalic 
acid ;  this  is  analogous  to  the  behaviour  of  chloral.  W.  D.  H, 

Influence  of  Quinic  Acid  on  Hippuric  Acid  Excretion.  Frz. 
HuPFER  {Zeit.  physiol.  Chem.,  1903,  37,  302— 323).— The  subject  of 
the  "grape  cure"  and  similar  cures  is  discussed  in  relation  to  the 
treatment  of  gout.  From  experiments  on  the  author's  own  person, 
he  concludes  that  the  administration  of  such  fruit  in  large  quantities 
has  very  little  influence  on  the  excretion  of  uric  and  hippuric  acids, 
and  certainly  there  is  no  inverse  relation  of  the  proportions  in  which 
these  substances  are  excreted.  Quinic  acid  and  its  salts,  on  the  other 
hand,  greatly  increase  the  excretion  of  hippuric  acid  ;  there  is  also  a 
slight  rise  in  the  amount  of  uric  acid  excreted.  W.  D.  H. 

Physiological  Action  of  Sodium  Bromovalorate.  Ch.  Fj^r^ 
{Compt.  rend.  Soc.  Biol.,  1903,  65,  279 — 281). — This  antispasmodic 
remedy  lessens  the  amount  of  work  done  and  hastens  the  onset  of 
fatigue,  as  tested  by  Mosso's  ergograph.  W.  D.  H. 

Action  of  Suprarenal  Extract.  S.  J.  Meltzer  and  Clara 
Meltzek  (Amer.  J.  Physiol.,  1903,  9,  147 — 160). — Some  evidence  is 
adduced  to  show  that  the  vaso-constricting  effect  of  suprarenal 
extract  is  in  part  due  to  its  action  on  the  vaso-motor  centre,  and  that 
it  also  stimulates  vaso-dilatators.  W.  D.  H. 

Intravascular  Injection  of  Animal  Extracts.  Swale  Vincent 
and  William  Sheen  {J.  Physiol.,  1903,  29,  242 — 265). — Extracts  of 
nervous  tissues  contain  a  depressor  substance  which  the  author  still 
considers  is  not  choline.  There  is  distinct  evidence  also  that  a  pressor 
substance  is  present,  especially  in  extracts  made  with  cold  saline  solu- 
tion, and  which  therefore  contain  proteid.  The  same  is  true  for  extracts 
of  muscle  and  of  kidney.  Liver,  spleen,  pancreas,  intestine,  lung,  testis, 
ovary,  thyroid,  thymus,  suprarenal,  and  pituitary  also  contain  a  de- 
pressor substance.  The  suggestion  of  Bayliss  and  Starling  that  the 
products  of  certain  tissues  will  be  found  to  act  as  vaso-dilatators 
only  or  specially  for  certain  tissues  in  functional  relation  to  those  in 
which  they  arise  is  not  agreed  with.  The  chemical  nature  of  the 
substances  in  question  is  not  discussed,  and  their  normal  function  is 
left  undetermined.  W,  D.  H, 
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Nephrotoxins.  H.  Bikhry  (Compl.  rend.,  1903,  136,  909—910).— 
llepeated  iujucbioiis  iuto  the  rabbit,  not  ooly  of  kidney  cells  i'roin  the 
dog,  but  also  of  certain  chemical  constituents  (nucleo-protcid  in 
nature)  of  those  cells,  provoke  the  appearance  in  the  rabbit's  blood  of 
a  substance,  nephrotoxin,  which  is  most  harmful  to  the  kidney  cells  of 
the  dog.  W.  D.  H. 

Influence  of  Cold  on  the  Action  of  some  Heemolytic 
Agents.  GicoiiGK  N.  Stkwaut  (Amer.  J.  Physiol.,  1903,  9,  72 — 96). 
— At  0°,  the  hiking  action  of  sapotoxin  is  retarded,  and  before  the 
hasmoglobin  is  liberated  the  conductivity  of  the  blood  is  increased, 
owing  to  an  increase  in  the  permeability  of  the  envelopes  to  electro- 
lytes. Bile  salts  produce  tliis  less  distinctly,  foreign  serum  not  at  all. 
The  action  of  sapotoxin  is  in  tlu'ee  stages:  (1)  an  action  on  the 
envelope  which  does  nob  necessarily  or  immediately  cause  liberation  of 
hiemoglobin,  (2)  an  action  on  the  hiemoglobin  or  the  stroma  that  pro- 
duces a  discharge  of  the  pigment,  and  (3)  an  action  on  the  stroma 
causing  a  setting  free  of  electrolytes.  W.  D.  H. 

Irritability  of  the  Brain  during  Anaemia.  William  J.  Gies 
{Amer.  J.  rhysioL,  1903,9,  132— 137).— The  functions  of  the  brain 
soon  cease  if  it  is  rendered  anaemic  by  perfusion  of  serum  or  Ringer's 
fluid.  Convulsions  only  take  place  when  the  anjemia  is  induced 
rapidly.  If  the  arnemia  is  gradually  produced,  the  functions  in  cold- 
blooded animals  cease  in  the  following  order  :  respiration,  skin  reflex, 
lid  reflex,  nose  reflex,  heart  beat.  In  warm-blooded  animals,  the  order 
is  lid  reflex,  respiration,  nose  reflex,  heart  beat.  W.  D.  H. 

Cretinism  in  Calves.  C.  G.  Seligmann  {Proc.  Physiol.  Soc,  1903, 
ix — x;  J.  Physiol.,  29). — Cretinism  occurs  in  calves  of  the  Dexter- 
Kerry  breed.  It  is  associated  with  malformation  and  absence  of 
colloid  substance  in  the  thyroid,  and  probably  arises  primarily  from 
placental  disease.  W.  D.  H. 

Intravascular  use  of  Antiseptics.  W.  V.  Shaw  {J.  Hygiene, 
1903,  3,  159  — 165). — The  use  of  antiseptics  injected  into  the  blood 
has  been  recommended  in  tubercle  and  other  diseases,  but  has  seldom 
yielded  positively  beneficial  results.  The  pi'esent  experiments  con- 
ducted on  rabbits  poisoned  with  Bacillus  pyocyaneus,  and  treated  with 
formalin  and  other  substances  intravenously,  show  that  there  are  no 
advantages  to  be  derived  from  this  method  of  treatment. 

W.  D.  H. 

Adrenalin  Glycosuria.  Diarmid  NoiiL  Paton  {J.  Physiol.,  1903, 
29,  286 — 301). — The  subcutaneous  administration  of  adrenalin  in  dogs 
and  rabbits  produces  true  glycosuria  and  glycajmia,  the  degree  of 
which  depends  largely  on  the  previous  carbohydrate  store  in  the  body, 
but  which  occurs  also  when  this  store  is  exhausted.  It  is  apparently 
due  to  a  lessened  utilisation  of  sugar  in  the  tissues,  and  not  to  an 
increased  formation  or  excretion  of  sugar.  It  is  much  more  marked  than 
glycosuria,  which  results  from  lessened  processes  of  oxidation.  The  toxic 
action  of  adrenalin  is  probably  not  direct,  but  indirectly  through  ■■xi\ 
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effect  on  the  pancreas.  A  distinct  tolerance  of  the  drug  is  established 
after  a  time,  and  days  may  occur  when  sugar  is  absent  from  the  urine. 
The  urine  gives  a  dark  red  ring  with  nitric  acid,  but  acetoacetic  acid 
and  acetone  were  not  detected.  Proteid  metabolism  goes  on  as  in 
ordinary  diabetes  ;  the  sugar  is  not  wholly  derived  from  the  breaking 
down  of  proteid,  although  on  an  insufficient  diet  tlie  decomposition  of 
proteid  is  increased,  but  proteid  absorption  is  unaffected  ;  ammonia  is 
markedly  increased.  W.  D.  H. 

Glycuronic  Acid  in  Icteric  Urine.  E.  C.  van  Leersum  {Beiir. 
chem.  Physiol.  Path.,  1903,  3,  574 — 576). — Bile  having  been  shown  to 
contain  glycuronic  acid,  it  became  necessary  to  search  for  that  acid  in 
the  urine  in  cases  of  jaundice.  It  was  found  to  be  present,  and  its 
presence  will  account  for  some  of  the  reducing  properties  of  icteric 
urine.  W.  D.  H. 

Calculi  from  the  Prostate.  Puaux  {J.  Pkarm.  Chim.,  1903,  [vii], 
17,  428 — 430). — A  description  and  analysis  of  calculi  removed  from  the 
prostate,  which  contained  water,  9  ;  calcium  oxalate,  40 ;  calcium  car- 
bonate, 8;  calcium  phosphate,  17;  ammonium  magnesium  phosphate, 
12 ;  organic  matter  (probably  uric  acid)  and  potassium,  14  per  cent. 

G.  D.  L. 

Analysis  of  a  Liquid  from  a  Pancreatic  Cyst.  J.  Alay  and 
RispAL  {J.  Pharm.  Chim.,  1903,  [vi],  17,  319— 320).— The  liquid  is 
feebly  alkaline,  contains  less  albumin  and  urea,  but  more  albumin 
soluble  in  acetic  acid,  than  is  usually  the  case  in  such  liquids,  and 
acetone.  It  contained  per  litre,  total  proteids,  8'7  grams  (serin,  51  ; 
globulin,  0-6;  albumin  soluble  in  acetic  acid,  30);  NaCl,  58;  P20r,, 
0-16;  CaO  and  MgO,  005;  urea,  0  14;  fat  and  cholesterol,.  016; 
acetone,  about  0"05  gram ;  and  traces  of  uric  acid  and  sulphates. 

G.  D.  L. 

Distribution  in  the  Organism  and  Elimination  of  Arsenic 
given  as  Sodium  Methylarsinate.  Antoine  Mouneyrat  {Compt. 
rend.,  1903,  136,  696 — 697). — Arsenic  has  no  tendency  to  accumulate 
in  the  organs  of  the  body,  but  it  is  practically  all  eliminated  within 
thirty  days  after  ingestion.  W.  D.  H. 

Cobra  Poison.  Preston  Kyes  and  Hans  Sachs  {Chem.  Centr., 
1903,  i,  888;  from  £erl.  klin.  Woch.,  40,  Nos.  2,  3,  4).— The  lecithin 
of  the  stromata  of  the  red  corpuscles  is  regarded  as  the  complement 
of  cobra  poison.  Cholesterol  inhibits  the  bsemolysis  of  this  and  other 
lysins,  but  in  different  degrees.  Potassium  permanganate,  calcium 
chloride,  gold  chloride,  and  sodium  hydroxide  destroy  cobra  poison. 
Bile  and  milk,  if  first  heated  to  100°,  increase  its  activity.  Hydro- 
chloric acid  protects  it  from  the  destructive  influence  of  high  tempera- 
tures. Fatty  acids,  soaps,  chloroform,  and  neutral  fat  are  hasmolytic, 
and  their  action  in  this  direction  is  increased  by  cobra  poison. 

W.  D.  H. 
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AlcohoHc  Fermentation.  J.  H.  Abekson  {Rec.  trav.chim.,  1903, 
22,  78 — 132).— I'he  fermentative  decomposition  of  dextrose  takes  place 
according  to  the  equation  C^H,,,Og  =  2EtOH  +  2C0.2.  An  experimental 
determination  of  the  velocity  of  the  reaction,  using  yeast,  shows  that 
the  value  of  k  calculated  for  a  unimolecular  reaction  increases  with 
the  time.  The  mean  velocity,  however,  is  directly  proportional  to  the 
quantity  of  yeast  present.  The  dextrose  exerts  a  retarding  influence 
and,  consequently,  as  this  disappears  by  decomposition  the  speed  is 
accelerated.  Allowing  for  this  retardation,  a  satisfactory  constant  is 
obtained  for  a  unimolecular  reaction.  The  influence  of  temperature 
on  the  reaction  constant  has  been  calculated  by  means  of  the  Arrhenius 
formula,  and  it  is  found  tliat  temperature  influences  the  fermentation 
to  about  the  same  extent  as  it  does  the  majority  of  chemical  reactions. 
Like  dexti'ose,  alcohol  also  exerts  a  retarding  influence  on  the  reaction, 
but  not  to  such  a  great  extent. 

The  reaction  is  one  of  equilibrium,  and  the  influence  of  the  quantity 
of  yeist,  the  temperature,  alcohol,  carbon  dioxide,  and  the  concentra- 
tion of  the  dextrose  have  been  investigated.  The  quantity  of  yeast 
present  is  without  influence  on  the  final  state  of  equilibrium.  The 
effect  of  the  preliminary  addition  of  alcohol  or  carbon  dioxide  (added 
in  the  solid  state)  is  to  cause  the  equilibrium  to  be  established  much 
sooner  than  should  be  the  case  according  to  the  law  of  mass  action.  If 
the  concentration  of  the  dextrose  is  very  high,  the  decomposition  does 
not  proceed  so  far  as  if  it  is  somewhat  lower,  and  it  is  not  possible  to 
account  for  this  by  an  increase  of  the  osmotic  pressure. 

As  the  equilibrium  is  such  that  at  20°  a  greater  decomposition  has 
taken  place  than  at  31°,  ten  experiments  were  made  in  order  to  find  if 
any  reversion  takes  place,  and  thus  establish  that  the  reaction  is  a 
reversible  one.  Sealed  tubes  containing  dextrose  and  yeast  were 
maintained  at  20°  until  the  equilibrium  was  establi.->hed  (24  hours) ; 
they  were  then  placed  in  a  bath  at  31°.  Only  in  two  cases  was  it 
possible  to  detect  any  reversion,  and  the  author  does  not  think  it  is 
yet  certain  that  the  reaction  is  a  truly  I'eversible  one.  J.  McC. 

Production  of  Formic  Acid  in  Alcoholic  Fermentation.  Pieuke 
Thomas  {Compt.rend.,  1903,  136,  1015 — 1016). — When  ycasti  is  grown 
in  a  medium  containing  carbamide,  a  large  quantity  of  formic  acid  is 
produced.  The  same  takes  place,  but  to  a  smaller  extent,  when  the 
carbamide  is  replaced  by  acetamide,  either  alone  or  after  the  addition 
of  ammonium  hydrogen  carbonate,  sulphate,  acetate,  succinate,  or 
aspartate.  The  addition  of  calcium  carbonate  to  the  culture  causes  an 
augmentation  of  the  volatile  acid  formed. 

Since  many  natural  culture  media,  such  as  grape-juice,  contain 
amides  and  ammonium  silts,  it  is  not  surprising  to  find  formic  acid,  as 
has  been  done  by  Rayman  and  Kruis  and  by  Khoudabachian,  in  the 
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wine  soon  after  fermentation.     The  production  of  formic  acid  in  these 
cases  diminishes  as  the  amide  becomes  used  up.  J.  McC. 

Lactic  Acid  Fermentation.  Reginald  0.  Herzog  {Zeit.  phjsiol. 
Chew.,  1903,  37,  381 — 382). — By  Buchner's  method,  a  juice  can  be 
expressed  from  pure  cultures  of  Bacterium  acidi  lact.,  and  the  powder 
obtained  by  drying  this  is  free  from  bacteria.  It  is  able  to  convert 
lactose  into  lactic  acid,  W.  D.  H. 

Natural  Curdling  of  Milk.  Yoshinao  Kozai  (Bied.  Centr.,  1903, 
32,  273—277;  from  Zeit.  Hyg.  u.  Inf.,  1901,  38,  386).— The  results 
of  experiments  with  different  samples  of  milk  showed  that  when  kept 
under  conditions  which  permitted  abundant  access  of  air,  lactic  acid 
is  almost  always  found  in  considerable  quantity.  In  one  ca.«;e,  in  which 
the  time  had  been  more  pi'olonged  and  the  temperature  higher,  no 
lactic  acid  could  be  detected  ;  a  sample  of  the  same  milk,  however,  kept 
at  the  ordinary  temperature,  and  for  a  shorter  time,  was  found  to 
contain  much  lactic  acid.  Succinic  acid  was  sometimes  present,  but 
usually  only  in  very  small  quantities.  Two  samples,  in  which  lactic  acid 
was  absent,  contained  a  large  amount  of  succinic  acid  besides  ammonia 
and  trimethylamine.  Acetic  acid  was  frequently  present  in  samples 
kept  at  the  ordinary  temperature,  and  was  regularly  produced  in 
samples  kept  at  a  higher  temperature.  Butyric  acid  was  sometimes, 
and  alcohol  frequently,  found.  Peptone  occurred  in  samples  in  which 
the  decomposition  had  not  gone  very  far. 

The  nature  of  the  lactic  acid  produced  depends  indirectly  on  the 
temperature,  a  lower  temperature  being  favourable  to  the  formation 
of  c?-lactic  acid,  and  vice  versd. 

Of  the  lactic  acid  bacteria  found  in  spontaneously  curdled  milk, 
Bacillus  acidi  paralactici  (Leichmann's  Bad.  lactis  acidi)  was  much  the 
most  prominent ;  B.  acidi  Icevolactici,  Micrococcus  acidi  2Xiralaclici, 
and  Bacterium  coli  were  also  present.  N,  H,  J.  M, 

Fermentative  Fat-hydrolysis.  Karl  Bhaun  and  Emil  C. 
Behkendt  (i?er,,  1903,  36,  1142 — 1145.  Compare  Green,  Froc.  Eoij. 
aS'oc,  1890,  48,  370  ;  Siegmund,  Abstr.,  1890,  1455  ;  1892,  1261  ;  and 
Connstein,  Hoyer,  and  Wartenberg,  this  vol.,  li,  218), — The  authors 
confirm  the  statement  of  Green  and  Siegmund  [loc.  cit.)  in  the  case  of 
the  ferment  of  Jequirity  seeds  (Abrus  jjrecatorius),  and  that  of  Conn- 
stein,  Hoyer,  and  Wartenburg  {loc.  cit.)  with  regard  to  the  ferment  of 
castor  oil  seeds.  Castor  oil  is  slowly  hydrolysed  by  the  emulsin  of 
sweet  almonds,  but  not  by  preparations  of  bearberry  leaves  {A7xto- 
staphylos  uvoi  ursi).  T,  A,  H. 

Assimilation  of  Sterigmatocystis  Nigra,  Henri  Coupin  {Compt. 
rend.  >Soc.  Biol.,  U03,  55,  329—330,357—358,  406— 408).— Raulin 
has  shown  that  magnesium  is  indispensable  for  the  nutrition  of  this 
mould  ;  he  used  it  in  the  form  of  the  carbonate.  In  the  piesent  re- 
search, eight  other  salts  of  magnesium  were  found  to  act  equally  well. 
In  the  same  way,  ammonium  phosphate  is  not  the  only  phosphorus 
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compound  which  is  available  ;  of  eight  compounds,  sodium  hypophos- 
phito  was  the  only  one  not  utilisable.  As  regards  sulphur,  the  effects 
are  more  variable  ;  some  compounds  are  poisonous,  some  indifferent ; 
the  most  assimilable  is  ammonium  sulphate.  W.  D.  H. 

Formation  of  Oxalic  Acid  by  Moulds.  Oskar  E.MMERLiNa 
{Gentr.  Bakt.  Par.,  1903,  10,  273—275.  Compare  Abstr.,  1902,  ii, 
521). — Oxalic  acid  is  not  formed  by  the  growth  of  Aspergillus  nlger 
in  solutions  of  carbohydrates,  polyhydric  alcohols,  or  acids  other  than 
amino-acids.  Ammonium  oxalate  results  in  various  proportions  from 
the  growth  in  aminoacetic  acid,  a-serine,  alanine,  aspartic  acid, 
asparagine,  glutamic  acid,  pyrrolidine-2-carboxylic  acid,  gelatin,  casein, 
egg-albumin,  and  peptone,  but  not,  in  spite  of  growth  of  the  mould, 
from  hippuric  acid,  arginine,  histidine,  lysine,  or  glucosamine.  In 
other  instances  quoted,  there  was  no  growth,  and  with  phenylalanine 
only  a  slight  growth,  with  corresponding  formation  of  oxalate. 

G.  D.  L. 

Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
IV.  Decomposition  of  Vegetable  Foods  by  Bactei'ia.  Josef 
KoNiG,  Alb,  Spieckermann,  and  A.  Olig  (Zeit.  Naltr.  Genussm., 
1903,  6,  241—258,  and  289—296.  Compare  this  vol.,  ii,  169).— 
Experiments  with  cotton-seed  meal  showed  that,  in  the  complete 
absence  of  air,  bacteria  of  the  type  Baoterium  coli  developed  most 
rapidly,  sugar  being  fermented  with  the  evolution  of  gases.  Gocci 
were  also  present  and  caused  acid  fermentation  of  the  sugar  to  take 
place  without  formation  of  gas.  Under  ordinary  conditions,  the 
acidity  produced  prevented  the  growth  of  pure  anaiirobic  organisms. 
A  considerable  loss  of  organic  matter  accompanied  the  growth  of  the 
bacteria  under  anaerobic  conditions,  the  loss  being  at  first  due  to 
the  destruction  of  carbohydrates.  Afterwards,  the  proteids  and 
pentosans  were  strongly  attacked.  The  fat  was  only  slightly 
altered.  The  bacteria  which  caused  fermentation  of  the  sugar  to  take 
place  only  decomposed  the  fat,  pentosans,  and  proteids  to  a  small 
extent ;  those  which  attacked  the  proteids  of  cotton-seed  meal  behaved 
similarly  towards  other  animal  and  vegetable  proteids.  The  following 
substances  were  found  to  be  present  in  the  decomposition  products  : 
albumoses,  peptones,  amino-basos,  volatile  fatty  acids  (butyric, 
valeric,  (fee),  aromatic  acids  (phenylacetic,  phenylpropionic),  succinic 
acid,  scatolecarboxylic  acid,  aromatic  hydroxy-acids,  indole,  scatole, 
phenol,  ammonia,  carbon  dioxide,  and  volatile  sulphur  compounds. 
Ptomaines  and  other  poisonous  substances  could  not  be  detected. 

W.  P.  S. 

Action  of  Zinc  on  Microbes  in  Water.  F.  Dienert  {Compt. 
rend.,  1903,  136,  707 — 708). — If  metallic  zinc  is  added  to  water  con- 
taining micro-organisms  (Eberth's  bacillus  and  Bacillus  coli),  in  thirty- 
six  hours  the  surface  portion  of  the  water  is  sterile  ;  the  organisms 
are  all  in  the  deeper  portions  near  the  zinc.  This  they  attack,  and 
the  zinc  salts  so  formed  in  time  kill  the  bacteria.  W.  D.  H. 


448  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Nitrification.  George  S.  Fraps  {Amer.  Chem.  J.,  1903,  29, 
225 — 241 ). — The  number  of  nitrifying  organisms  in  a  soil  varies  according 
to  conditions.  The  intensity  of  nitrification  varies  considerably,  being 
very  slight  during  the  periods  in  which  the  organisms  multiply.  In 
the  case  of  sterilised  nitrogenous  soil  inoculated  with  nitrifying 
organisms,  the  intensity  of  nitrification  increased,  on  the  whole,  with 
the  duration  of  the  experiment ;  the  nitrifying  organisms  probably 
multiply  continuously,  and  there  are  periods  in  which  nitrification  is 
greatly  diminished. 

The  differences  in  the  rate  of  nitrification  of  cotton-seed  meal  and 
of  ammonium  sulphate  is  due  to  the  existence  of  two  groups  of  nitrifying 
organisms  in  soils.  The  relative  number  of  either  group  may  be 
increased  by  growing  in  soil  containing  ammonium  sulphate  or  cotton- 
seed meal. 

In  addition  to  the  three  groups  of  organisms  which  produce  succes- 
sively from  organic  matter  ammonium  salts,  nitrites,  and  nitrates, 
there  is  a  fourth  group  which  converts  organic  matter  into  nitrites  or 
nitrates,  N,  H,  J.  M. 

Presence  of  an  Erepsin  in  Basidiomycetes.  C.  Delezenne  and 
H.  MouTON  {Compt.  rend.,  1903,  136,  633—635.  Compare  this  vol., 
ii,  229). — The  experiments  were  made  with  Amanita  muscaria,  A. 
citrina,  Psalliota  cam2)estris,  and  Hypholoma  /asciculare,  and  others. 
One  gram  of  the  substance  in  20  c.c,  of  water  and  about  0*5  gram  of 
gastric  peptone  caused  the  biuret  reaction  to  disappear  in  four  or  five 
days. 

In  some  cases,  when  kinase  was  present  only  in  very  small  quantity, 
the  erepsin  was  very  active.  There  can  be  no  doubt  as  to  the 
individuality  of  the  two  diastases  (compare  Hamburger  and  Hekma, 
J.  Phijs.  Path.  Gen.,  1902),  N,  H.  J.  M, 

Wax  of  Flax,  Camill  Hoffmeister  {Ber.,  1903,36,  1047—1054). 
— A  wax  can  be  extracted  by  ether  or  petroleum  from  flax  thi-eads 
and  is  deposited  from  these  solvents  in  grains  of  an  indistinct,  crystal- 
line structure  melting  at  61 '5°  and  having  a  sp.  gr,  0"9083  at  15°, 
insoluble  in  water,  partially  soluble  in  alcohol,  and  sparingly  so 
in  chloroform.  This  wax  can  be  easily  obtained  in  quantity  from  the 
"flax-dust"  of  the  spinning-house,  of  which  it  forms  10  per  cent.  It 
has  the  following  characters:  non-hydrolysable  material,  81'32  per 
cent.  ;  acid  number,  54'49  ;  saponification  number,  101'51  ;  ether 
number,  49'54  ;  Keichert-Meissl  number,  9'27  ;  iodine  number,  9'607  ; 
and  Hehner's  number,  98*31, 

The  hydrolysable  material  yielded  fatty  acids,  which  were  separated 
into  solid  acids  and  liquid  acids  by  extracting  the  mixture  of  their 
lead  salts  with  ether.  The  solid  acids  were  a  mixture  of  palmitic  acid 
together  with  a  small  quantity  of  stearic  acid,  and  were  separated  by 
fractional  precipitation  of  their  alcoholic  solution  with  barium  acetate. 
In  order  to  separate  the  liquid  unsaturated  acids,  they  were  oxidised 
with  permanganate  and  their  oxidation  products  severally  isolated ; 
thus,  the  presence  of  oleic,  linolic,  and  the  two  linolenic  acids  was 
demonstrated. 


ANALYTICAL  CHEMISTRY.  449 

The  uou-liydroly sable  material  was  heated  with  acetic  auliytliide, 
when  the  major  portion  remained  untouched.  It  consisted  mainly  of 
a  paraffin-like  material,  ceresin,  which  melted  at  68°,  and  had  a  sp.  gr. 
0-9941  at  10°. 

The  acetyl  derivatives,  which  were  dissolved  in  the  acetic  anhydride, 
were  allowed  to  crystallise  in  two  fraction^  ;  the  first  which  separated 
was  the  acetyl  derivative  of  cholesterol  or  phytosterol ;  the  second 
fraction  was  ceryl  acetate  (m.  p.  64"3°).  K.  J.  P.  O. 

Decomposition  and  Regeneration  of  Proteids  in  Plants. 
Gabkielle  Balicka-Iwanowska  {Bull.  Acad.  iSci.  Cracow,  1903, 
9 — 32). — The  asparagiue  formed  during  the  decompf)sition  of  proteids 
is  a  secondary  product,  the  primary  products  being  amino-acids  and 
hexon-bases.  The  regeneration  of  proteids  from  their  products  of  de- 
composition is  influenced  by  mineral  salts,  and  a  deficiency  of  calcium 
is  the  chief  cause  of  the  diminution  of  the  amount  of  proteid  formed. 
Assimilation  influences  the  regeneration  of  proteids,  but  light  seems 
also  to  have  a  direct  action.  N.  II.  J,  M. 

Effect  of  Moisture  on  the  Availability  of  Dehydrated 
Aluminium  Phosphate.  Fked.  W.  Mukse  (J.  Amer.  Chem.  iSuc, 
1903,  25.  280 — 288). — A  large  number  of  experiments  showing  that 
in  the  dehydration  of  aluminium  phosphate  (Redonda  phosphate)  the 
temperature  need  not  be  carefully  kept  at  325°,  but  may  safely  reach 
the  melting  poiut  of  borax  (560°)  ;  a  higher  temperature,  however,  is 
injurious. 

Keabsorption  of  moisture  seriously  aifects  the  solubility  of  the 
samples  in  ammonium  citrate  and  lessens  their  value.  L.  de  K. 


Analytical   Chemistry. 


Detection  of  Hydrogen  Peroxide  in  Milk.  Carl  Arnold  and 
CfBT  Mentzel  {Zeit.  jVa/tr.  Genussm.,  1903,  6,  305 — 309). — Hydrogen 
peroxide  may  be  detected  in  either  raw  or  heated  milk,  to  which  it  is 
sometimes  added  as  a  preservative  by  mixing  10  c.c.  of  the  milk  with 
10  drops  of  a  1  per  cent,  solution  of  vanadic  acid  in  dilute  sulphuric 
acid.  The  presence  of  001  gram  of  hydrogen  peroxide  in  100  c.c.  of 
milk  causes  a  red  coloration  to  appear.  By  using  titanic  acid  instead 
of  vanadic  acid,  a  yellow  coloration  is  obtained.  The  /;-phenylene- 
diamine  test  is  the  most  sensitive,  but  it  is  only  applical)le  directly  in 
the  case  of  raw  milk.  In  testing  heated  milk  with  y^-phenylcne- 
diamine,  a  little  raw  milk  must  be  added  to  supply  the  oxydase  neces- 
sary fur  the  reaction.  Samples  of  milk  should  be  tested  as  soon  as 
pos.sible  after  being  received,  as  hydrogen  peroxide  decomposes  some- 
what rapidly.  W.  P.  S. 

VOL.  LXXXIV.  ii.  31 
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Estimation  of  Chlorine  in  Animal  Secretions,  Organs, 
Foods,  &c.  Casimiu  Strzyzovvski  {Chem.  Gentr.,  1903,  i,  601  ;  from 
Oeslerr.  Chem.  Zeit.,  6,  25 — 28). — Ten  c.c.  of  the  liquid  to  be  tested,  or 
10  grams  of  the  solid  matter  suspended  in  water,  are  mixed  with 
1  gram  ot  pure  magnesium  oxide,  evaporated  to  dryness  in  a  platinum 
dish,  and  finally  ignited  to  burn  olf  the  carbon.  The  ash  is  dissolved  in 
water  containing  sufficient  sulphuric  acid  to  neutralise  the  magnesium 
oxide,  the  unavoidable  excess  of  acid  neutralised  with  calcium  car- 
bonate, and  the  chlorine  titrated  with  standard  silver  solution, 

L.    DE    K. 


Estimation  of  Iodides  when  Mixed  with  other  Salts.  Caul 
KiPPENBEEGER  {Zeit.  anal.  Chevi.,  1903,  42,  163 — 167). — The  iodine 
of  the  iodide  is  set  free  by  potassium  dichromate  and  hydrochloric 
acid  ;  the  mixture  is  then  shaken  with  chloroform,  which  takes  up 
the  iodine,  and  this,  after  removal  of  the  aqueous  liquid,  is  titrated 
by  sodium  thiosulphate  in  presence  of  an  aqueous  solution  of  potassium 
iodide. 

The  chloroform  should  be  as  free  as  possible  from  alcohol,  and  the 
titration  should  be  performed  without  adding  any  acid.  Chlorides, 
nitrates,  and  free  acids  have  no  influence  on  the  result,  but  bromides 
are  slowly  oxidised  by  the  acid  chromate,  and  must  therefore  be 
absent.  Any  substances  soluble  in  chloroform  may  first  be  removed 
by  shaking  with  that  solvent,  since  iodides  are  not  removed  by  it 
from  an  aqueous  solution,  M.  J.  S. 


lodometric  Standardisation,  Hugo  Ditz  and  B.  M.  Margosches 
{Zeit.  angew.  Chem.,  1903,  16,  317 — 321). — The  pi'ocess  for  the 
estimation  of  chlorates  (Abstr.,  1901,  ii,  687)  may  be  used  in  turnfor 
the  standardisation  of  sodium  thiosulphate  solution. 

A  weighed  quantity  of  potassium  chlorate  dissolved  in  water  is  put 
into  the  apparatus  previously  described  and  decomposed  with  potassium 
bromide  and  concentrated  hydrochloric  acid.  After  largely  diluting 
with  water,  the  liberated  bromine  is  treated  with  potassium  iodide, 
when  a  definite  weight  of  free  iodine  will  be  obtained,  with  which  the 
thiosulphate  is  at  once  standardised.  L.  de  K. 


Estimation  of  Sulphur  in  Pig-iron,  Clarence  A,  Seyler 
{Analyst,  1903,  28,  97 — 101). — By  heating  the  sample  in  a  porcelain 
crucible  to  750°  after  covering  it  with  a  layer  of  filter-paper  to  provide 
a  non-oxidising  atmosphere,  results  'were  obtained,  on  applying  the 
evolution  method,  nearly  equal  to  those  of  the  oxidation  process.  In 
the  evolution  method,  the  use  of  concentrated  hydrochloric  acid  is 
recommended,  together  with  an  absorbent,  for  the  gases,  consisting  of 
bromine  and  hydrochloric  acid.  Absorption  by  potassium  hydroxide 
leads  to  low  results.  Passage  of  the  gas,  mixed  with  hydrogen, 
through  a  red-hot  tube  gives  good  results  if  concentrated  hydrochloric 
acid  be  used.  W.  P,  S, 
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Quantitative  Separation  of  Sulphides  and  Haloids.  Wiliiklm 
BiLTZ  [Zeit.  anal,  Cliem.,  1903,  42,  159 — 163). — Tlio  solution  i.s  pre- 
cipitated with  an  excess  of  silver  nitrate,  and  is  then  feebly  acidified 
with  nitric  acid.  After  washing  from  the  excess  of  silver  nitrate, 
the  precipitate  is  digested  in  the  cold  with  a  feebly  ammoniacal  50  per 
cent,  solution  of  sodium  thiosulphate,  and  after  partially  washing  the 
undissolved  silver  sulphide  with  the  same  cold  solution,  the  washing  is 
completed  with  hot  thiosulphate.  Silver  chloride,  bromide,  and  iodide 
are  completely  dissolved,  and  are  estimated  by  precipitating  the 
silver  from  the  thiosulphate  solution  by  addition  of  ammonium 
sulphide.  M.  J.  S. 

Gas  Analysis  in  Flasks.  III.  Alfued  Wohl  {Ber.,  1903,  36, 
1417 — 14:22). — The  principle  of  the  method  adopted  by  Wohl  and 
Poppenbei'g  (this  vol.,  ii,  328)  for  estimating  the  nitrogen  in  nitrates  is 
applied  to  the  estimation  of  ammonia  by  the  sodium  hypobromito 
method,  and  the  determination  of  carbon  dioxide  in  solid  carbonates. 
Analyses  are  given  showing  the  accuracy  of  the  method. 

W.  A.  D. 

Ammoniacal  Citrate  Solution  as  used  in  the  Estimation  of 
Phosphoric  Acid.  A.  Vervveij  {Zeit.  anal.  Chem.,  1903,  42, 
167 — 168). — Citrate  solutions  which  have  been  kept  for  some  months 
frequently  give  too  high  a  result  when  used  for  the  analysis  of  super- 
phosphate, ikc.  This  seems  to  be  due  to  the  presence  of  silica,  which 
the  citrate  solution  dissolves  from  certain  varieties  of  glass. 

M.  J.  S. 

Decomposition  of  Insoluble  Calcium  Phosphates  by  Am- 
monium Citrate  Solutions.  Karl  Zulkowski  and  Franz  Cedivoda 
{Chem.  Cent,:,  1903,  i,  477—478;  from  Chem.  Ind.,  26,  1—9). 
— Tlie  original  paper  contains  a  description  of  experiments 
and  other  details  from  which  the  following  conclusions  are  drawn. 
The  solution  of  insoluble  calcium  phosphates  by  ammonium  citrate 
solution  depends  on  the  formation  of  normal  and  acid  calcium  am- 
monium citrates  of  which  the  latter  alone  are  stable.  Dicalcium 
ammonium  dicitrate  is  rather  sparingly  soluble,  and  its  solution  quickly 
decomposes,  forming  insoluble  tricalcium  dicitrate  and  triammonium 
citrate.  Calcium  tetrammonium  dicitrate,  on  the  other  hand,  is  readily 
soluble,  but  gradually  dissociate.s,  forming  first  dicalcium  ammonium 
dicitrate  and  tben  tricalcium  dicitrate  and  triammonium  citrate.  Di- 
calcium phosphate  is  dissolved  by  triammonium  citrate,  diammonium 
citrate,  or  monoammonium  citrate.  In  the  first  case,  a  large  excess  of 
the  citi-ate  is  required,  ammonium  hydrogen  phosphate  and  normal 
calcium  tetrammonium  dicitrate  being  formed  by  a  reversible  reaction, 
whilst  in  the  second  and  third  cases,  ammonium  hydrogen  phosphate 
and  calcium  ammonium  dicitrate,  and  monocalcium  phosphate  and 
calcium  ammonium  dicitrate  are  formed  respectively.  Dicalcium 
phosphate  is  completely  dissolved  by  the  action  of  theoretical 
quantities  of  ammonium  hydrogen  citrates,  Tricalcium  phosphate 
is  dissolved  by  triammonium  citrate,  diammonium  citrate,  or 
monoammonium    citrate,       A    large    excess    of  triammonium   citrate 
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however,  is  required,  triammonium  phosphate  and  calcium  tetrammonium 
dicitrate  being  formed.  By  the  action  of  diammonium  citrate  and  mono- 
ammonium  citrate,  ammonium  hydrogen  phosphate  and  calcium  am- 
monium hydrogen  dicitrate,  and  monocalcium  phosphate  and  calcium 
ammonium  liydrogen  dicitrate  are  formed  respectively.  Ti*icalcium 
phosphate  is  not  readily  attacked  by  citrates,  and  is  dissolved  only  by 
a  large  excess  of  acid  citrates.  Since  it  is  dissolved,  however,  to  a 
considerable  extent  by  triammonium  citrate,  it  cannot  be  separated 
from  dicalcium  phosphate  by  means  of  this  reageut.  Tetracalcium 
phosphate  is  rapidly  and  completely  dissolved  by  diammonium  citrate, 
ammonium  hydx-ogen  phosphate  and  calcium  ammonium  hydrogen 
citrate  being  formed.  It  is  also  completely  dissolved  by  mono- 
ammonium  citrate,  but  less  rapidly  ;  monocalcium  phosphate  and  cal- 
cium ammonium  hydrogen  dicitrate  are  found  in  this  case.  Diam- 
monium citrate  has  a  much  greater  solvent  power  than  citric  acid  and 
might  probably  be  advantageously  used  instead  of  citric  acid  for  the 
evaluation  of  Thomas  slags.  Whilst  dicalcium  and  tetracalcium  phos- 
phates are  comparatively  easily  dissolved  by  acids  such  as  carbonic 
acid  and  plant  acids,  and  even  by  normal  salts,  such  as  triammonium 
citrate,  tricalcium  phosphate  is  much  less  readily  attacked.  Tri- 
calcium  phosphate  may  be  converted  into  an  easily  assimilated  form  by 
the  action  of  lime  at  a  higher  temperature.  E.  W.  W. 

Platinum  Crucible  for  Carbon  Combustions.  John  V.  R.  Steh- 
MAN  (J.  Amer.  Chem.  Soc,  1903,  25,  237 — 242). — A  modification  of 
Shimer's  process  (Abstr.,  1899,  ii,  694),  in  which  the  carbon  derived 
from  steel  is  burnt  in  a  platinum  crucible  while  a  current  of  air  is 
transmitted,  the  source  of  heat  being  a  Bunsen  burner  or  a  blast  lamp. 
For  details  of  working  and  the  cooling  arrangement,  the  original  article 
and  illustration  should  be  consulted.  The  chief  improvement  is  the 
substitution  of  asbestos  for  the  rubber  washer.  L.  de  K. 

Estimation  of  Small  Quantities  of  Carbon  Monoxide  in  Air. 
Spitta  {Arch.  Hijgiene,  1903,  46,  [iii],  284—310). — The  apparatus 
employed  consists  of  a  large  glass  vessel,  holding  from  10  to  11  litres, 
the  capacity  of  which  is  exactly  known.  Its  neck  is  closed  by  a  glass 
stoppei',  through  which  pass  two  glass  tubes  provided  with  taps,  one 
ending  just  inside  the  stopper,  and  the  other,  reaching  to  the  bottom 
of  the  vessel,  being  bent  so  that  its  end  is  at  the  angle  between  the 
side  and  bottom.  Two  copper  wires  are  also  passed  airtight  through 
openings  in  the  stopper,  the  longer  one  ending  in  a  platinum  cone  which 
supports  the  lower  pole  of  the  oxidising  apparatus,  whilst  the  shorter 
copper  wire  is  fastened  to  the  upper  part  of  the  latter.  The  oxidising 
apparatus  is  composed  of  a  silver  coil,  coated  with  black  metallic  pallad- 
ium. This  coil  surrounds  a  glass  tube  containing  a  thermometer,  partly 
surrounded  by  a  nickel  spiral,  which  is  connected  to  the  shorter  copper 
wire.  The  vessel  is  filled  with  the  air  to  be  examined,  as  is  also  a 
second  vessel  of  similar  capacity,  but  containing  only  a  thermometer 
and  two  tubes  sealed  through  its  stopper.  The  palladium  coated  coil 
is  then  heated  to  a  temperature  of  150 — 160°  by  passing  an  electric 
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curreut  tlu-oii-,'!!  the  copper  wires,  20  c.c.  of  pure  hydrogen  having 
been  first  passed  into  the  vessel.  The  addition  of  hydrogen  is  neces- 
sary for  the  complete  and  expeditious  combustion  of  tho  carbon 
monoxide.  When  the  combustion  is  completed,  the  vessel  is  cooled  by 
a  stream  of  water,  a  measured  quantity  of  standard  barium  hydroxide 
solution  is  added  to  each  flask,  and  after  absorption  of  the  carbon 
dioxide  has  taken  place  the  excess  is  titrated  back  with  oxalic  acid 
solution  in  each  case.  The  difference  between  the  amounts  of  carbon 
dioxide  found  in  the  two  vessels  is  due  to  the  conversion  of  carbon 
monoxide  into  dioxide.  W.  P.  S. 

Gasonietric  Estimation  of  Carbon  Dioxide  by  the  Measure- 
ment of  Liquid  or  Determination  of  Pressure.  Alfred  Wohl 
(/)'(!/•.,  1DU3,  36,  1412 — 1-117). — This  is  an  application  of  principles 
already  described  (this  vol.,  ii,  39)  ;  for  details,  the  original  should  be 
consulted.  Control  analyses  are  given  showing  the  degree  of  accuracy 
of  the  method,  W.  A.  D. 

Suitability  of  Various  Indicators  for  the  Estimation  of 
Alkali  in  Presence  of  Nitrite  and  Formate.  M.  Wegner 
{Zeit.  anal.  Chei/i.,  1903,  42,  153 — 157).— For  the  estimation  of  the 
alkali  in  the  product  of  the  redaction  of  nitrates  by  formates  in 
presence  of  alkali  hydroxide  (Goldschmidt's  reaction),  which  takes 
place  according  to  the  equation  Na,N03  +  CH02Na  +  NaHO  = 
Na2C03  +  NaNO^  +  R.fi,  the  following  indicators  were  tested  :  litmus, 
azolitmin,  sodium  alizariusulphonate,  gallein,  methyl-orange,  Wolff's 
salicylate  indicator  (Abstr.,  1900,  ii,  435),  resazurin,  Congo  red, 
;>nitropheno],  lacmoid,  rosolic  acid,  and  iodeosin.  Very  good  results 
were  obtained  with  sodium  alizarinsulphonate  andgallein,  but  azolitmin, 
'  salicylate  indicator,'  and  rosolic  acid  were  also  fairly  satisfactory. 

M.  J.  S. 

Analysis  of  Sodium  Nitrite.  M.  Wegner  {Zeit.  anal.  Chem., 
1903,  42,  157 — 159). — Wiiilst  the  permanganate  method  gives  un- 
exceptionable results  with  pure  nitrites,  it  fails  when  formates  are  also 
present  (.see  preceding  abstract).  In  such  cases,  the  nitrite  can  be 
titrated  by  means  of  /» sulphanilic  acid.  It  is,  however,  necessary 
that  the  starch  solution  used  as  an  indicator  should  be  freshly 
prepared ;  even  when  one  day  old,  its  indications  are  untrustworthy. 

M.  J.  IS. 

Separation  and  Estimation  of  Zinc  by  Electrolysis.  Auguste 
HoLLARD  {Bull.  Soc.  ckivi.,  1903,  [ui],  29,  26G— 2G9).— The  well- 
known  process  of  separating  zinc  by  elet;trolysis  from  a  solution  con- 
taining potassium  cyanide  and  a  large  excess  of  sodium  hydroxide 
gives  excellent  results  in  the  presence  of  aluminium.  When  iron  is 
present,  it  is  advisable  to  redissolve  the  ferruginous  precipitate  in  a 
little  sulphuric  acid,  and  after  neutralisation  with  sodium  hydroxide 
to  add  this  to  tho  already  electroly.sed  liquid,  when  tho  remainder  of 
tlie   zinc   may  be  obuiined.     It  is   best  to  use  a  current  of  01   ampere 
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and  to  deposit  the  metal  on  platinum  gauze  previously  coated  with 
copper.  Zinc  cannot  be  properly  separated  from  nickel  in  this 
manner. 

The  method  of  depositing  zinc  electrolytically  from  its  sulphate  in 
the  presence  of  organic  salts  and  a  slight  excess  of  acetic  acid  does  not 
work  well  in  the  presence  of  iron  or  aluminium.  L.  de  K. 


Method  of  Separating  Zinc  from  Nickel  by  Hydrogen 
Sulphide  in  a  Solution  containing  Gallic  Acid.  Eunest  A. 
Lewis  {Analyst,  1903,  28,  93—97). — To  a  neutral  or  feebly  acid  solu- 
tion of  zinc  and  nickel  containing  not  more  than  0"6  gram  of  each 
metal  (preferably  as  sulphate),  2  grams  of  gallic  acid  dissolved  in  hot 
water  are  added,  and  a  current  of  hydrogen  sulphide  passed  through 
the  diluted  and  completely  cooled  solution.  The  zinc  is  precipitated  as 
sulphide,  and,  after  being  collected  on  a  filter,  is  washed,  dried,  and 
weighed  as  usual.  The  filtrate  is  evaporated  to  a  bulk  of  15  c.c, 
30  c.c.  of  nitric  acid  are  added,  and  heated  until  the  solution  turns 
green.  It  is  then  evaporated,  after  the  addition  of  1  c.c.  of  sulphuric 
acid,  until  the  latter  is  volatilised,  and  any  organic  matter  destroyed. 
The  residue  is  dissolved  in  a  little  dilute  sulphuric  acid,  filtered,  the 
filtrate  is  diluted  to  300  c.c.  after  adding  10  c.c.  of  concentrated 
ammonium  hydroxide  and  3  grams  of  ammonium  oxalate,  and  the 
nickel  deposited  by  electrolysis  at  a  temperatur-e  of  40°.  The  method 
may  be  applied  to  the  analysis  of  German  silver  and  other  alloys  after 
removing  the  copper,  tin,  and  lead  in  the  usual  manner.  The  nickel 
and  zinc  are  then  converted  into  sulphates  before  proceeding  with  the 
separation.  W.  P.  S. 

Quantitative  Separations  by  Means  of  Persulphates  in  Acid 
Solution.  III.  Max  Dittrich  and  C.  Hassel  [Ber.,  1903,  36, 
1423 — 1427.  Compare  this  vol.,  ii,  107). — By  the  methods  previously 
described,  it  is  possible  to  separate  manganese  from  cadmium,  copper, 
and  nickel,  but  not  from  mercury,  silver,  iron,  or  cobalt.      T.  M.  L. 


Analysis  of  Cobalt  Compounds.  H.  Copaux  {bull.  Soc.  clnm., 
1903,  [iii],  29,  301—306). — The  heavy  metals  are  precipitated  by 
hydrogen  sulphide,  manganese,  and  zinc  by  sodium  sulphide  in  presence 
of  potassium  cyanide,  whilst  iron  is  detected  by  ammonium  thiocyanate. 
For  the  detection  of  nickel  in  cobalt  compounds,  the  method  of  Piuerua 
(Abstr.,  1897,  ii,  387)  is  used  in  preference  to  those  of  Liebig  and  of 
Mond,  Langer,  and  Quincke  (Trans.,  1890,  57,  749),  which  are  less 
delicate. 

Cobalt  is  estimated  in  presence  of  nickel  by  precipitation  as  potass- 
ium cobaltic  nitrite,  K(.,Co2(N02)i2,2H20,  solution  of  this  precipitate  in 
warm  dilute  sulphuric  acid,  and  electrolysis  after  the  addition  of 
ammonium  oxalate  and  excess  of  ammonium  carbonate.  The  trust- 
worthiness of  this  process  is  illustrated  by  a  series  of  examples  and  by 
the  analysis  of  an  asbolan  from  New  Caledonia.  T.  A.  H. 
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Separation  and  Estimation  of  Antimony  by  Electrolysis, 
AuGUSTE  HoLLAKD  {Bull.  Soc.  ckivu,  1903,  [iii],  29,  262—265).— 
Classen's  sodium  sulphide  process  is  interfered  with  by  the  presence 
of  copper  (which  is  not  quite  insoluble  in  concentrated  solutions  of 
sodium  hydrogen  sulphide)  and  gives  rise  to  the  formation  of 
polysulphidcs,  which  attack  tho  deposited  antimony.  Tlie  modifica- 
tion suggested  consists  in  adding  to  2U0  c.c.  of  tho  sodium  hydrogen 
sulphide  solution  of  sp.  gr.  1-22,  40  c.c.  of  a  20  per  cent,  solution  of 
potassium  cyanide.  The  cathode  is  composed  of  platinum  gauze,  and 
the  strength  of  the  current  should  be  O'l  ampere.  Operating  in  this 
manner,  the  presence  of  small  quantities  of  tin  and  arsenic  acid  is  also 
without  any  ill-effect.  L-  de  K. 

•  The  Colon  Bacillus  in  Ground  Waters.  Ei.mer  G.  Horton 
{J.  Hygiene,  1903,  3,  155—158). — The  fact  that  water  is  derived  from 
a  drilled  well  should  not  be  taken  as  an  absolute  guarantee  that  it  is 
potable.  liucilhcs  coli,  often  found  in  such  water,  indicates  pollution, 
and  its  presence  condemns  the  water  for  drinking  purposes. 

W.  D.  H. 

Microchemical  Detection  and  Discrimination  of  the  Phenols. 
T.  Hkinkich  Beiirens  {Zeit.  anal.  Chem.,  1903,  42,  141—152).— For 
the  separation  of  the  monohydric  from  the  polyhydric  phenols,  advan- 
tage is  taken  of  their  relative  solubility  in  benzene  and  water.  The 
substance  is  dissolved  in  three  times  its  volume  of  benzene  (carbon 
tetrachloride  if  catechol  is  present),  and  the  solution  is  shaken  with 
double  its  volume  of  water.  Polyhydric  phenols  pass  into  the  water, 
the  monohydric,  together  with  the  phenyl  ethers  (anisole,  phenetole, 
guaiacol,  eiigenol),  remain  in  the  benzene. 

Polyhydric  Phenols. — The  aqueous  solution,  after  warming  to  expel 
benzene,  is  treated  with  lead  acetate,  which  precipitates  pyrogallol 
and  catechol.  The  precipitate  is  decomposed  with  sulphuric  acid,  the 
excess  of  acid  neutralised  by  calcium  carbonate,  the  mass  dried  and 
treated  with  benzene  to  dissolve  the  catechol,  and  then  with  alcohol 
to  extract  pyrogallol.  The  filtrate  from  the  lead  precipitate  is  freed 
from  lead  by  hydrogen  sulphide  and  evaporated.  From  the  residue, 
resorcincl  is  extracted  by  benzene,  quinol  and  phloroglucinol  by 
alcohol.  After  evaporating  the  alcohol  and  dissolving  the  residue  in 
water,  the  addition  of  quinone  precipitates  the  quinol  as  quinhydrone. 
If  no  precipitate  is  obtained,  the  solution  may  be  distilled  with  dilute 
sulphuric  acid  and  manganese  dioxide,  and  quinone  be  looked  for  in 
the  first  drops  of  the  distillate.  The  benzene  extract  is  examined  for 
rcsorcinol  and  orcinol  by  bromination. 

Monohydric  Phenols. — The  original  benzene  solution  is  gently 
warmed  to  remove  the  solvent,  and  is  then  mixed  with  ten  volumes 
of  water  and  fractionally  distilled.  There  pass  over  in  succession 
anisole,  phenetole,  phenol,  tho  threo  cre.sols,  with  guaiacol,  xylenols, 
i/'-cumenol,  thymol,  eugenol,  and  the  naphthols.  Tlie  earlier  fraction, 
if  turbid,  is  gently  shaken  with  a  little  benzene,  which  will  dissolve 
anisole  and  phenetole  with  but  little  phenol.  The  ethers  mvy  then 
be  recognised  by  nitrating.  The  fraction  containing  the  cresols  is 
mixed  with  alcohol  and  warmed  witli  liino,  wliich  precipitates  guaiacol  ; 
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this  is  recognised  by  the  red  colour  of  its  oily  bromine  derivative  and 
by  its  characteristic  calcium  compound.  Plienol  yields  crystalline 
tribromophenol,  or  may  be  identified  by  conversion  into  potassium 
picrate.  The  cresols  also  yield  characteristic  potassium  salts  of  their 
nitro-derivatives.  The  fraction  containing  the  xylenols  is  also  treated 
with  lime,  which  precipitates  the  eugenol.  Thymol  is  examined  for 
by  shaking  the  distillate  with  benzene  and  oxidising  with  chromic  acid 
to  thymoquiuone,  which  is  then  precipitated  as  its  quinhydrone  by 
adding  quinol.  If  the  later  fractions  exhibit  crystalline  flakes,  the 
xylols  and  i//-cumenol  are  to  be  looked  for.  Excess  of  sodium  hydroxide 
is  added,  the  solution  is  concentrated,  treated  with  ammonium  car- 
bonate, and  inoculated  with  traces  of  the  respective  phenols,  the 
resulting  crystals  being  recognised  by  their  microscopical  appearance. 
The  naphthols  yield  characteristic  compounds  with  picric  acid. 

The  microscopic  characters  of  the  various  precipitates  are  described. 

M.  J.  S. 

Estimation  of  Glycerol.  A.  Buisine  {Compt.  rend.,  1903,  136, 
1082— 1083).— See  this  vol.,  i,  455. 

Estimation  of  Glycerol  in  Crude  Glycerols.  Julius  Lewko- 
WiTSCir  {Analyst,  1903,  28,  104 — 109). — Analyses  ai-e  given  showing 
that  of  recent  years  the  dichromate  method  for  estimating  glycerol 
has  tended  to  give  results  higher  by  several  per  cent,  than  those 
obtained  by  the  acetin  method.  This  is  probably  due  to  impurities  in  the 
crude  glycei'ol  which  were  not  formerly  present.  Owing  to  the  increase 
in  price  of  raw  materials,  the  cheapest  fats  and  greases  are  woi'ked  up, 
yielding  correspondingly  impure  glycerols.  These  impurities  count  as 
glycerol  in  the  dichromate  process.  W.  P.  S. 

Pentose  Estimations.  Ernst  Unger  and  Richard  Jager  {Ber., 
1903,  36,  1222—1 229.  Compare  this  vol.,  ii,  187).— In  order  to  obtain 
good  results  for  the  estimation  of  furfuraldehyde  by  the  barbituric 
acid  method,  it  is  essential  that  the  acid  employed  shall  be  completely 
soluble  in  12  per  cent,  hydrochloric  acid  and  that  at  least  6  times 
the  calculated  amount  of  the  acid  be  employed.  If  the  volume  of  the 
liquid  is  more  than  500  c.c,  then  8  times  the  calculated  quantity  should 
be  introduced.  As  a  small  amount  of  the  condensation  product  remains 
in  solution,  it  is  advisable  to  add  to  the  weight  of  the  precipitate  1'22 
mg.  for  each  100  c.c.  of  original  solution.  The  results  obtained  for 
pure  arabinose  and  xylose  are  practically  the  same  whether  this 
method  or  the  phloroglucinol  method  is  employed. 

When  sucrose,  starch,  and  cellulose  are  boiled  with  12  per  cent, 
hydrochloric  acid  or  the  distillate  treated  with  barbituric  acid,  no 
precipitates  are  obtained,  although  small  amounts  of  precipitates  are 
obtained  when  phloroglucinol  is  employed.  When,  however,  a  mixture 
of  starch  and  xylose  is  distilled  in  the  same  manner,  the  amount  of 
precipitate  is  in  excess  of  that  required  for  the  xylose  alone,  and  the 
precipitate  has  a  characteristic  yellowish-green  colour.  This  excess 
is  avoided  if  the  material  is  previously  extracted  with  water  or  1  per 
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cent,  liydrochluric  acid.  The  latter  method  can  1)8  more  readily  carried 
out,  and  when  the  heating  is  continued  for  only  10  minutes  good  results 
may  bo  obtained.  J.  J.  S. 

General  Reaction  of  Aldehydes.  E.  Hiegler  {Zeit.  anal.  Chem., 
1903,  42,  168 — 170). — The  reaction  described  by  the  author  for 
formaldehyde  and  lactose  (Abstr.,  1901,  ii,  206)  is  a  general  one  for 
substances  of  aldehydic  character.  It  may  be  simplified  by  using 
pheTiylhydrazine  oxalate  instead  of  the  hydrochloride  with  sodium 
acetate.  To  5  c.c.  of  the  aldehyde  solution  (which  must  be  of  not  more 
than  1  per  cent,  strength)  there  are  added  5  c  c.  of  water  and  a  few 
crystals  of  phenylhydrazino  oxalate.  After  warming  until  this  is 
dissolved,  10  c.c.  of  10  per  cent,  potassium  hydroxide  solution  are  added, 
the  test-tube  is  closed  with  a  caoutchouc  stopper  and  vigorously  shaken. 
If  an  aldehyde  or  sugar  of  aldehydic  constitution  is  present,  a  rose- 
red  colour  is  developed  in  a  few  seconds  ;  the  appearance  of  a  similar 
colour  later  will  occur  in  the  absence  of  aldehydes.  The  test  may  be 
applied  directly  to  diabetic  urine,  brandy,  ikc.  M.  J.  S. 

Estimation  of  Vanillin  in  Vanilla.  A.  Moulin  (Bull.  Soc.  chim  , 
1903,  [iii],  29,  278 — 280). — The  process  is  based  on  the  conversion  of 
vanillin  into  the  yellow  methyl  picrate. 

The  standard  solution  is  prepared  by  dissolving  05  gram  of  vanillin 
in  20  c.c.  of  a  mixture  of  10  c.c.  of  sulphuric  and  100  c.c.  of  (?  glacial) 
acetic  acid  ;  a  few  crystals  of  potassium  nitrate  are  added,  and  the 
mixture  is  heated  in  a  water-bath  at  60°  for  an  hour.  After  remaining 
for  another  12  hours,  the  solution  is  diluted  to  100  c.c,  and  a  series  of 
comparison  liquids  is  made  by  successively  diluting  2,  4,  6  c.c.  to 
100  c.c. 

The  solution  obtained  by  extracting  3 — 6  grams  of  the  commercial 
sample  with  ether  is  decolorised  with  10  grams  of  animal  charcoal,  and 
liltered  through  cotton-wool.  After  evaporating  the  ether,  the  residue 
is  treated  with  the  acid  mixture  and  potassium  nitrate  as  directed. 
After  diluting  with  water  and  filtering  from  any  resinous  matter,  the 
filtrate  is  made  up  to  100  c.c.  and  compared  with  the  coloured  standard 
solutions.  L.  de  K. 

Polarimetric  Estimation  of  Tartaric  Acid  and  Tartrates. 
Freu.  W.  Khuardson  and  J.  C.  GREGOiiY  {J.  Soc.  Chem.  Ind.,  1903, 
21,  405 — 409). — Advantage  is  taken  of  the  fact  that  alkalis  increase 
the  optical  activity  of  tartaric  acid  threefold,  whilst  ammonium 
raolybdate  increases  it  some  sixty  fold.  0*625  gram  of  tartaric  acid 
is  placed  in  a  flask,  together  with  three  times  as  much  ammonium 
molybdate.  After  diluting  with  water  to  25  c.c,  a  reading  is  taken  in 
a  100  mm.  tube  at  15  5'^,  the  light  being  passed  through  a  very  reddish- 
orange  screen.  Tables  are  given  for  calculating  the  amount  of  tartaric 
acid  present.  Pure  tartaric  acid  under  the  above  conditions  gives 
[a]ij  +790"^.  Details  are  also  given  of  the  process  as  applied  to  the 
analysis  of  normal  tartrates,  seidlitz  powders,  itc.  (compare  Abstr., 
1903,  ii,  112).  \V.  P.  S. 
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Iodine  Absorption  of  Oils  and  Fats.  L.  M.  Tolman  ami  L.  S. 
MuNSON  {J.  Amer.  Chem.  Soc,  1903,  25,  244—251). — A  comparison  of 
methods  for  the  estimation  of  the  iodine  number  of  fats.  Owing  to 
certain  inconveniences  attaching  to  the  original  Hiibl  (iodine-mercuric 
chloride)  method,  a  proposal  has  been  made  by  Hanus  to  use  a  solution 
of  iodine  monobromide  in  glacial  acetic  acid,  and  Wijs  has  proposed  a 
solution  of  iodine  monochloride  in  the  same  solvent.  From  the 
authors'  researches,  it  seems  that  the  Hanus  method  (Abstr.,  1902, 
ii,  112)  is  somewhat  preferable  to  Wijs's  process  (Abstr.,  1898,  ii,  412, 
491,  466),  as  the  reagent  is  more  readily  prepared.  L.  de  K. 

Detection  of  Heated  Milk  by  means  of  the  Guaiacum  Test. 
Julius  Zink  {3Iilch.  Zeit.,  1903,  32,  193—195,  211— 215).— The 
addition  of  a  drop  of  a  very  dilute  solution  of  hydrogen  peroxide  causes 
freshly  prepared  or  otherwise  inactive  guaiacum  tincture  to  give  a 
blue  coloration  with  raw  milk.  .  With  a  tincture  which  already  gives 
the  coloration,  the  addition  of  hydrogen  peroxide  causes  the  produc- 
tion of  a  more  intense  and  stable  colour.  Boiled  milk,  even  after 
some  hours,  gives  no  coloration.  It  was  found  preferable  to  apply  the 
test  as  a  "zone  reaction"  (compare  Abstr,,  1902,  ii,  539). 

W.  P.  S. 

Estimation  of  Fat  in  Milk.  M.  Siegfeld  {Zeit.  JVahr.  Genussm., 
1903,  6,  259 — 271). — Numerous  estimations  of  fat  in  milk  are  given, 
the  analyses  being  made  for  the  purpose  of  comparing  the  processes  of 
Adams,  Gerber,  and  Gottlieb  with  one  another.  Tlie  results  of  all 
three  methods  closely  agreed.  Experiments  were  also  undertaken  to 
ascertain  the  influence  of  water  and  acetic  anhydride  in  the  ether  used 
for  the  extractions  on  the  results,  and  also  the  errors  due  to  di-ying 
the  extracted  fats  at  temperatures  above  100°;  to  ether-soluble 
substances  in  the  paper  strips ;  to  the  action  of  sulphui'ic  acid  on  amyl 
alcohol,  ifec.     Within  moderate  limits,  the  results  were  not  affected. 

W.  P.  S. 

Estimation  of  Fat  in  Animal  Matters.  W.  Glikin  (FJluger's 
Archiv,  1903,  95,  107 — 145). — The  first  part  of  this  paper  is  historical 
and  critical.  The  second  deals  with  an  examination  of  methods 
generally  employed,  together  with  details  of  a  new  process.  Rosenfeld's 
method  gave  the  highest  results,  but  the  fat  was  contaminated  with 
nitrogenous  substances  (lecithin).  The  lowest  results  were  yielded  by 
Voit's  method,  with  a  correspondingly  larger  quantity  of  impurity. 
The  author  purifies  the  fatty  residues  obtained  by  either  dissolving 
them  directly  in  acetone  and  filtering  off  the  insoluble  lecithin,  or 
dissolving  in  a  little  chloroform  and  then  precipitating  with  acetone. 

W.  P.  S. 

Detection  of  Morphine.  C.  Reichard  [Zeit.  anal.  Chem.,  1903, 
42,  95 — 100). — Any  morphine  compound  added  in  the  solid  state  to  a 
saturated  solution  of  titanic  oxide  in  concentrated  sulphuric  acid 
produces  a  reddish-brown  or  black  colour  of  great  intensity.  On 
adding  a  little  water,  the  mixture  becomes  colourless.  A  morphine 
solution  may  be  used,   but  it  must  be  added  in  such  a  way  as  not  to 
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mix  with  the  sulphuric  acid  ;  the  colour  is  then  produced  at  the  zone  of 
contact.  Morphine  gives  also  characteristic  i-eactions  with  vanadic 
and  tungstic  acids.  A  concentrated  solution  of  ammonium  meta- 
vanadate,  to  which  sufficient  sulphuric  acid  has  been  added  to 
redissolve  the  yellow  vanadic  acid  at  first  precipitated,  gives  a  per- 
sistent green  or  bluish-green  coloration  when  warmed  with  a  morphino 
salt.  An  acidified  solution  of  sodium  tungstate  (not  stronger  than  0*1 
per  cent.)  gives  a"  transient-blue  or  violet  coloration  with  morphine. 
Morphine  also  reduces  chromic  acid.  M.  J.  S. 

Estimation  of  Morphine  by  means  of  its  Reducing  Action 
on  Silver  Nitrate.  Geoku  IIevl  {Chem.  Centr,,  1903,  i,  480  ;  from 
Pharm.  Zeit.,  48,  36— 38).— Reichard's  process  (Abstr.,  1901,  ii,  140) 
is  useless  for  the  determination  of  morphine  in  opium,  &c.,  as  the 
reaction  between  morphine  and  silver  nitrate  is  not  a  quantitative  one 
(compare  also  Schidrowitz,  Abstr.,  1902,  ii,  483).  L.  de  K. 

Estimation  of  Theobromine  in  Cocoa.  J.  Decker  (liev. 
Intern.  Falsi/.,  1903,  16,  12 — 13). — In  Cocoa  A^ibs. — Fifty  grams  of 
the  powered  sample  are  mixed  with  25  grams  of  magnesium  hydroxide 
and  500  c.c.  of  water  and  boiled  for  an  hour.  The  filtrate  and 
washings  are  evaporated  to  dryness  and  the  residue  extracted  several 
times  with  boiling  alcohol  of  95  per  cent,  by  volume.  On  evapor- 
ating the  solution  to  a  small  bulk,  the  theobromine  will  crystallise 
and  may  be  collected  and  weighed,  but  a  small  quantity  remains 
in  solution.  It  is,  therefore,  better  to  substitute  chloroform  for 
alcohol  and  then  to  evaporate  to  dryness,  when  pure,  colourless  theo- 
bromine is  obtained. 

In  Chocolate  and  Prepared  Cocoas. — Ten  grams  of  the  material  are 
boiled  with  5  grams  of  calcined  magnesia  and  300  c.c.  of  water  and 
boiled  for  an  hour  in  a  reflux  apparatus,  the  hot  liquid  is  filtered  and 
the  residue  is  well  pressed,  and  then  again  boiled  for  a  quarter  of  an 
hour  with  150  c.c.  of  water.  The  united  filtrates  are  evaporated  to 
dryness  on  tlie  water-bath  with  addition  of  sand,  and  the  powdered 
residue  extracted  three  times  in  succession  with  100  c.c.  of  boiling 
chloroform.  The  chloroform  is  recovered  by  distillation  and  the  residue 
dried  for  half  an  hour  at  100°  and  weighed.  It  may  be  freed  from 
any  caffeine  by  treatment  with  cold  benzene,  in  which  that  alkaloid  is 
readily  soluble.  L.  de  K. 

Identity  Test  for  Condurang  Extract.  Richard  Firbas  (Chem. 
Centr.,l002,i,538—5Sd;iromZeit.Osierr.Apoth.Ver., 100^,4:1,57—60). 
— The  fluid  extract  is  slightly  evaporated  toexpelany  alcohol,  the  residue 
when  cold  is  mixed  with  sodium  chloride  solution,  and  the  pi-ecipitated 
condurangin  collected  on  a  filter  and  washed  with  brine.  The 
precipitate  is  then  dissolved  in  chloroform,  the  almost  colourless 
solution  shaken  with  a  mixtui'e  of  equ  il  parts  of  sulphuric  or  hydro- 
chloric acid  and  alcohol,  and  gently  heated,  when  a  green  coloration 
will  appear  whicii  turns  a  fine  bluish-green  on  adding  a  trace  of  ferric 
chloride.  Tills  reaction  is  ii  test  for  digitalin  proposed  by  Lafon,  but 
it  is  much  better  suited  for  (•oii(luran''in.  L.  DE  K. 
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Volumetric  Estimation  of  True  Casein  and  other  Proteids  in 
Milk.  Georges  Deniges  [Rev.  Intern.  Falsi/.,  1903,  16,  18 — 19). — 
Total  Proteids. — Into  a  200  c.c.  flask  are  introduced  25  c.c.  of  milk, 
1  c.c.  of  a  30  per  cent,  solution  of  potassium  oxalate,  and,  after 
shakin.w,  20  c.c.  of  mercury  solution  ( 13*55  grams  of  mercuric  chlor- 
ide, 36  grams  of  potassium  iodide  and  water  to  1  litre).  After 
introducing  2  c.c.  of  glacial  acetic  acid  and  diluting  to  200  c.c,  the 
liquid  is  filtered  and  100  c.c.  of  the  filtrate  are  poured  into  a  flask 
into  which  have  been  already  put  10  c.c.  of  solution  of  potassium 
cyanide  equivalent  to  decinormal  silver  and  15  c.c,  of  ammonia. 
The  mixture  is  now  titrated  with  Nj\Q  silver  nitrate  until  a  faint  but 
peisistent  turbidity  is  formed.  From  the  result,  the  amount  of  proteid 
is  calculated  by  aid  of  a  table  given  in  the  original. 

Proteids  not  Coagidable  hy  Acetic  Acid. — Fifty  c.c.  of  milk  are  mixed 
with  180  c.c.  of  water  and  2  c.c.  of  glacial  acetic  acid,  then  diluted  to 
250  c.c.  and  filtered.  One  hundred  and  twenty-five  c.c.  of  the  filtrate 
representing  25  c.c.  of  milk  ai^e  then  treated  as  before.  The  difference 
between  the  results  represents  the  true  casein.  L.  de  K. 

Van  Deen's  Reaction.  N.  Tarugi  (Gazzetta,  1902,  32,  ii, 
505 — 511). — The  fact  that  hfemoglobin  yields  a  blue  colour  when 
mixed  with  old  turpentine  oil  and  alcoholic  tincture  of  guaiacum  resin 
has  been  explained  by  supposing  that  the  haemoglobin  acts  as  a  carrier  of 
ozone  from  the  turpentine  oil  to  the  guaiacum  resin.  Eecent  investiga- 
tions have,  however,  shown  the  existence  of  a  series  of  hyper-acids 
which,  under  certain  conditions,  yield  a  blue  coloration  with  guaiacum 
resin,  and  in  many  cases  to  which  van  Deen's  reaction  is  applied,  the 
conditions  obtaining  are  such  as  admit  of  the  production  of  these 
acids.  In  some  instances,  also,  the  blue  colour  is  produced  with 
substances  which  are  not  oxidising  agents.  Thus,  on  mixing  a  drop 
of  potassium  thiocyanate  solution  with  recently  prepared  alcoholic 
tincture  of  guaiacum,  the  liquid  remains  quite  colourless,  but  the 
addition  of  old  turpentine  oil  produces  an  intense  blue  coloration. 
The  author  shows  that  this  depends  on  the  oxidation  of  the  sulphur 
present  to  Caro's  acid.  When  hydrogen  peroxide  acts  on  concentrated 
potas.sium  thiocyanate  solution  acidified  with  sulphuric  acid,  it 
yields  first  Caro's  acid  and  ultimately  pseudothiocyanogen,  according 
to  the  equations:  (1)  HSCN-h  4H,0o  +  H,0  =  HCN -K  4H20-h  HgSO^ ; 
(2)  H2SO5  +  HCN  =  HgSO,  +  HCNO ;"  (3) "  2HSCN  -f  HCNO  =  H2O  + 
C3HN3S2.     Pseudothiocyanogen  acts  similarly  to  hydrogen  peroxide. 

The  authors  conclude  that  the  production  of  van  Deen's  reaction  by 
hsemoglobin  depends  on  the  formation  of  Caro's  acid  by  the  oxidation 
of  the  sulphur  of  the  haemoglobin,  and  that  the  lattSr  contains  the  thio- 
cyanogen  group.  T.  H.  P. 

Reaction  of  Cystin.  Ali  Eiza  (Bull.  Soc.  chim.,  1903,  [iii], 
249 — 250). — Mercuric  sulphate  added  to  solutions  of  cystin  precipi- 
tates a  white,  amorphous  compoziud,  from  which,  by  treatment  with 
hydrogen  sulphide,  pure  cystin  can  be  regenerated.  This  reaction 
distinguishes  cystin  from  other  urinary  deposits.  Mercuric  chloride, 
nitrate,  and  acetate  furnish  no  insoluble  compounds  with  cystin,  but 
do  so  with  cystein.  T.  A.  H. 
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Influence  Exerted  by  the  Introduction  of  Double  Linkings 
into  the  Nuclei  containing-  the  Asymmetric  Carbon  Atom 
on  the  Rotatory  Power  of  Cyclic  Molecules.  Aliun  Halj.ek 
{Coinpt.  rend.,  Ii)03,  136,  ll'22— 1226).— See  this  vol.,  i,  563. 

New  Series  of  Lines  in  the  Spectrum  of  Magnesium.  A. 
Fowler  {Proc.  Roy.  Soc,  l'J03,  71,  419— 420).— Witli  an  arc  dis- 
charge between  magnesium  rods,  four  lines,  not  hitherto  noticed, 
appear  in  the  spectrum,  the  wave-lengths  (in  air)  being  4511-4,  4251-0, 
4106-8,  and  4018-3.  The  author  considers  that  these  lines  constitute 
a  regular  series,  associated  witii  the  much  stronger  series  described  by 
Rydberg.  This  view  is  confirmed  by  calculation,  and  it  is  concluded 
that  the  arc  spectrum  of  magnesium  includes  two  subordinate  series 
of  single  lines  in  addition  to  the  two  well-known  subordinate  series 
of  triplets.  J.  c.  P. 

Emanations  of  Radium.  Sir  William  Crookes  {Proc.  Roy.  Soc, 
1903,  71,  405 — 408). — In  presence  of  some  feebly  luminous  radium 
nitrate,  a  barium  platinocyanide  screen  glowed  with  a  green  light, 
the  phosphorescence  disappearing  whenever  the  screen  was  removed. 
A  zinc  sulphide  or  blende  screen  was  found  to  be  almost  as  luminous 
as  the  platinocyanide  screen  under  the  same  conditions,  but  the 
residual  phosphorescence  lasted  for  some  time.  When  the  blende 
screen  is  tapped  with  a  knife-point,  a  sudden  spark  of  light  is  pro- 
duced, and  a  scratch  gives  rise  to  an  evanescent  luminous  line.  An 
accidental  contact  of  a  few  tiny  particles  of  the  radium  salt  with  the 
blende  screen  caused  the  surface  to  become  dotted  over  with  specks  of 
green  light  markedly  larger  than  the  inducing  particles.  A  micro- 
scope, in  a  dark  room,  shows  each  spot  to  have  a  dull  centre  with  a 
surrounding  luminous  halo,  whilst  outside  the  halo  the  dark  surface 
of  the  screen  scintillates  with  sparks  of  light.  When  solid  radium 
nitrate  is  brought  near  the  screen,  the  scintillations  increase  rapidly 
in  number  and  intensity  with  the  efl'ect  that  after  a  certain  point 
there  is  a  residual  phosphorescent  glow,  not  observed  when  the  scin- 
tillating points  are  few.  A  platinum  wire,  dipped  in  radium  nitrate 
Kolulion  and  dried,  has  the  same  effect  if  brought  near  the  screen;  if 
allowed  to  touch  the  screen,  it  produces  a  luminous  spot,  which  is  an 
active  centre  of  scintillations  for  weeks  afterwards.  No  variation  in 
the  scintillations  could  be  detected  when  air  was  blown  between  the 
radium  salt  and  the  screen.  Polonium  sub-nitrate  has  a  similar  effect 
on  a  zinc  sulphide  screen,  but  the  scintillations  are  less  numerous. 

Comparison  of  the  effects  produced  on  platinocyanide  and  zinc 
pulphide  screens  by  exposure  to   radium  niti-ate   and   polonium   sub- 

voL.  Lxxxiv.  ii.  32 


462  ABSTRACTS  OF   CHEMICAL   PAPERS. 

nitrate  leads  to  the  view  that  the  luminosity  on  the  blende  screen, 
whether  due  to  radium  or  polonium,  is  caused  by  emanations  which 
will  not  penetrate  card.  The  scintillations  caused  by  these  eman- 
ations are  distinct  on  the  blende  and  feeble  on  the  platinocyanide 
screen,  because  with  the  latter  the  sparks  are  seen  on  a  luminous 
ground  of  general  phosphorescence. 

The  scintillations  described  above  are  regarded  as  associated  with 
the  impacts  on  the  screen  of  the  electrons  thrown  off  by  the  radium 
salt,  and  from  his  experiments  the  author  concludes  that  the  number 
of  electrons  hitting  the  screen  in  a  given  time  is  not  inconceivably 
great.  J.  C.  P. 

Emanation  of  Radium  and  its  Coefficient  of  Diffusion  into 
Air.  Pierre  Curie  and  J.  Daune  {Compt.  rend.,  1903,  136, 
1314_1316.  Compare  Abstr.,  1901,  ii,  216;  1902,  ii,  50).— The  rate  of 
change  in  intensity  of  radiation  emitted  by  the  walls  of  a  closed 
vessel  containing  radium  takes  place  according  to  the  law  dlfdt  =  -  hi, 
where  b  has  the  value  2'01  x  10-''  seconds.  Wlien  the  radium  is  contained 
in  a  glass  vessel  communicating  with  the  air  by  a  capillary  tube,  the 
rate  of  change  follows  the  same  law,  but  h  has  a  higher  value  than  in 
the  former  case,  due  to  diffusion  of  the  radium  emanation  into  the 
air.  The  difference  («)  in  the  two  values  of  h  is  equal  to  Ksjlv,  where 
K  is  the  coefficient  of  diffusion,  s  and  I  the  sectional  area  of  the  bore 
of  the  capillary  tube  and  the  length  of  the  latter  respectively,  and  v  is 
the  volume  of  the  reservoir.  K,  at  10°  and  under  the  ordinary  pressure, 
has  the  value  O'l  C.G.S.  units  (the  corresponding  values  for  carbon 
dioxide  and  ether  being  respectively  0'15  and  0"09).  A  table  of 
experimental  results  establishing  the  validity  of  this  relation,  is  given 
in  the  original.  This  result  indicates  that  the  emanation  of  i-adium 
behaves  like  a  gas  (compare  Rutherford  and  Brooks,  Abstr.,  1902, 
ii,  438).  Further  evidence  of  this  was  obtained  by  showing  that  a 
given  quantity  of  radium  emanation,  as  measured  by  intensity  of 
radiation,  divides  itself  between  two  vessels,  in  inter-communication 
but  otherwise  closed,  in  proportion  to  their  respective  volumes,  so  long 
as  the  temperatures  of  both  vessels  are  the  same,  but  that  when  the 
temperature  of  one  vessel  is  below  that  of  the  second,  there  is  an 
increase  in  intensity  of  radiation  in  the  colder  vessel  proportional  to 
the  lowering  of  temperature.  It  is  possible,  by  enclosing  radium  in  a 
vessel  closed  by  a  sealed  capillary  tube,  to  concentrate  the  emanation  in 
the  latter  by  placing  it  in  liquid  air  and  melting  off  the  capillary  tube. 

T.  A.  H. 

Condensation  of  the  Radioactive  Emanations.  Ernest 
KuTUERFORD  and  Frederick  Soddy  {Fhil.  May.,  1903,  [vi],  5, 
561  —  576). — It  is  shown  that  the  thorium  emanation  begins  to  condense 
■when  cooled  to  about  —120°,  and  none  can  be  detected  after  passage 
through  a  tube  cooled  to  —  155°.  Radium  emanations  also  condense 
if  cooled  to  about  -  154°,  and  begin  to  volatili.'^e  at  about  the  same 
temperature,  the  point  when  volatilisation  is  tirst  detected  being  well 
marked  and  distinct,  namely,  in  a  stationary  atmosphere,  at  -  150°,  and 
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in  a  steady  stream,  at  -  153°.  With  a  gradually  rising  temperature, 
the  whole  of  the  emanation  volatilises  within  a  few  degrees,  and  the 
rate  of  volatilisation  increases  very  rapidly  at  about  a  degree  above 
the  temperature  when  it  is  first  observable.  The  emanation  hence 
appears  to  possess  a  distinct  vapour  pressure,  and  it  is  indicated  that 
the  emanation  actually  consists  of  matter  in  the  gaseous  state. 

L.  M.  J. 


Radioactive  Change.  Ernest  PtUTiiEUFOKD  and  Frederick  Soddy 
{I'hil.  Mail;  1903,  [vij,  5,  576—591). — The  radioactivity  of  radium, 
thorium,  and  uranium  is  associated  with  chemical  change  resulting  in  the 
production  of  new  kinds  of  matter,  thus,  thorium  produces  thorium  x, 
i'c.  It  has  been  shown  that  the  X-rays  are  material,  and  the  mass  of 
tlie  projected  particle  is  of  the  same  order  of  magnitude  as  the  hydrogen 
atom  ;  these  rays,  moreover,  represent  over  99  per  cent,  of  the  energy 
radiated,  and  the  author  considers  that  this  expulsion  of  matter  is  not 
merely  an  accompaniment  of  the  change,  but  that  it  is  the  change  itself. 
Tlie  decrease  of  activity  of  a  radioactive  substance  has  been  proved  to 
be  of  the  form  Iilf„  =  e^',  where  /  is  the  ionisation  current  due  to  the 
radiation.  This  leads  to  the  result  that  the  rate  of  change  of  the 
system  is  proportional  to  the  amount  remaining  unchanged.  This  law 
is  that  of  a  unimolecular  chemical  change,  and  as  the  radioactivity  is 
a  specific  property  of  the  element,  the  changing  system  must  be  the 
cliemical  atom  ;  the  change  is  hence  the  disintegration  of  the  atom. 
The  authors  apply  the  term  "  metabolon  "  to  the  resulting  unstable 
atoms  which  undergo  further  change.  The  total  enei'gy  of  radiation 
of  1  gram  of  radium  is  probably  between  10^  and  10"^  gi-am  calories, 
and  is  hence  many  thousand  times  greater  than  any  known  chemical 
change,  and  the  rate  of  dissipation  of  this  energy  leads  the  authors  to 
the  belief  that  the  life  of  radium  cannot  be  moi"e  than  a  few  thousand 
years.  L.  M.  J, 


The  Rays  Emitted  by  Radioactive  Lead.  A.  Korn  and 
Eduard  Strauss  {Compt.  rend.,  1903,  136,  1312 — 1313.  Compare 
Abstr.,  1901,  ii,  19,  159,  216,  385,  and  655).— The  photo-eheiuical 
effect  produced  by  radioactive  lead  sulphate  is  increased  by  previous 
exposure  to  cathode  rays,  but  the  electric  effect  remains  uninfluenced 
by  this  treatment.  It  is  suggested  that  the  radiation  emitted  by 
radioactive  lead  is  of  two  kinds,  namely,  a  radiation  capable  of  acting 
on  sensitised  plates,  to  which  aluminium,  glass,  and  other  substances 
are  transparent,  and  which  is  slightly  electrically  active  as  the  result 
of  the  ionisation  of  the  air,  and  a  second  form  (probably  an  emana- 
tion of  infinitely  small  particles)  having  less  penetrative  power,  to 
which  the  electric  effects  are  mainly  due.  The  effects  produced  by 
the  former  are  enhanced  by  previous  exposure  of  the  radioactive 
material  to  cathode  rays,  whilst  an  increase  in  electrical  effect  is  only 
brought  about  by  this  means  in  the  case  of  preparations  the  activity 
of  which  has  been  impaired  by  chemical  treatment.  T.  A.  11. 

32—2 
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Oxidation  and  Reduction  Potentials.  Karl  Schaum  and 
RiCHAKD  VON  DER  LiNDE  {Ze'it.  EleUrochem.,  1903,  9,  406 — 409). — ^The 
potentials  of  a  platinum  electrode  in  solutions  containing  mixtures  of 
potassium  ferricyanide  and  sodium  ferrocyanide  at  25°  and  50°  are 
measured  (see  Abstr.,  1900,  ii,  2).  From  van't  Hoff's  equation, 
7r  =  Ji'J'/FlogkCifCo,  values  of  k  are  calculated  and  found  to  be 
sufficiently  constant  when  the  molecular  concenti'ations  of  the  ferri- 
and  ferro-cyanides,  Ci  and  Co,  are  used.  The  heat  of  the  reaction 
FeCjf"'  — '  FeCy,,""  is  also  calculated  by  means  of  llelmholtz's  equation 
and  by  van't  Hoff's  formula  \ogKjK'  =  qlR{\jT -  l/T'},  the  first  giving 
21730  cal.  and  the  second  21670  cal.  per  molecule. 

Further  experiments  were  also  made  on  mixtures  of  a  sulphite  and  a 
sulphate,  but  no  satisfactory  results  were  obtained.  It  was  found  that 
the  effect  of  benzyl  alcohol  previously  observed  (Abstr.,  1901,  ii,  300) 
was  due  to  an  experimental  error,  and  the  results  given  in  the  paper 
mentioned  are  withdrawn.  T.  E. 

Law  Relating  to  the  Electromotive  Forces  Developed  by 
Reciprocal  Actions  of  Saline  Solutions.  Marcellin  Berthelot 
{Compt.  rend.,  1903,  136,  1109— 1118).— The  law  already  established 
by  the  author  (this  vol.,  ii,  258,  259)  that  the  E.M.F.  developed  by  the 
neutralisation  of  a  base  by  an  acid  is  equal  to  the  sum  of  those  developed 
by  the  action  (a)  of  the  acid,  and  (J})  of  the  base  on  the  corresponding  salt 
has  been  confirmed  by  experiments  in  which  the  metals  mercury,  copper, 
zinc,  lead,  and  silver  have  been  employed  as  electrodes  in  place  of 
platinum.     The  law  therefore  holds  good  for  polarising  electrodes. 

The  measurements  already  made  show  that  the  E.M.F.  developed  by 
the  action  of  acids  on  bases  are  similar  for  similarly  constituted  sub- 
stances, and  are  in  close  agreement  with  those  calculated  from  the  heats 
of  neutralisation.  This  relationship  is,  however,  only  true  for  those 
cases  in  which  this  heat  is  the  principal  source  of  electric  energy,  and  is 
not  valid  for  the  E.M.F.  developed  by  the  action  of  acids  or  bases  on 
the  corresponding  salts. 

The  electric  differences  established  in  the  latter  cases  are,  like  those 
developed  during  the  solution  of  gases  and  the  diffusion  of  liquids,  ob- 
tained at  the  expense  of  the  neighbouring  medium,  and  are  not  due  to 
exothermic  reactions.  The  differences  shown  in  external  work  in  cells 
of  these  two  orders  is  to  be  attributed  to  the  different  sources  from 
which  the  energy  is  drawn.  T.  A.  H. 

Electrical  Conductivity  of  Solutions  in  Amylamine.  Louis 
Kahlenberg  and  Otto  E.  Ruiioff  (-/.  Fhysical  Chem.,  1903,  7, 
254 — 258). — The  dielectric  constant  of  amylamine  (4*5)  is  slightly 
greater  than  that  of  chloroform  (3'9),  and  hence  it  would  be  expected 
that  solutions  in  this  solvent  would  be  found  to  be  electrolytes.  Silver 
nitrate,  cadmium  iodide,  and  ferric  chloride  are  soluble  in  amylamine, 
and  all  were  found  to  yield  conducting  solutions.  In  the  case  of  the 
silver  nitrate  and  cadmium  iodide  solutions,  the  molecular  conductivity 
passes  through  a  maximum,  being  exceedingly  low  for  the  more  dilute 
solutions.  Such  cases,  which  are  found  also  in  the  case  of  aqueous 
solutions,  do  not   admit  of  explanation   by  the  theory  of  Arrhenius. 
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Both  solutions  become  very  viscous  near  the  saturation  point,  and  by 
cooling  tlie  cadmium  iodide  solution  needle-shaped  crystals  are  ob- 
tained which  the  authors  consider  to  be  an  additive  product  of  solute 
and  solvent.  L.  M.  J. 

Residual  Conductivity  and  lonisation  of  Solid  ParaflBn  under 
the  Influence  of  Radium  Radiation.  Henri  WucquFAiEL  {Compt. 
rend.,  1903,  136,  1173 — 117G).— When  solid  paratlin  is  exposed  to  the 
radiation  from  radium,  it  ac(iuires  a  decided  conductivity.  This  was 
proved  by  placing  a  copper  cylinder  in  a  glass  tube,  then  supporting  a 
smaller  aluminium  cylinder  concentrically  within  this.  The  annular 
space  was  filled  with  paraffin.  The  copper  was  connected  with  a 
source  of  electricity  and  the  aluminium  with  an  electrometer.  Under 
ordinary  conditions,  the  electrometer  indicated  no  charge,  but  when  a 
tube  of  radium  chloride  was  lowered  into  the  aluminium  cylinder  the 
electrometer  showed  that  a  current  was  passing  through  the  paraffin. 
When  the  radium  salt  was  removed,  the  current  gradually  diminished. 
That  the  effect  was  not  due  to  the  molecular  instability  of  the  solidified 
paraffin  was  proved  by  experimenting  with  pai-atfin  the  day  after  it  had 
solidified,  and  again  after  it  had  been  kept  solid  for  thirteen  months. 

The  analogy  of  this  phenomenon  with  that  which  is  observed  when 
X-rays  pass  through  dielectrics  leads  to  the  view  that  the  radium  radia- 
tion produces  effects  of  the  same  kind  in  all  dielectrics — solid,  liquid, 
and  gaseous.  J.  McC. 

Determination  of  Constitution  by  Qualitative  Migration  Ex- 
periments. RoBEiiT  Kremann  {Zeit.  anonj.  Chein.,  1903,  35,  48 — 54. 
Compare  this  vol.,  ii,  54). — A  reply  to  Bredig  (this  vol.,  ii,  263).  The 
author  does  not  admit  that  there  is  practically  any  difference  between 
his  views  on  the  constitution  of  methyl-orange  and  those  of  Winkel- 
blech  (Abstr.,  1901,  ii,  370).  Bredig  has  not  clearly  stated  his  view, 
and  it  is  not  clear  whether  he  regards  actual  formation  of  cathions  and 
anions  as  a  criterion  of  an  amphoteric  electrolyte  and  if  he  regards 
methyl-orange  as  such. 

Contriiry  to  Bredig's  opinion,  the  author  regards  a  qualitative  deter- 
mination of  the  direction  of  migration  as  eminently  sufficient  to 
characterise  an  ion  as  a  cathion  or  an  anion. 

Incidentally,  it  is  mentioned  that  Calvert  (Abstr.,  1902,  ii,  10)  in  his 
migration  experiments  in  agar-agar  has  not  considered  the  possible 
influence  of  cataphoresis. 

The  order  of  magnitude  of  the  migration  of  zinc  and  chromium  in 
alkaline  solution  is  sufficient  to  show  that  it  is  not  migration  in  a 
colloidal  solution  which  is  taking  place  as  suggested  by  Bredig. 

J.  McC. 

Determination  of  the  Thermal  Conductivity  of  Argon  and 
Helium  by  Schleiermacher's  Method.  Walttiicu  Sciiwau/k  {Ann. 
Phijsik.,  1903,  [iv],  11,  303 — 330). — According  to  the  kinetic  gas 
theory,  k=f.-q.c„,  where  k,  rj,  and  c„  are  the  thermal  conductivity,  the 
viscosity,  and  the  specific  heat  respectively,  whilst  /is  a  constant.  The 
author  has  found  for  argon  /;  =  0"00003894,  and  for  helium  k  = 
0*0003386,  the  accuracy  of  the  method  being  guaranteed  by  the  value 
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0-0000569  found  for  air,  in  close  agreement  with  previous  observers. 
Conran  and  Neugobauer  have  arrived  theoretically  at  the  value  1'6027 
for  /,  but  when  the  author's  experimental  results  are  used  in  the  above 
equation,  /^  2'501  for  argon,  andy=2'507  for  helium.  The  value 
2 '50  for  the  constant /is  in  harmony  with  Boltzmann's  development  of 
Maxwell's  theory.  J.  C  P. 

Thermal  Conductivity  of  Crystallised  Bismuth.  F.  Louis 
Perrot  {Com2)t.  rend.,  1903,  136,  1246— 1248).— The  thermal  con- 
ductivity of  bismuth  is  greatest  in  the  dii-ection  of  cleavage.  The 
mean  of  the  square  of  the  ratio  of  the  thermal  conductivities  perpen- 
dicular to,  and  parallel  to,  the  axis  of  the  crystal  is  1*342.  There 
appears  to  be  a  connection  between  the  conductivities  and  the  ratio 
of  the  thermoelecti'ic  forces  {Arch.' Sci.  2^hys.  nat.  Geneve,  1898,  6,  105, 
229;  ibid.,  1899,  7,  149)  of  various  specimens  of  the  metal. 

J.  McC. 

Simple  Relation  between  the  Molecular  Heat  of  Solidifica- 
tion and  the  Boiling  Point.  III.  Robert  de  Forcrand  {Ann. 
Chim.  Fhys.,  1903,  [vii],  28,  5—58.  Compare  this  vol.,  ii,  267,  353). 
— The  author  summarises  some  results  which  have  already  been  pub- 
lished and  gives  certain  consequences  which  can  be  deduced  from  the 
relationship  (Z  +  6')/7'=30,  already  established  by  him.  The  equation 
may  be  put  into  a  form  analogous  to  the  equation  of  condition  for 
gases,  and  from  this  it  is  deduced  that  the  quantity  of  heat  developed 
when  1  gram  of  any  gas  passes  into  the  solid  state  can  be  calculated 
by  dividing  its  absolute  boiling  point  by  its  theoretical  density  and 
multiplying  by  1-039. 

It  is  shown  how  deviations  fx^om  the  relationship  (Z-l-/S')/2'=  30 
may  be  satisfactorily  accounted  for  by  polymerisation  and  how  the 
results  may  be  used  for  determining  the  degree  of  molecular  associa- 
tion. Although  in  most  cases  the  sum  of  L  and  *S'  is  determined,  it  is 
possible  to  ascertain  their  separate  values.  Since  L  +  S=  M{l-\-  s), 
where  M  is  the  molecular  weight,  the  determination  of  the  specitic 
heat  of  solidification  and  the  boiling  point  may  be  used  to  calculate  the 
molecular  weight;  the  results  obtained  in  this  way  agree  well  for 
sulphur,  acetic  acid,  and  some  other  substances  with  those  found  by 
other  methods.  It  is  noticeable  that  for  mercury  the  molecular 
weight  at  357°  corresponds  with  the  formula  Hgj.^. 

Amongst  other  consequences  deduced  from  the  relationship,  it  may  be 
pointed  out  that  the  author  is  able  to  calculate  the  heat  of  formation 
of  some  compounds  from  the  gaseous  constituents,  and  these  are  very 
different  from  the  heats  of  formation  ordinarily  accepted.  In  this 
connection,  the  stability  of  compounds  with  respect  to  dissociation  is 
discussed. 

The  results  obtained  are  used  for  determining  the  composition  of 
the  hydrates  of  several  gases. 

In  conclusion,  the  author  states  the  following  as  a  general  law  : — In 
all  reversible  phenomena,  pliysical  or  chemical,  when  a  molecule  of  any 
gas  passes  into  the  solid  state,  the  heat  developed  is  proportional  to 
the  absolute  boiling  point  of  the  substance.  J,  McC. 
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Landsberger's  Method  for  Determining  Molecular  Weigbts. 
Rk'hahu  ]\Ievek  and  Paul  Jaegkh  (7>er.,  1903,  36,  1555—1560. 
Compare  Lehner,  this  vol.,  ii,  411). — LamLsberj^'er's  apparatus  is 
slightly  modilied  so  as  to  be  available  for  solvents  which  ai'e  hygroscopic 
and  of  higher  boiling  point,  such,  for  instance,  as  acetic  acid.  The 
special  features  are  as  follows  :  the  vapour  mantle  surrounding  the 
boiling  vessel  contains  a  quantity  of  the  solvent  which  is  kept  boiling 
throughout  an  experiment  so  that  condensation  in  the  boiling-vessel 
is,  as  far  as  possible,  avoided.  The  cold  air  in  the  vapour  generator 
is  expelled  by  a  preliminary  heating  and  is  not  passed  into  the  boiling 
vessel,  which  would  otherwise  be  cooled  by  it.  Instead  of  determining 
the  elevation  in  the  boiling  point  of  the  pui-e  solvent,  a  differential 
method  is  adopted  by  which  the  boiling  points  of  two  solutions  of 
known  concentration  are  observed.  Finally,  drying  tubes  are  attached 
to  prevent  access  of  atmospheric  moisture.  For  details,  the  original 
should  be  consulted,  in  which  results  are  quoted  showing  the  degree 
of  accuracy  of  the  method.  W.  A.  D. 

Depression  of  the  Freezing  Point  by  Non-electrolytes  in 
Concentrated  Aqueous  Solutions,  W.  A.  Rotu  {Zelt.  2>hysihal. 
Chem.,  1903,  43,  539 — 564). — The  causes  of  the  deviations  from  van't 
Hoff's  law  exhibited  by  concentrated  solutions  are  discussed,  and  on 
the  basis  of  Jahn's  theoretical  work  (Abstr.,  1902,  ii,  597)  an  attempt 
is  made  to  deduce  quantitatively  the  result  of  a  mutual  inter- 
action of  the  dissolved  molecules.  In  two  cases,  namely,  solutions  of 
glycerol  and  sucrose,  it  is  shown  that  there  is  parallelism  between 
abnormal  freezing  point  depression  and  the  extent  to  which  the 
presence  of  these  solutes  affects  the  solubility  of  gases. 

Depressions  of  the  freezing  point  in  fairly  concentrated  solutions  of 
dextrose,  acetic  acid,  thiocarbamide,  glycine,  and  chloi^al  hydrate  have 
been  carefully  determined,  the  apparatus  employed  resembling  those 
used  by  Abegg  {Abstr.,  1896,  ii,  587)  and  Hausrath  (this  vol.,  ii,  61). 
Acetic  acid  (examined  up  to  6*5  per  cent,  concentration)  and  glycine 
(up  to  6-3  per  cent,  concentration)  both  give  too  small  depressions  ; 
in  the  former  case,  this  is  due  to  association  ;  in  the  latter  case, 
to  association  or  mutual  interaction  of  the  solute  molecules.  In 
the  cases  of  dextrose  (examined  as  far  as  16'6  per  cent,  concentration) 
and  chloral  hydrate  (examined  as  far  as  19 "5  per  cent,  concen- 
ti-ation),  the  depressions  are  too  great ;  up  to  normal  concen- 
tration, the  results  can  be  accounted  for  on  the  hypothesis  of  a  mutual 
interaction,  represented  by  a  constant  function  ;  if  Jahn's  formula 
{loc.  cit.)  is  to  be  adhered  to  for  more  concentrated  solutions,  the 
interaction  must  vary  enormously  with  the  temperature.  It  is  more 
probable,  however,  that  the  formula  does  not  hold  beyond  a  certain 
point.  In  the  case  of  thiocarbamide  (up  to  2-9  per  cent,  solution),  the 
depressions  are  too  small,  but  they  cannot  bo  quantitatively  accounted 
for. 

Freshly  prepared  concentrated  solutions  of  dextrose  give  too  small 
values  of  the  depression,  but  these  gradually  increase  to  constant  final 
values,  the  increase  running  parallel  with  the  falling  off  in  the 
birotation.  J.  C.  P. 
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Experimental  Examination  of  the  Thermodynamical  Relation 
between  the  Heat  of  Solution  and  the  Change  of  SolubiUty 
"with  Temperature  in  the  Case  of  Dissociated  Substances. 
Arthur  A.  No  yes  and  G.  V.  Sammet  {Zeit.  physikal.  Chem.,  1903,  43, 
513— 538).— According  to  van't  Hoff,  LIIil'^-^i.d{\ogiS)/dT,  vfhere  S 
is  the  solubility,  i  the  ionisation  coefficient,  and  L  the  heat  of  solution 
of  a  dissociated  substance.  The  heat  of  solution  is  here  to  be 
interpreted  as  the  total  heat  effect  accompanying  the  solution  of  1  mol. 
of  the  substance  in  a  quantity  of  water  just  sufficient  to  give  a  saturated 
solution.  The  difference  of  opinion  that  has  arisen  between  Noyes  and 
van  Laar  (compare  Noyes,  Abstr.,  1898,  ii,  552 ;  van  Laar,  Abstr., 
1899,  ii,  11,  545 ;  Noyes,  ibid.,  401)  in  reference  to  the  above  formula 
is  chiefly  due  to  a  different  interpretation  of  the  "  heat  of  solution." 

In  order  to  bring  the  above  equation  to  the  test  of  experiment,  the 
authors  have  determined  (1)  the  heats  of  solution  at  20°,  (2)  the 
solubilities  at  10 — 30°,  (3)  the  electrical  conductivities  at  10 — 30°,  of 
o-nitrobenzoic  acid  and  potassium  perchlorate.  With  the  aid  of  the 
second  and  third  sets  of  experiments,  the  heats  of  solution  have  been 
calculated,  and  the  values  thus  obtained  have  been  compared  with 
those  directly  determined.  In  the  case  of  o-nitrobenzoic  acid,  the 
calculated  value  for  L  is  6480  cal.,  as  compared  with  6025  cal. 
actually  found.  Experimental  errors  are  too  small  to  account  for  this 
difference,  and  the  authors  suggest  that  o-nitrobenzoic  acid  may  exist 
in  solution  partly  as  double  molecules ;  association  of  this  kind  to  the 
extent  of  20  per  cent,  would  fully  explain  the  discrepancy.  In  the 
case  of  potassium  perchlorate,  the  calculated  value  of  the  heat  of 
solution  is  12270  cal.,  whilst  actual  determination  gives  12130  cal. 
Since  the  calculation  involves  the  relation  a  =  A/A^q  >  this  close 
agreement  is  regarded  by  the  authors  as  evidence  that  the  condvictivity 
is  a  correct  measure  of  the  dissociation.  J.  C.  P. 


Fermentations  and  Heat  Change.  Eeginald  0.  Herzoo  (Zeit. 
physiol.  Chem.,  1903,  37,;383— 395).— The  heat  changes  of  a  number  of 
processes  of  fermentation  has  been  studied  by  the  aid  of  the  heats  of 
combustion  of  the  various  substances,  no  account  being  taken  of 
heats  of  solution  or  neuti-alisation. 

Hydrolytic  processes,  for  example,  the  hydrolysis  of  ethyl  butyrate 
by  lipase,  maltose  or  a-methylglucoside  by  maltase,  sucrose  by 
invertase,  lactose  by  lactase,  and  salicin  or  helicin  by  emulsin,  are 
usually  feebly  exothermic,  the  heat  change  being  but  small.  Such 
reactions  in  which  a  state  of  equilibrium  exists  should  be  but  little 
affected  by  alterations  in  temperature. 

The  fermentation  of  urea  ;  alcoholic  fermentation  ;  lactic  and  butyric 
fermentations ;  the  oxidation  of  salicylaldehyde,  and  other  processes 
of  oxidation  are  reactions  accompanied  by  a  high  positive  heat  change. 
If  certain  processes  of  reduction  are  to  be  regarded  as  of  a  fermenta- 
tive nature,  for  example,  the  reduction  of  chloral  hydrate  and  of 
butylchloral  hydrate,  they  differ  from  other  fermentative  reactions  as 
they  are  all  of  an  endothermic  nature.  J.  J.  S. 
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Supersaturated  Solutions.  George  Jaffe  {Zeit.  physikal.  Chem., 
1903,  43,  565 — 594:). — According  to  Ostwald,  supersaturated  solutions 
may  be  either  metastable  or  labile  ;  in  the  first  case,  the  solutions  are 
permanent,  in  the  second,  they  crystallise  immediately.  The  question 
arises  whetlier  there  is  a  sharp  line  of  demarcation  between  the  two 
classes,  or  whether  crystallisation  is  simply  a  matter  of  time  in  the 
first  case  as  in  the  second.  In  connection  with  this  point,  the  author 
has  carried  out  a  lai-ge  number  of  experiments,  mainly  with  super- 
saturated solutions  of  potassium  nitrate.  In  a  first  series,  the  life 
duration  of  a  supersaturated  solution  was  determined,  the  containing 
tube  being  immersed  in  a  thermostat  at  20°.  At  this  temperature, 
under  ordinary  conditions,  it  is  possible  to  dissolve  3 1*2  parts  of 
nitrate  in  100  parts  of  water,  but  it  was  found  that  solutions  contain- 
ing up  to  58  parts  of  salt  to  100  parts  of  water  could  be  kept  for  many 
days  in  a  sealed  tube.  Solutions  containing  more  salt  crystallised 
very  rapidly,  that  is,  within  a  minute  or  so.  The  limit,  however,  is 
by  no  means  definite,  and  parallel  experiments  with  the  same  solution 
may  give  (juite  different  results.  In  general,  it  was  shown  that  the 
metastable  field  could  be  very  much  enlarged  by  mechanically 
purifying  the  solutions.  It  appears  that  there  are  causes^of  crystallis- 
ation which  act  differently  on  solutions  of  different  concentration, 
and  sometimes  initiate  solidification  only  after  a  considerable  lapse  of 
time.  These  j^nuclei  are  insoluble,  and  to  effect  their  removal  the 
solutions  employed  by  the  author  were  generally  filtered  10 — 12 
times. 

In  a  second  series  of  experiments,  a  supersaturated  solution  was 
slowly  cooled,  and  the  temperature  was  found  at  which  spontaneous 
crystallisation  set  in.  No  general  conclusions  could  be  drawn,  and  for 
details  the  original  must  be  consulted,  where  experiments  with  sodium 
and  potassium  chlorates,  potassium  and  ammonium  chloi'ides,  potassium 
dichromate,  and  sodium  sulphate  are  also  described. 

It  was  observed  that  when  supersaturated  solutions  of  potassium 
nitrate  had  been  properly  purified,  the  crystals  produced  by  spontane- 
ous crystallisation  wei'e  of  the  unstable,  rhombohedral  form.  Simi- 
larly, from  supersaturated  solutions  of  sodium  sulphate,  the  hepta- 
hydrate  is  deposited  by  spontaneous  crystallisation  at  the  ordinary 
temperature.  In  the  case  of  potassium  nitrate,  the  slightest 
mechanical  disturbance  causes  a  further  separation  of  the  rhombic 
form.  By  analysis  of  solutions  saturated  with  the  rhombohedral 
form,  the  solubility  of  the  latter  has  been  determined.  At  the  ordinary 
temperature,  as  might  be  expected,  it  is  more  soluble  than  the  staV)le 
rhombic  form.  J.  C.  P. 


Colloidal  Solution ;  the  Globulin  System.  W.  B.  Hardv 
{Proc.  Physiol.  Soc,  1903,  xxvi — xxix  ;  ./.  Physiol.,  29). — The  globulin 
used  was  precipitated  from  diluted  serum  by  acetic  acid,  and  after 
purification  dissolved  in  very  weak  acetic  acid  ;  the  solution  is  introduced 
into  a  cell,  and  acetic  acid  of  the  same  concentration  is  poured  over  its 
surface.  If  this  is  placed  in  an  electric  field,  the  opalescent  protoid  solu- 
tion is  seen  to  move  with  uniform  velocity  from  the  anode  to  the  cathode. 
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Globulin  dissolved  in  dilute  alkali  is,  however,  electro-negative,  tliat 
is,  moves  in  the  opposite  direction ;  in  the  presence  of  neutral  salts, 
it  is  electrically  inactive.  Salts  have  a  much  smaller  solvent  power 
than  acids  or  alkalis.  The  protoid  of  serum  is  inactive  also,  and 
further  experiments  suggest  that  only  one  and  not  several  proteids  are 
present  in  the  serum.  For  quantitative  results  and  complex  physical 
deductions  therefrom,  the  original  paper  must  be  consulted. 

W.  D.  H. 

Gaps  in  the  Mixture  Series  in  the  Case  of  Isomorphous 
Substances,  Willem  Stoetenbekkr  {Zeit.  physikal.  Chem.,  1903, 
43,  629 — 633). — According  to  van't  Hoff,  the  similarity  of  solid  solu- 
tions to  liquid  solutions  is  most  marked  in  the  case  of  isomoi-phous 
mixtui'es,  miscibility  being  sometimes  complete  and  sometimes  limited. 
The  author  doubts  whether  this  analogy  holds,  and  discusses  one  or 
two  pertinent  cases. 

There  is  a  gap  in  the  mixed  crystal  series  for  potassium  and 
thallium  nitrates  (compare  van  Eijk,  Abstr,,  1900,  ii,  133),  and  as 
these  substances  are  supposed  to  be  isomorphous,  they  would  furnish 
an  example  in  support  of  van't  Hoff 's  analo^y,  The  author,  however, 
maintains  that  they  are  not  isomorphous,  but  isodimorphous ;  it  is 
possible  to  get  a  solution  of  potassium  nitrate  which  remains  super- 
saturated in  presence  of  a  thallium  nitrate  crystal.  It  is  suggested 
that  potassium  and  thallium  chlorates  are  also  isodimorphous. 

J.  C.  P. 

Velocity  of  Solution  of  Solid  Substances.  Ludwik  Bruner  and 
Stanislaw  Tolloczko  {Zeit.  anorg.  Chem.,  1903,  35,  23 — 40.  Compare 
Abstr,,  1901,  ii,  10  ;  1902,  ii,  62). — Two  new  forms  of  apparatus  in 
which  a  high  velocity  of  rotation  of  the  dissolving  water  can  he  attained 
are  described.  In  one  of  these,  the  volume  of  the  solvent  can  be 
varied  and  the  other  conditions  maintained  identical.  Experiments 
were  made  with  alabaster  and  with  monoclinic  gypsum  crystals.  The 
velocity  of  solution  was  found  to  be  almost  exactly  proportional  to  the 
speed  of  rotation. 

The  volume  of  the  solution  has  a  very  considerable  influence  on  the 
velocity  of  solution.  This  is  contraiy  to  the  conclusion  already  drawn 
by  the  authors  (Abstr.,  1902,  ii,  62),  who  now  retract  the  deductions 
made  fi'om  their  erroneous  conclusion.  As  the  volume  increases,  the 
velocity  of  solution  diminishes. 

By  the  method  previously  used  {loc.  cit.),  this  influence  has  also  been 
established, 

Drucker's  deduction  (Abstr,,  1901,  ii,  376)  that  the  velocity  of 
solution  is  a  linear  function  of  the  time  is  not  found  to  apply  to 
alabaster,  but  the  logarithmic  function  is  applicable  almost  up  to  the 
point  of  saturation  when  the  volume  is  constant  (s  =  l//i!.logC/(C  — a), 
where  s  is  the  velocity,/ the  surface  of  the  solid,  C  the  concentration  of 
the  saturated  solution,  and  x  the  concentration  at  time  t).  The 
velocity  of  solution  of  the  monoclinic  gypsum  is  much  smaller  than 
that  of  alabaster,   and  this   is  attributed  to  the  smoothness  of  the 
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surface.     It  wns  found   that  alabaster   dissolved    moz*c  slowly   when 
polished  than  after  the  surface  had  become  matt. 

The  logarithmic  formula  cannot  truly  represent  the  velocity  of  solu- 
tion, since  it  does  not  take  into  account  the  volume.  The  authors 
deduce  the  same  formula  as  Drucker  Uoc.  cii.),  containing  the  thick- 
ness of  the  layer  of  solution  which  adheres  to  the  solid,  and  they  cal- 
culate this  to  be  0-00051  cm. 

It  is  proposed  to  define  the  velocity  of  solution  as  the  absolute 
quantity  dissolved  in  unit  time  (1  hour)  from  unit  surface  (1  sq.  cm.) 
when  a  current,  at  constant  velocity,  of  the  solvent  passes  over  the 
substance.     For  gypsum,  this  velocity  is  0'312  (grams  per  hour). 

J.  McC. 

Formation  of  Hydrates  Deduced  from  Partition  Co- 
efficients. WiLiiELM  Vauuel  (J.  pr.  Chem.,  1903,  [ii],  67,  473 — 479. 
t"omi)are  Ilantz^^ch  and  Vagt,  Abstr.,  1902,  ii,  8). — The  partition  co- 
efficients wei-e  found  to  vary  greatly  with  differences  in  the  relative 
volumes  of  the  two  solvents  in  the  following  systems :  phenol  in  water 
and  benzene  or  carbon  tetrachloride,  «i-cresol  in  water  and  ether, 
aniline  in  water  and  ether  or  carbon  tetrachloride,  />toluidine  in  water 
and  carbon  tetrachloride.  In  these  cases,  the  coefficient  approaches 
constancy  as  the  relative  volume  of  the  organic  solvent  is  increased. 

The  author  considers  that  abnormality  of  this  kind  may  be  ascribed 
to  the  formation  of  hydrates.  The  hydroxyl  group  alone  cannot  give 
rise  to  variation,  as  the  coefficient  was  found  to  be  independent  of 
changes  in  the  volumes  of  the  solvents  in  the  systems,  resorcinol  in 
water  and  ether,  or  benzene,  or  carbon  tetrachloride.  G.  Y. 

Rate  of  Oxidation  of  Potassium  Iodide  by  Chromic  Acid. 
Ralph  E.  DeLury  {J.  Physical  Chem.,  1903,  7,  239— 253).— The  rate 
of  oxidation  of  potassium  iodide  by  a  mixtui"e  of  potassium  dichromate 
and  sulphuric  acid  was  studied.  As  a  first  approximation,  the  rate  is 
proportional  to  the  concentration  of  the  dichromate  and  iodide,  and  to 
the  S(|uare  of  that  of  the  acid.  The  rate  is  actually  somewhat  less  than 
proportional  to  the  concentration  of  the  dichromate  and  more  than 
proportional  to  that  of  the  iodide,  being  in  the  latter  case  reproduced 
by  an  expression,  A*  =  ?«C -f- wC^,  which  may  be  explained  by  the 
assumption  that  two  primary  products  of  oxidation  exist.  The  devia- 
tion in  the  case  of  the  dichromate  can  be  ascribed  to  decrease  in  the 
dissociation  of  the  chromic  acid  on  concentration.  The  addition  of 
.salts,  with  the  exception  of  those  of  iron,  has  but  little  effect  on  the 
rate  of  the  reaction,  the  temperature-coefficient  of  which  is,  moreover, 
considerably  smaller  than  that  which  usually  obtains,  being  about  1*4 
per  lO'^.  L.  M.  J. 

Trustworthiness  of  the  Dissociation  Constant  as  a  means 
of  Determining  the  Identity  and  Purity  of  Organic  Compounds. 
Hkvwakd  Scuudkk  (/.  I'hijSLCid  (Jheni.,  1903,  7,  2G9  —  299). — It  has 
been  commonly  assumed  that  the  dissociation  constant  furnishes  a 
tr>istwortliy  guide  to  the  identity  and  purity  of  organic  compounds. 
Thus  a  steady   diminution  of   the   constant  at   different  dilutions  has 
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been  assumed  to  indicate  the  presence  of  isomerides  or  of  acids  of  similar 
composition  whicli  could  not  be  detected  by  analysis.  The  author  has 
collected  a  large  number  of  examples  to  show  that  the  agreement 
between  the  values  of  the  constant  at  different  dilutions  is  not  a  trust- 
worthy indication  of  the  purity  of  the  compound,  as  many  cases  occur 
in  which  the  values  change  in  dilution  when  there  is  no  suspicion  of 
imf)urity,  and  the  value  of  the  degree  of  dissociation  is  such  that 
constancy  would  be  expected.  There  is,  moreover,  much  uncertainty 
regarding  the  actual  values  of  the  constant,  and  the  author  considers 
that  for  any  compound  a  difference  of  10  per  cent,  may  be  regarded 
as  satisfactory  agreement.  L.  M.  J. 

Variation  of  Angles  Observed  in  Crystals,  especially  of 
Potassium  Alum  and  Ammonium  Alum.  Henry  A.  JNIiehs 
(Froc.  Roy.  Soc,  1903,  71,  439 — 441). — By  allowing  the  image  of  a 
collimator  slit  to  be  reflected  from  the  face  of  a  crystal  growing  in  an 
alum  solution,  and  watching  the  displacements  of  this  image,  the 
changes  in  the  inclination  of  each  face  during  growth  have  been 
followed.  It  is  found  that  each  face  of  an  octahedron  of  alum  gives 
not  one,  but  three  images,  and  that  the  crystal  has  really  the  form  of 
a  very  flat  triakisoctahedron.  Frequently  one  of  the  three  nearly 
coinciding  faces  is  large  and  the  other  two  are  very  small.  Further, 
the  three  images  continually  change  their  position  during  the  growth 
of  the  crystal,  the  lines  of  movement,  however,  being  inclined  at  120° 
to  each  other.  The  images  do  not  move  continuously,  but  per  saltum, 
from  which  it  seems  that  the  reflecting  planes  are  vicinal  faces,  with 
rational  but  very  high  indices,  inclined  at  definite  angles  to  the  octa- 
hedron face. 

Similar  observations  have  been  made  with  sodium  chlorate,  zinc  and 
magnesium  sulphates,  and  the  general  conclusion  is  that  the  faces  of  a 
crystal  consist  of  slightly  inclined  vicinal  planes,  which  change  their 
inclination  with  the  growth  of  the  crystal  and  with  the  depth  of 
immersion.  These  vicinal  faces  are  not  due  to  concentration  currents, 
since  their  angles  (as  shown  in  the  case  of  alum)  are  unaffected  by 
agitation  of  the  liquid  in  which  the  crystal  is  growing.  It  is  suggested 
that  vicinal  faces  grow  in  preference  to  simple  forms,  because  the 
crystallising  material  descends  upon  the  growing  face  in  a  shower 
which  is  not  very  dense. 

Experiments  involving  the  determination  of  the  refractive  index  of 
the  solution  have  shown  for  alum,  sodium  chlorate,  and  sodium  nitrate 
that  the  liquid  in  contact  with  the  growing  crystal  is  slightly  super- 
saturated. J.  C.  P. 

Numerics  of  the  Elements.  III.  Edmund  J.  Mills  (/Vm7.  3fag., 
1903,  [vi],  5,  543—549.  Compare  Abstr.,  1885,  344).— The  atomic 
weights  of  the  elements  are  of  the  form  y  —pn  -  n(n/n  +  1)%  where  p  is 
the  number  of  the  periodic  group,  9H- 1  the  number  of  periods  in  the 
system,  and  x  a  constant.  The  author  shows  that  the  values  so  calcu- 
lated agree  well  with  the  latest  values  assigned  to  the  atomic  weights. 
He  considers  15*94  to  be  the  most  probable  value  for  the  atomic  weight 
of  oxygen.  L.  M.  J. 
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Report  of  the  International  Atomic  Weight  Committee  of 
1903.  Kakl  Seuijert  {Zeit.  anorg.  Chem.,  1903,  35,  45 — 17). — 'I'lie 
author  replies  to  Ostwald's  remarks  [Zeit.  2yhysikal.  CJiem.,  11)0.),  42, 
63-1)  on  the  publicatiou  of  the  lleport  issued  by  Ckirko,  Thorpo,  and 
Seubert.  J.  McC. 

Theory  of  Coloured  Indicators.  P.  Vaillant  (Conipt.  rend., 
1903,  136,  119L*— 1195).— Ostwald  and  Nern.st  define  an  indicator 
as  a  weak  acid  or  base,  the  molecule  of  which,  KlI  or  liOH,  has  a 
different  colour  from  that  of  the  ion,  I\.  The  author  points  out  that 
if  use  is  made  of  an  acid  indicator,  RH,  then  in  a  solution  of  potassium 
hydroxide  the  comparatively  large  excess  of  alkali  will  condition  that 
the  salt  RK  is  hardly  dissociated,  and  the  colour  is  due  to  this  and  not 
to  the  anion  R.  As  a  strong  acid  is  added,  the  alkali  is  replaced  by 
alkali  salt,  which  is  more  highly  dissociated,  and  consequently  the 
number  of  K  ions  increases,  and  therefore  RK  remains  in  the  state  of 
undi.ssociated  molecules.  When  RK  is  transformed  by  the  acid  into 
RH,  a  certain  number  of  R  ions  are  produced,  but  as  RH  is  a  weak 
acid  the  dissociation  is  small  and  the  colour  of  the  solution  will  be 
due  mainly  to  RH  molecules.  The  older  definition  of  an  indicator  (a 
■weak  acid  or  base  the  colour  of  which  differs  from  that  of  its  salts) 
seems,  therefore,  to  be  more  correct. 

In  suppoi't  of  this  view,  a  spectrophotometric  examination  was  made 
of  solutions  of  ^>nitrophenol  and  of  its  potassium  salt.  ;>Nitrophenol 
is  colourless  and  its  anion  is  coloured.  The  potassium  salt  in  presence 
of  excess  of  potassium  hydroxide  is  coloured,  and  the  colour  is  inde- 
pendent of  the  quantity  of  alkali  present  or  of  the  potassium  y/-nitro- 
phenoxide.  Comparison  of  the  absorption-coefficients  a\  show  that 
the  colour  of  potassium  ^>nitrophenoxide  is  the  same  as  that  of  its 
anion. 

It  is  indicated  how  these  absorption-coefficients  may  be  used  for 
determining  the  degree  of  dissociation  (hydrolytic)  of  the  salt  of  the 
indicator,  and  how  they  may  be  employed  for  ascertaining  the  exact 
conditions  of  employment  of  a  substance  as  indicator.  J.  McC. 

Identification  of  Basic  Salts.  W.  Lash  Miller  and  Frank  B. 
Kenrick  {J.  Physical  Chem.,  1903,  7,  259— 268).— The  allocation  of 
formulae  to  basic  salts  is  somewhat  arbitrary,  and  much  uncertainty 
exists  regarding  the  nature  of  several  such  compounds.  The  authors 
point  out  that  the  phase  law  may  give  assistance  in  such  cases.  Thus, 
in  a  system  of  three  components,  if  the  composition  of  the  precipitate 
varies  whilst  that  of  the  solution  remains  constant,  then  the  precipi- 
tate is  a  mixture  of  two  phases  ;  if  the  solution  varies  but  the  precipi- 
tate remains  constant,  then  the  precipitate  is  a  chemical  compound, 
whilst  if  both  vary  the  precipitate  is  a  single  phase,  but  a  solid 
solution.  The  method  in  which  tests  may  be  applied  is  indicated  and 
the  authors  give  a  brief  account  of  the  results  of  a  few  experiments 
which  have  been  carried  out  and  which  have  indicated  the  existence 
of  the  following  basic  salts;  PbClo,3PbO;  2SbCl3,5Sl).,03 
Bi.,03,N205,2H20 ;  2Bi203,N205,H20 ; "         6Bi203,9N.,O,,9ir,O; 

CuClo,3CuO,2H<,0.  L.  M.  J. 
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Cause  of  the  Cementing  Value  of  Rock  Powders  and  the 
Plasticity  of  Clays.  Allerton  S.  CusHxMan  {J.  Amer.  Chem.  Soc, 
li)03,  25,  451 — 468). — The  cementing  power  of  rock  powders  is  a 
property  similar  to  the  phisticity  of  clays.  If  a  rock  powder  Ijb 
ignited  at  a  temperature  at  which  all  the  water  of  combination  is 
expelled,  the  cementing  power  is  invariably  totally  destroyed.  Plastic 
powders  moulded  into  briquettes  under  a  given  pressure  suffer  a  certain 
compression,  which  is  not  shown  by  the  material  after  the  plastic 
condition  has  been  destroyed  by  ignition.  All  rock  powders  with 
cementing  properties  resemble  certain  colloids  which  can  be  de- 
hydrated and  rehydrated  until  finally  their  structure  is  destroyed 
when  the  temperature  is  raised  sufficiently  high.  A.  McK. 
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Electrolytic  Preparation  of  Persulphates.  M.  G.  Levi  {Zeit. 
Elektrochem.,  1903,  9,  427 — 428). — The  experiments  were  made  without 
a  diaphragm  under  the  conditions  which  Miiller  and  Friedberger 
(Abstr.,  1902,  ii,  450)  have  found  to  be  the  best.  The  yield  is 
unaffected  by  temperature  up  to  30°  ;  it  is  almost  independent  of  the 
nature  of  the  cathode  material,  carbon,  however,  giving  slightly 
better  results  than  other  materials;  it  is  considerably  affected  by  the 
physical  condition  of  the  platinum  anode,  a  new  smooth  anode  giving 
better  results  than  an  old  rough  one.  T.  E. 

Distribution  of  Sulphur  Dioxide'  between  Water  and 
Chloroform.  John  McCrae  and  William  E.  Wilson  {Zeit.  anorg. 
Chem.,  1903,  35,  11— 15).— At  20°,  the  distribution-coefficient  of 
sulphur  dioxide  between  Avater  and  chloroform  varies  with  the  con- 
centration from  1'56  at  a  concenti-ation  of  0"055  gram-equivalent  per 
litre  in  the  aqueous  phase  to  about  0"9  when  the  concentration  is 
1"038  gram-equivalents.  The  distribution-coefficient  is,  however,  not 
directly  proportional  to  the  concentration. 

Addition  of  hydrochloric  acid  diminishes  the  distribution-co- 
efficient, and  this  is  in  agreement  with  the  view  that  the  inconstancy 
of  the  distribution  ratio  is  due  to  the  varying  degree  of  electrolytic 
dissociation  of  the  sulphurous  acid.  J.  McC. 

Preparation  of  Hyposulphites.  Peter  Spence  &  Sons,  Ltd., 
&  E.  IvNECiiT  (D.R.-P.  141452). — When  solutions  of  sulphurous 
acid  or  sulphites  and  titanium  sesquichloride  are  mixed,  an  orange 
coloration  is  produced,  owing  to  the  formation  of  hyposulphurous 
acid,  which,  however,  rapidly  decomposes.  If  the  mixed  solutions  be 
allowed  to  flow  into  a  solution  of  sodium  hydroxide,  the  acid  is  con- 
verted into  the  comparatively  stable  sodium  hyposulphite.     The  pre- 
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cipitated  titanium  hydroxide  is  filtered  ofF,  dissolved  in  hydrochloric 
acid,  and  again  employed  after  conversion  into  the  sesquichloride  by 
electrolysis.  C.  H.  D. 

The  Combustion  of  Carbon  in  Reductions  by  Calcium 
Carbide.  Vn.  von  Kugelgen  {Zeil.  Eleklrochem.,  1903,  9,  411 — 415). 
— Mixtures  of  chlorides  and  oxides  of  metals  with  calcium  carbide 
(usually  in  the  proportion  M"Cl2  +  4]\l"0  +  CaC.3)  are  heated  in 
glass  tubes  in  an  atmosphere  of  nitrogen  and  the  gases  evolved 
collected  and  analysed.  With  lead  salts,  carbon  dioxide  alone  is 
formed ;  with  copper  salts,  about  1 1  per  cent,  of  carbon  monoxide  is 
obtained,  but  this  is  reduced  to  1"4  per  cent,  when  the  temperature 
of  the  reaction  is  diminished  by  admixture  of  sand,  lleplacement  of 
the  copper  oxide  by  nickel  oxide  gives  5*2  per  cent.,  and  by  tin  oxide 
16  per  cent,  of  carbon  monoxide.  A  mixture  of  zinc  chloride  and 
copper  oxide  gives  carbon  dioxide  alone.  These  results  contirui  the 
theory  of  the  reduction  process  previously  given  by  the  author  ( Abstr., 
1901,  ii,  448).  T.  E. 

Silicic  Acid.  II.  Eduaud  Jordis  and  E.  H.  Kanteu  {Zeit.  anor<j. 
Chem.,  1903,  35,  16 — 22.  Compai-e  this  vol.,  ii,  364). — The  avathors 
discuss  the  results  of  Graham  and  of  Gx-imaux  on  colloidal  solutions 
of  silicic  acid. 

If  a  solution  of  sodium  silicate  is  added  to  a  dilute  solution  of 
hydrochloric  acid,  no  precipitation  takes  place.  If  the  solution  be 
dialysed  against  water,  the  chlorine  disappears  in  1  to  3  weeks,  but  the 
sodium  passes  through  the  membrane  much  more  slowly  and  only 
completely  diffuses  in  4  to  6  weeks.  During  the  dialysis,  a  consider- 
able proportion  of  the  silicic  acid  also  passes  through  the  membrane. 
Gelatinous  silicic  acid  separates  from  the  dialysed  solution  as  soon  as 
the  concentration  reaches  about  1  per  cent,  of  silicon  dioxide,  but  if 
a  drop  of  acid  or  alkali  be  added,  the  solution  may  be  evaporated  until 
it  contains  about  10  per  cent,  of  silicon  dioxide  before  it  gelatinises. 

Silicic  acid  solution,  obtained  by  the  hydrolysis  of  ethyl  silicate,  is 
more  stable  in  presence  of  acid  or  alkali  than  in  pure  water. 

The  results  lead  to  the  conclusion  that  the  concentrated  solutions  of 
silicic  acid  are  not  pure,  but  probably  contain  a  complex  compound 
containing  a  preponderating  amount  of  silica. 

When  silicic  acid  is  digested  with  hydrochloric  acid  and  then  dried 
at  150"^,  it  contains  1'5  per  cent,  of  chlorine.  It  is  presumed  tliat  a 
compound  is  formed  which  is  stable  at  a  high  temperature  but  which 
decomposes  readily  in  water. 

The  authors  question  if  any  of  the  so-called  colloidal  solutions  are 
pure.  J.  McC. 

Silicates.  I.  Eduard  Joudis  and  E.  H.  Kanteu  (Zez'f.  unory.  Chem., 
1903,  35,  82 — 92). — From  measurements  of  the  conductivity  of  a 
dialysed  solution  of  silicic  acid  to  which  increasing  amounts  of  ammonia 
were  added,  it  seems  probable  that  tlie  salts  iS'ir,lISiO.{  and 
(NU^).,SiO,,  are  produced,  but  the  formation  of  (NU^)3ilSi04  is 
doubtful. 

By  the  action  of  salts  of  the  alkaline  earth  metals  on  sodium  silicate 
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solutions,  salts  of  the  type  NaHBaSi04  are  produced,  but  these  are  not 
quite  pure,  and  when  washed  free  from  sodium  the  ratio  of  SiOg  to 
BaO  is  greater  than  1. 

Barium,  strontium,  or  calcium  hydroxides  dissolve  silicic  acid  or  act 
on  a  dilute  solution  of  it  and  give  microscopic  crystals  of  the  silicates 
BaSiO^.HgO,  SrSiOg.H.O,  and  CaSiOg.H.p  respectively. 

It  appears  that  in  contact  with  water,  silicates  containing  a  higher 
proportion  of  alkaline  earth  oxide  to  silicon  dioxide  than  1  :  1  are  not 
stable.  Mixtures  of  M(0H)2  (2  mols.)  (M  =  Ba,  Sr,  or  Ca)  and  silicon 
dioxide  (1  mol.)  were  well  fused,  then  extracted  with  water  ;  it  was 
found  that  the  water  extracted  the  metallic  hydroxide  until  tiie  pro- 
portion of  metallic  oxide  to  silicon  dioxide  in  the  residue  was  1:1. 

J.  McC. 

Attempt  to  Estimate  the  Relative  Amounts  of  Krypton 
and  Xenon  in  Atmospheric  Air.  Sir  William  Ramsay  (Proc.  Roy. 
Soc,  19U3,  71,  421— 426).— Of  19M  kilograms  of  air  passed  through 
a  Hampson  liquefier,  11*3  were  obtained  in  the  liquid  form.  From 
this,  after  removal  of  oxygen  and  nitrogen,  krypton  and  xenon  were 
separated  by  fractioual  evaporation,  the  amounts  actually  obtained 
being  00028  gram  and  0*0005  gram  respectively.  Hence  there  is 
present  in  air  1  part  of  krypton  in  20  millions  (by  volume),  and  1  part 
of  xenon  in  1  70  millions  (by  volume). 

The  pure  ki-ypton  collected  in  the  course  of  the  investigation  was 
employed  for  a  redetermination  of  the  density.  The  value  obtained 
was  40'81  (compare  the  values  40"82  and  40*73,  previously  obtained). 

J,  C.  P. 

Double  Salts  of  the  Alkah  Group.  Hermann  Grossmann  {Ber., 
1903,  36,  1600— 1605).— From  the  behaviour  of  the  alkali  double 
fluorides  formed  from  vanadium  fluoride  and  oxy fluorides  respectively, 
Ephraim  (this  vol.,  ii,  418)  draws  the  conclusion  that,  for  all  halogen 
double  compounds,  the  number  of  molecules  of  alkali  haloids  which 
can  combine  with  the  haloid  of  a  heavy  metal  falls  with  increasing 
atomic  weight  of  the  positive  metal.  The  author  points  out,  however, 
that  this  generalisation  is  not  justifiable,  since  many  cases  are  known 
where  rubidium  and  cajsium,  in  their  behaviour  in  double  salt  forma- 
tion, are  allied,  not  to  potassium,  but  to  ammonium.  The  atomic 
volume  of  the  various  elements  ottght  also  to  be  considered. 

Mercuric  iodide  dissolves  readily  in  a  cold  aqueous  solution  of 
ammonium  bromide,  and  the  double  salt,  2HgI.„3NH4Br,  may  be 
separated ;  it  forms  rhombic  crystals  and  is  decomposed  by  water  into 
its  components.  From  a  hot  aqueous  solution  of  mercuric  iodide  in 
ammonium  bromide,  a  salt  of  the  composition  Hgr.„2NH^Br  separates. 
Whilst  a  rubidium  bromoiodide,  Hgl2,2RbBr,  was  easily  prepared,  the 
analogous  potassium  salt  was  not  obtained.  Mercuric  sodium  cyanide, 
2Hg(CN)2,2NaCN,3H20,  crystallises  in  long,  prismatic  needles.  Two 
copper  sodium  cyanides  were  isolated.  The  one,  CuCN,NaCN,2H20, 
crystallises  in  colourless,  monoclinic  needles,  the  other, 

CuCN,2NaCN,3H20, 
in  colourless,  easily  soluble,  rhombic  pyramids.  A.  McK. 
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Electrolysis  of  Alkali  Sulphides.  Andre  BROcnETand  Georoes 
Ranson  (Compt.  rend.,  1903,  136,  1134—1136.  Compare  Barfcoli 
and  Papasogli,  Abstr.,  1883,  592  ;  and  Diirkee,  Abstr.,  1896,  ii,559).— 
Durkee's  statement  {loc.  cit.)  that  solutions  of  alkali  sulphides  when 
electrolysed  yield  first  thiosulphates  and  eventually  sulphates  is 
confirmed  for  dilute  solutions.  When  concentrated  solutions  are 
employed  at  temperatures  of  from  50 — 70°,  sulphur  is  produced  at  the 
.anode  and  dissolves  in  the  electrolyte  forming  polysulphides,  whilst 
at  the  cathode,  sodium  is  formed  and  hydrogen  or  hydrogen  sulphide 
evolved. 

The  use  of  a  diaphragm  does  not  alter  the  course  of  the  reaction, 
but  in  this  case  hydrogen  sulphide  alone  is  evolved.  With  dilute 
solutions  of  alkali  sulphides,  the  anode  must  be  constructed  of 
platinum ;  when  concentrated  solutions  containing  sodium  chloride 
are  used,  the  anode  may  be  of  platinum,  lead,  or  carbon,  whilst  in  the 
absence  of  sodium  chloride  iron  or  nickel  may  also  be  employed. 
Copper,  in  all  circumstances,  behaves  as  a  soluble  electrode. 
During  the  experiments,  the  needles  of  the  voltmeter  and  amperemeter 
oscillated  regularly  and  in  opposite  senses,  due  to  the  continuous 
deposition  of  sulphur  and  its  immediate  solution  from  the  anode 
(compare  Koelichen,  Zeit,  Elektrochem.,  1901,  7,  629).  T.  A.  H. 

Decomposition  of  Lithium  Carbonate  by  Heat.  Paul  Lebeau 
{Compt.  rend.,  1903,  136,  1256 — 1257). — Lithium  carbonate  begins  to 
decompose  at  about  600^,  and  the  vapour  tension  of  the  lithium  oxide 
is  so  high  at  this  temperature  that  it  may  be  completely  volatilised. 
This  dissociation  of  lithium  carbonate  distinguishes  it  from  the 
carbonates  of  the  alkali  metals,  and  the  volatility  of  the  oxide 
jirodiiced  assigns  to  lithium  carbonate  a  different  chemical  rule  from 
that  of  the  carbonates  of  the  alkaline-earth  metals.  J.  McC. 

Preparation  and  Properties  of  Caesium-ammonium  and 
Rubidium-ammonium.  Henri  Moissan  {Compt  rend.,  1903,  136, 
1177 — 1179). — Caesium-ammonium  of  the  formula  NHyCs  is  formed 
when  ammonia  under  atmospheric  pressure  acts  on  cajsium  in  the  form 
of  fine  wire  at  40°.  On  cooling  by  means  of  a  mixture  of  acetone  and 
solid  carbon  dioxide,  a  blue  liquid  is  obtained  from  which  the  crystal- 
line, brass-coloured,  caesium-ammonium  separates.  When  brought 
into  contact  with  the  air,  it  takes  fire.  It  dissolves  in  liquid  ammonia 
to  a  blue,  oily  solution ;  if  this  solution  be  warmed  or  placed  under 
reduced  pressure,  dissociation  takes  place  and  small  crystals  of  caesium 
are  obtained. 

Rubidium  is  not  attacked  by  liquid  ammonia  at  -  75°,  but  at  a 
slijihtly  higher  temperature  action  takes  place,  and  a  blue  solution 
containing  rubidium-ammonium,  NH.^llb,  is  formed.  Rubidium  is 
first  attacked  by  ga.seous  ammonia  at  atmospheric  pressure  at  —3°. 
The  metal-ammonium  easily  dissociates  and  leaves  small,  prismatic 
crystals  of  rubidium. 

The  solutions  of  these  metal-ammoniums  in  liquid  ammonia  have 
l)een  used  for  the  preparation  of  the  carbides  and  acetylides  of  ca^>ium 
and  ruhidium.  J.  McC. 

voi,.  Lxxxiv.  ii.  .*i,3 
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Some  Properties  of  Colloidal  Silver.  Allyre  Ciiassevant  and 
SwiGEL  PosTEKNAK  {Compt.  rend.  Soc.  Biol.,  1903,  89,  433 — 434). — 
Colloidal  silver,  prepared  by  Carey  Lea's  method  and  containing 
90"08  per  cent,  of  silver,  becomes  insoluble  when  kept,  owing  to 
absorption  of  atmospheric  carbon  dioxide  by  the  ammonia  retained 
by  the  silver  ;  it  is  soluble  in  dilute  ammonia  solution  and  is  re- 
precipitated  by  barium  hydroxide,  cupric  sulphate,  sodium  or  am- 
monium carbonate,  and  by  acetic  acid.  The  precipitate  is  soluble 
in  excess  of  acetic  acid  without  loss  of  its  colloidal  properties,  and  this 
solution,  when  electrolysed,  deposits  colloidal  silver  at  the  negative 
electrode,  whilst  from  the  amuioniacal  solution,  electrolysis  leads  to 
the  deposition  of  colloidal  silver  at  the  positive  electrode.  These 
properties  are  characteristic  of  other  colloidal  substances  (Posternak, 
Abstr.,  1901,  ii,  544)  and  are  not  in  harmony  with  Hanriot's  view 
that  colloidal  silver  is  an  ammonium  salt  of  coUargolic  acid  (this  vol., 
ii,  368).  T.  A.  H. 

Solubility  of  Gypsum  in  Solutions  of  Sodium  Chloride. 
Alexandre  d'Anselme  {Bull.  Soc.  chim.,  1903,  [iii],  29,  372 — 374). — 
The  author  has  redetermined  the  solubilities  of  gypsum  in  solutions 
of  sodium  chloride  of  dilferent  concentrations,  and  obtained  results 
which  agree  with  those  recorded  by  Cameron  (Abstr.,  1902,  ii,  75, 
207)  but  differ  from  those  given  by  Cloez  (this  vol.,  ii,  291). 

T.  A.  H. 

Electrolysis  of  Alkaline- earth  Sulphides.  Andre  Brochet 
and  Georges  Ranson  {Compt.  rend.,  1903,  136,  1195— 1197).— When 
a  concentrated  solution  of  barium  sulphide  is  electrolysed  at  60 — 65°, 
sulphur,  barium  hydroxide,  and  hydrogen  are  formed.  The  sulphur 
forms  polysulphides  with  the  barium  sulphide,  and  these  are  reduced 
by  the  hydrogen  to  sulphide  and  hydrogen  sulphide.  In  dilute  solution, 
sulphur,  sulphite,  thiosulphate,  and  sulphate  are  formed,  and  as  these 
oxidised  products  are  insoluble  they  are  deposited  on  the  anode. 

The  greater  part  of  the  remarks  made  in  connection  with  the  elec- 
trolysis of  alkali  sulphides  (preceding  page)  apply  also  to  barium 
sulphide.  Platinum,  iron,  nickel,  carbou,  or  lead  may  be  used  as  anode. 
Copper  behaves  as  a  soluble  anode.  The  addition  of  sodium  chloride 
has  no  effect  on  the  general  course  of  the  electrolysis,  but  if  iron  or 
nickel  be  used  as  electrodes  they  behave  like  soluble  anodes.  Increase 
of  cathodic  current  density  has  little  effect.  J.  McC. 

Electrolysis  of  Barium  Sulphide  with  a  Diaphragm.  Andre 
Brochet  and  Georges  Hanson  {Goinpt.  rend.,  1903,  136,  1258 — 1260. 
Compare  preceding  abstract). — The  pi-imary  action  when  barium 
sulphide  solution  is  electrolysed  with  the  electrodes  separated  by  a 
diaphragm  is  the  same  as  when  no  diaphragm  is  used ;  sulphur  and 
polysulphides  are  formed  at  the  anode,  and  the  cathode  chamber  con- 
tains barium  hydroxide,  hydrogen  being  evolved  at  the  cathode.  The 
barium  hydroxide  diffuses  into  the  anode  compartment,  but  as  it  has 
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no  action  on  the  soluble  polysulphides  it  nmy  be  recovered,  since  it 
separates  on  cooling  the  solution.  The  addition  of  barium  chloride  or 
an  alkaline  chloride  to  the  solution  seems  to  be  without  iulluence  on 
the  electrolysis,  but  an  iron  anode  may  not  be  used. 

The  electrolysis   of   barium   sulphide   solution   offers    a   convenient 
method  for  the  manufacture  of  barium  hydroxide.  J.  McC. 


Evaporation  and  Boiling  of  Metals  in  Qaartz-glass  and  in 
the  Electric  Oven  in  the  Vacuum  of  the  Cathode-light. 
FuiEuurcn  Kuakkt  {Ber.,  1903,  36,  161)0 — 1714). — The  observation 
that  many  substances  boil  quite  regularly  and  at  a  definite  temperature 
under  the  pressure  of  a  column  of  their  own  vapour  only  in  the  vacuum 
of  the  cathode-light  can  be  extended  to  metals  by  using  suitable  appar- 
atus. For  this  purpose,  quartz  vessels  are  invaluable,  as  they  can  be 
taken  out  from  an  electric  furnace  at  600°  or  1200^,  allowed  to  cool, 
and  put  straight  back  again  without  breaking,  even  Avhen  they  contain 
metal,  neither  do  they  crack  at  the  point  at  which  the  tube  emerges 
from  the  furnace.  They  can  be  readily  used  for  temperatures  up  to 
1200°,  and,  with  care,  even  at  1200 — 1400°.  Tight  joints  can  readily 
be  made  which  will  maintain  the  cathode-light  vacuum,  but  as  the  vessels 
are  attacked  by  oxides  it  is  advisable  to  admit  carbon  dioxide  or  nitro- 
gen rather  than  air  when  the  vacuum  is  no  longer  needed.  The  use  of 
an  electric  furnace  is  not  only  convenient,  allowing  as  it  does  of  a  rapid 
and  exact  regulation  of  the  temperature  within  2°  or  2°  over  a  range 
from  14 — 1400°,  but  is,  in  fact,  almost  essential,  as  the  quartz  vessels 
do  not  project  far  from  the  furnace,  and  it  is  necessary  that  the  wax 
which  is  used  to  make  tight  the  joint  should  not  be  melted,  as  would 
inevitably  be  the  case  with  any  of  the  ordinary  types  of  furnace. 

In  the  vacuum  of  the  cathode-light,  zinc  sublimes  so  rapidly,  even  at 
300°,  that  the  upper  part  of  the  vessel  becomes  covered  witli  an  opaque 
layer  of  metal  in  the  course  of  a  few  seconds;  actual  boiling  occurs 
when  the  temperature  outside  the  tube  is  about  640°,  and  the  process  is 
very  rapid,  5  grams  being  distilled  in  30  minutes ;  in  a  large  apparatus, 
it  should  be  possible  to  distil  a  kilogram  of  zinc  at  constant  temperature 
and  in  quite  a  short  time.  Cadmium  begins  to  sublime  at  322°  and 
boils  when  the  temperature  of  the  oven  is  474°.  Selenium  distils 
(|uickly  at  380°,  whilst  tellurium  begins  to  sublime  at  430°  and  boils  at 
555°.  Lead  begins  to  evaporate  at  about  1000°,  and  at  1180°  (tem- 
perature of  oven)  boils  vigorously.  Tin  is  much  less  volatile  and  does 
not  show  any  sign  of  evaporating  at  1 100°.  Antimony  evaporates  freely 
at  670°  and  rapidly  distils  at  775 — 780°.  Bismuth  begins  to  evaporate 
at  540°  and  boils  at  1045 — 1050°.  Silver  evaporates  very  rapidly  near 
its  melting  point,  but  does  not  boil  at  1220° — the  highest  temperature 
of  the  experiment ;  a  second  experiment  showed  a  very  rapid  evapora- 
tion at  1340°,  but  no  boiling.  Copper  evaporates  at  about  1300\  but 
probably  would  not  boil  below  1500°  or  1600°.  Gold  is  even  le.ss 
volatile  than  copper  and  shows  only  a  slight  evaporation  at  1375°;  it 
might  boil  at  about  1800°.  It  is  notable  that  the  boiling  points  are  in 
the  order  of  the  valencies  and  not  of  the  atomic  weights  of  the  metals. 

The  actual  temperatures  at  which  the  m(;tals   boil  depends  on  the 

33—2 
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temperature  of  the  oven  and  also  on  the  height  of  the  vapour  column, 
which  can  be  easily  varied  by  raising  or  lowering  the  distilling  tube  in 
the  furnace,  since  complete  condensation  takes  place  immediately  out- 
side the  furnace.  The  boiling  point  of  cadmium  under  a  6  cm.  column 
of  vapour  rose  from  424 — 450°  as  the  temperature  of  the  oven  was 
raised  from  462 — 540°,  under  a  9 — 10  cm.  vapour  column  from 
435 — 470°  (oven  temperature  488  —  583°),  and  under  a  13  — 14  cm. 
column  from  430 — 474°  (oven  485 — 589°)  ;  the  boiling  point  thus  rises 
regularly  with  the  height  of  the  vapour  column,  but  only  rises  rehitively 
slightly  when  the  temperature  of  the  oven  is  liaised  considerably.  With 
the  oven  temperature  at  714°,  zinc  boils  at  545°  under  a  vapour  column 
of  60  mm.,  at  553°  under  100  mm.  of  vapour,  and  at  560°  under 
135  mm.  of  vapour.  With  a  furnace  temperature  of  about  1100°, 
bismuth  boils  at  994°  under  60  mm.,  at  1014°  under  90  mm.,  and  at 
1045°  under  135  mm.  of  vapour.  Antimony  under  a  short  vapour 
column  boils  at  735°  (oven  778 — 780°).  Under  a  short  vapour-column, 
lead  boils  at  1140— 1142°  (oven  1226°),  under  45  mm.  of  vapour  at 
1172—1173°  (oven  1225^-).  T.  M.  L. 

Solubility  in  Water  of  Chloride,  Bromide,  and  Iodide  of 
Lead.  David  M.  Lichty  (/.  Amer.  Chem.  Soc,  1903,  25,  469—474). 
— The  solubility  in  water  of  lead  chloride,  bromide,  and  iodide  respect- 
ively was  determined  at  temperatures  ranging  from  0°  to  100°.  The 
solubility  of  the  iodide  does  not  reach,  even  at  100",  the  same  value  as 
that  of  the  bromide  at  0°.  The  solubility  of  the  chloride  at  0°  is  about 
Itt  times  that  of  the  bromide  ;  at  35°,  they  are  equally  soluble,  whilst 
at  95°  the  solubility  of  the  chloride  is  about  three-fourths  that  of  the 
bromide.  A.  McK. 

Combined  Hydrogen  contained  in  Reduced  Copper.  Anatole 
\jes>\JC  {Cornpt.  rend.,  1903,  136,  1254 — 1256). — In  reply  to  Gautier's 
criticism  (this  vol.,  ii,  202),  in  which  it  is  stated  that  the  copper 
obtained  from  copper  oxide  by  reduction  with  hydrogen  does  not  retain 
hydrogen,  the  author  describes  an  experiment  in  which  it  is  con- 
clusively proved  that  the  copper  retains  a  weighable  quantity  of 
hydrogen,  thus  confirming  previous  experiments  (Abstr,,  1891,  1422). 

J.  McC. 

Alloys  of  Copper  and  Magnesium.  Octave  Boudouard  (Compt. 
rend.,  1903,  136,  1327—1329.  Compare  this  vol.,  ii,  78).— Confirma- 
tion of  the  existence  of  the  compounds  CuMgg,  CuMg,  and  Cu.^Mg  {loc. 
cit.)  has  been  obtained  by  microscopic  examination  of  alloys,  prepared 
by  the  addition  of  magnesium  to  copper,  fused  under  sodium  chloride. 
Further,  the  compounds  CuMgo  and  CuMg  have  been  isolated  by 
digesting  in  dilute  hydrochloric  acid  (0"1  to  0*5  per  cent.)  for  long 
periods  metallic  buttons,  prepared  by  addition  of  the  requisite  quan- 
tities of  magnesium  to  fused  copper.  The  alloy,  CuMg,  has  been 
obtained  in  an  impure  state  by  similar  treatment.  T.  A.  H. 
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Action  of  Sodium  Hyposulphite  on  Metallic  Salts.  Otto 
Bruxck  {Auualen,  lOOo,  327,  240— 250).— Sodium  liyposulphite,  the 
details  of  the  preparation  of  the  crystals  of  which  from  the  com- 
mercial product  are  given  in  the  paper,  reduces  various  solutions  of 
metallic  salts. 

Oil  adding  a  solution  of  this  salt  to  a  solution  of  a  copper  salt,  a 
pi'ecipitate  is  obtained  which  consists  mainly  of  metallic  copper  and 
copper  sulphide  ;  the  same  substances  are  formed  when  the  hypo- 
sulphite is  in  excess  ;  in  neither  case  was  the  presence  of  copper  hydr- 
ide demonstrated.  Cupric  chloride  is  at  first  completely  reduced  to 
the  cuprous  salt,  which  is  then  slowly  converted  into  metallic  copper. 
By  this  means,  copper  can  be  quantitatively  separated  from  iron,  zinc, 
nickel,  and  cobalt  in  neutral  or  acid  solution. 

Silver  is  completely  precipitated,  sulphur  always  being  present  iu 
the  precipitate.  Gold  is  similarly  reduced,  a  precipitate  being  formed 
in  concentrated  solutions,  and  a  coloration  in  dilute  solutions;  in  con- 
centrations of  1  :  500,000,  a  pale  rose  coloration  is  produced. 

When  excess  of  sodium  hyposulphite  is  added  to  a  neutral  solution 
of  a  zinc  salt,  zinc  sulphide  is  precipitated. 

From  neutral  solutions  of  cadmium,  the  double  salt,  ^CdSoO^jNaoSgO^, 
separates  as  a  white,  crystalline  precipitate  ;  from  acid  solutions,  on  the 
other  hand,  cadmium  sulphide  is  thrown  down.  Mercury  salts  are 
reduced,  finally,  to  the  metal,  which  is  converted  into  sulphide  by  excess 
of  the  hyposulphite.  K.  J.  P.  O. 

Action  of  Persulphates  on  Mercury.  N.  Tarugi  {Gazzetta, 
1903,  33,  i,  127 — 133). — Mercury  is  readily  attacked  by  solutions  of 
persulphates,  and  especially  so  by  an  ammoniacal  solution  of  ammonium 
persulphate.  If  the  temperature  of  the  reaction  is  not  allowed  to  rise 
above  60°,  the  liquid  deposits,  on  cooling,  a  compound  in  the  form  of 
white,  acicular  crystals  arranged  in  radiating  agglomerates  and  having 
the  composition  NH^-S.,0s*Hg,2NHo  ;  this  substance,  which  is 
insoluble  in  nitric  or  sulphuric  acid,  but  dissolves  in  hydrochloric 
acid  and  colours  guaiacum  tincture  on  heating,  is  also  obtained  by 
the  action  of  ammonium  persulphate  on  mercurous  chloride.  It  is 
decomposed  by  water,  yielding  the  ammonio-mercurous  salt  of  Caro's 
acid  and  ammonium  sulphate  :  NH^'S.,Os'Hg,2NH3  +  H2O  = 
NH,-SO,-Hg  +  (NH,),SO,. 

The  addition  of  water  to  the  mother  liquor  remaining  after  the 
deposition  of  this  compound  causes  the  precipitation  of  an  amorphous, 
white  basic  salt  of  the  composition  2NH,'SO.-Hg,2NH3,3Ug.,0. 

T.  H.  P. 

The  Form  in  which  Mercuric  Iodide  Dissolves.  Desir6 
Geknez  (Uompt.  rend.,  1903,  136,  1322—132-1.  Compare  Abstr., 
1899,  ii,  597  ;  1900,  ii,  141  ;  Kastle  and  Clark,  Abstr.,  1900,  ii,  141  ; 
and  Kastle  and  Keed,  Abstr.,  1902,  ii,  234). — When  solutions,  pre- 
pared by  dissolving  red  mercuric  iodide  in  solid  or  liquid  organic 
substances  or  in  .saline  solutions,  are  induced  to  deposit  the  iodide 
either  by  evaporation  (at  temperatures  below  the  transition  point, 
126",  of  the  red  to  the  yellow  form)  or  by  cooling  the  solutions,  the 
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yellow  iodide  invariably  separate?,  even  in  presence  of  excess  of  the 
red  form.  This  is  the  case  even  when  the  separation  takes  place  at 
the  temperature  of  liquid  air.  With  solvents  such  as  pyridine  and 
quinoline,  the  red  iodide  combines,  and  on  evaporation  of  such  solu- 
tions there  are  obtained  colourless  additive  compounds  which,  on 
further  heating,  are  decomposed,  leaving  a  residue  of  the  yellow  iodide. 

T.  A.  H. 


Mixed  Crystals  of  Mercuric  Iodide  and  Silver  Iodide. 
AhvnoNsE  Utegeu  (Zeit. 2^h^j-^ikal.  Chem.,  1903,  43,  595— 628).— When 
liquid  mixtures  of  mercuric  iodide  (m.  p.  257°)  and  silver  iodide 
(m.  p.  526°)  are  allowed  to  solidify,  mixed  crystals  are  formed  in  all 
cases,  but  there  is  a  gap  in  the  mixed  crystal  series  from  5  to  20 
molecular  per  cent,  of  silver  iodide.  The  mixed  crystals  (a),  contain- 
ing from  0 — 5  molecular  per  cent,  of  silver  iodide,  are  of  the  rhombic 
mercuric  iodide  type,  those  containing  from  20 — 100  per  cent.  ((3)  are 
of  the  regular  silver  iodide  type.  Liquid  mixtures  with  a  composition 
between  5  and  20  per  cent,  of  silver  iodide  solidify  completely  at  242° 
to  a  conglomerate  of  the  5  per  cent,  and  20  per  cent,  mixed  crystals. 
At  lower  temperatures,  the  gap  is  wider,  extending,  for  example,  at 
132°  from  2  to  35  per  cent,  of  silver  iodide. 

The  transition  temperature  for  the  two  forms  of  mercuric  iodide  is 
127°,  and  it  is  remarkable  that  addition  of  silver  iodide  raises  this 
jioint  to  132°.  All  mixed  crystal  systems  containing  from  2  to  35 
molecular  per  cent,  of  silver  iodide  are  transformed  at  this  tempera- 
ture, the  a  crystals  being  replaced  by  others  containing  up  to  10  per 
cent,  of  silver  iodide. 

Silver  iodide  has  a  transition  point  at  147°,  but  this  temperature  is 
lowered  by  addition  of  mercuric  iodide  ;  the  lowest  temperature  thus 
reached  is  135°  for  a  mixture  with  90  per  cent,  of  silver  iodide,  and 
the  mixed  crystals  formed  by  the  transition  contain  very  little  mer- 
curic iodide. 

The  mixed  ci-ystals  {(i)  containing  between  40  and  90  molecular  per 
cent,  of  silver  iodide  undergo  a  change,  the  maximum  temperature  of 
which  is  158°  in  a  mixture  with  66  molecular  per  cent.  Apparently 
the  mixed  crystals  (/3)  are  then  changed  into  the  compound  Hgl2,2AgI, 
and  the  maximum  temperature  of  this  change  is  strictly  analogous  to 
the  maximum  freezing  point  of  a  pure  compound.  In  mixed  crystals 
{/3)  containing  either  more  mercuric  iodide  or  more  silver  iodide 
than  is  required  for  the  compound,  the  temperature  of  change  is 
lowered,  on  the  silver  iodide  side  to  the  point  135°,  90  molecular  per 
cent.,  on  the  mercuric  iodide  side  to  the  point  118°,  40  molecular  per 
cent.,  these  two  being  analogous  to  eutectic  points  on  freezing  curves. 
On  neither  side  of  the  maximum,  however,  is  the  pure  compound 
formed ;  according  to  the  side,  there  is  an  admixture  of  silver  iodide 
or  mercuric  iodide. 

A  further  complication  has  been  detected  at  low  temperatures, 
inasmuch  as  the  above-mentioned  double  salt  undergoes  a  trans- 
formation at  50—45°,  the  colour  changing  from  red  to  yellow. 

J.  G.  P. 
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The  Solubility  of  Aluminium  in  Nitric  Acid.  Rudolph  Woy 
{Zeit.  offentl.  Chein.,  1903,  9,  158 — 161). — Aluminium  plates,  used 
instead  of  lithographic  stones  in  a  certain  printing  works,  were  found 
to  be  strongly  corroded  by  the  nitric  acid  enif)loyed  for  cleaning  the 
plates.  As  the  nitric  acid  was  free  fiom  hydrochloric  acid,  a  number 
of  experiments  were  undertaken  to  ascertain  the  action  of  piu'O  nitric 
acid  on  metallic  aluminium.  It  was  found  that,  contiary  to  the  state- 
ments in  some  text-books,  the  acid  has  a  considerable  solvent  action, 
depending  at  the  ordinaiy  temperature  on  tlie  concentration  of  the  acid. 
Tlie  acid  sohition,  as  tlie  reaction  proceeds,  becomes  charged  with 
ammonium  salts  and  a  filmy  precipitate  of  carbide  or  silicide  separates, 
aluminium  nitrate  also  being  formed.  A  solution  containing  10 
grams  of  liNOg  in  100  c.c.  of  water  dissolved  about  1  per  cent,  from 
an  aluminium  plate  measuring  5  cm.  by  3"5  cm.  in  1\  days,  and  in  55 
days,  1*0  per  cent.  With  a  solution  containing  30  grams  of  HNO,j 
per  100  c.c,  3  per  cent,  of  the  plate  dissolved  in  2^  days  and  56  per 
cent,  in  55  days.  The  latter  solution  dissolved  2*5  per  cent,  in  10 
minutes  at  100°.  These  results  were  obtained  with  ordinary 
technical  aluminium  and  not  with  the  chemically  pure  metal. 

W,  P.  S. 

Cementation  of  Steels.  Leon  Guillet  {Co7npt.  rend.,  1903, 
136,  1319 — 1321). — The  rate  of  penetration  of  steel  by  carbon  is 
independent  of  the  amount  of  carbon  originally  present  in  the  steel, 
but  depends  on  the  nature  of  the  carburising  material  employed 
and  the  temperature  at  which  the  operation  is  conducted ;  the  maxi- 
mum absorption  is  independent  of  the  two  latter  conditions.  Com- 
mercial wood  charcoal  containing  small  quantities  of  potassium 
carbonate  attains  the  maximum  rate  of  penetration  in  one  hour  at 
1000°,  and  the  minimum  rate  after  8  hours  at  the  same  temperature, 
but  with  wood  charcoal  to  which  5  per  cent,  of  the  carbonate  has  been 
added,  the  maximum  rate  of  penetration  is  attained  only  after  8  hours 
at  1000=^. 

Cementation  experiments  with  this  mixture  in  a  current  of  nitrogen 
or  ammonia  afford  no  support  to  the  view  that  the  accelerating  effect 
of  potassium  carbonate  is  due  to  the  initial  formation  of  potassium 
cyanide. 

The  brittleness  of  **  super-carbonised  "  steels  is  partly  due  to  the 
influence  of  high  temperature  on  the  internal  structure  of  the  metal 
and  partly  to  the  formation  of  acicular  crystals  of  cementite. 
When  steel  is  heated  at  1100'^  for  8  hours  with  carburising  materials, 
the  amount  of  carbon  absorbed  varies  from  1*77  to  1"98  per  cent., 
depending  on  the  nature  of  the  material  employed.  If  the  heating  be 
continued  beyond  this  point,  the  needles  of  cementite  are  replaced  by 
ill-defined  granular  masses,  and  a  period  of  slow  absorption  begins  ; 
the  formation  of  cementite  continues,  and  ultimately  a  zone  of  this 
substance  is  formed,  the  content  of  carbon  slowly  increasing  until 
after  75  hours  at  1000'-'  the  steel  contains  3-82  per  cent.  When  a 
steel  containing  0-120  per  cent,  of  carbon  and  7  per  cent,  of  nickel  is 
carburised  until  tlie  outer  layers  contain  0'80  per  cent,  of  carbon,  the 
original  perlite  is  replaced   by  martensite;  an  effect  similar  to  that 
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produced  by  tempering  (this  vol.,  ii,  297).  Non-magnetic  steels  (in 
which  the  iron  is  in  the  y-state)  containing  25 — 30  per  cent,  of  nickel 
and  0*11  to  0'8I  per  cent,  of  carbon  were  found  to  be  carburised  by 
heating  at  450°  in  a  bath  of  potassium  cyanide  with  chlorides  of  the 
alkali  and  alkaline-earth  metals,  whilst  a  steel  free  from  nickel  and 
containing  O'HO  per  cent,  of  carbon  did  not  undergo  cementation 
under  these  conditions.  T.  A.  H. 

Decarburisation  of  Steel  and  of  Thin  Metallic  Plates 
by  Evaporation  under  Reduced  Pressure.  G.  Belloc  {Compt. 
rend.,  1903,  136,  1321—1322.  Compare  this  vol.,  ii,  297).— When 
steel  wire  is  heated  in  porcelain  tubes  containing  air,  carbon  dioxide 
is  formed,  whilst  in  hydrogen,  saturated  hydrocarbons  ai-e  produced  ; 
in  both  cases,  decarburisation  of  the  steel  takes  place.  In  the  absence 
of  gases  occluded  by  the  steel,  these  changes  do  not  occur. 

When  steel  is  heated  under  reduced  pressure,  a  portion  of  the  wire 
is  volatilised  and  the  remainder  becomes  super-carburised  {loc.  ciL). 
This  volatilisation  is  retarded  by  the  presence  of  a  layer  of  oxide  on 
the  surface  of  the  steel  and  is  inhibited  if  the  tube  containing  the 
steel  be  heated  externally. 

Under  the  same  conditions,  copper,  nickel,  and  silver  furnish  le- 
spectively  greenish-bronze,  maroon,  and  blue  sublimates  of  the  metals. 

T.  A.  H. 

The  Rusting  of  Iron  and  its  Passivity.  Martin  Mugdan 
(Zeit.  Elektrochem.,  1903,  9,  442 — 455). — Weighed  pieces  of  iron  wire 
are  placed  in  solutions  through  which  air,  free  from  carbon  dioxide, 
is  passed.  After  removing  the  rust,  the  iron  is  again  weighed,  the  loss 
giving  the  rate  of  action.  The  attack  appears  to  set  out  from  points 
in  the  iron,  and  the  velocity  of  rusting  therefore  varies  considerably 
with  the  number  of  such  points  which  happen  to  exist  in  the  sample 
used.  The  variations  are,  however,  not  large  enough  to  conceal  the 
effect  of  the  natux^e  of  the  salt  used  in  the  solution.  The  chlorides  of 
the  alkalis,  ammonium,  and  the  alkaline  earths  accelerate  rusting  to 
about  the  same  extent.  Bromides,  sulphates,  and  perchlorates  are 
nearly  equally  active,  potassium  nitrate  somewhat  less  so,  and  pure 
water  less  still.  Iron  remains  practically  unattacked  in  solutions  of 
potassium  (or  sodium)  chlorate,  bromate,  iodate,  chromate,  dichromate, 
acetate,  oxalate,  tartrate,  ferro-  and  ferri-cyanides,  cyanide,  hydrogen 
carbonate,  borate,  hydroxide,  and  ammonia  (compare  Proc,  1903,  19, 
150,  157). 

Steel  behaves  very  much  like  soft  ii^on,  whilst  cast  iron  always 
shows  a  greater  tendency  to  rust. 

The  order  in  which  iron  is  attacked  in  these  solutions  is  not  changed 
by  .adding  small  quantities  of  acid,  or  of  alkali,  or  of  oxidising  agents 
such  as  hydrogen  peroxide,  potassium  ferricyanide,  or  sodium  hypo- 
bromite,  although  the  rate  of  rusting  is  increased  or  diminished. 
Solutions  containing  a  mixture  of  salts  possess  properties  intermediate 
between  those  of  solutions  of  the  pure  salts ;  thus,  addition  of  salt  to  a 
solution  of  sodium  hydroxide  causes  iron  immersed  in  it  to  rust, 
although  more  slowly  than  in  an  equally  concentrated  solution  of 
pure  salt. 
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Tiie  potential  of  irou  immorsed  in  the  solutions  is  measured  and 
fotind  to  vary  considerably  with  the  nature  of  the  dissolved  salt. 
Since  the  dissolved  salts  cannot  be  siippo.sed  (as  the  author  shows)  to 
take  part  in  the  reaction,  this  should  not  be  the  case.  The  phenomena 
can  only  be  I'egarded  as  further  instances  of  a  metal  assuming  a  more 
or  less  "passive"  condition.  The  measurements  show  that  iron  in 
solutions  of  chlorides,  bromides,  iodides,  fluorides,  sulphates,  per- 
chlorates,  nitrates,  and  acids  is  at  a  higher  potential  tlian  a  hydrogen 
electrode  in  the  same  solution,  whilst  the  salts  of  weak  anions  (chlor- 
ate, acetate,  hydroxide,  cyanide,  chromato,  and  permanganate)  give 
potentials  much  below  that  of  the  hydrogen  electrode  in  the  same 
solution,  or  in  the  first  case  iron  can  dissolve,  eliminating  hydrogen, 
whilst  the  reverse  would  occur  in  the  second  case.  The  different 
potentials  show  that  the  rusting  in  one  case  and  not  in  the  other  is 
due  to  some  modification  of  the  iron  impressed  on  it  by  contact  with 
the  solution. 

The  fact  that  many  of  the  salts,  in  solutions  of  which  the  iron  is  not 
attacked,  are  i-educiug  agents,  speaks  against  the  passivity  being  due 
to  a  layer  of  oxide. 

The  passivity  varies  in  degree  with  the  solution  used,  and  it  is 
apparent  in  other  reactions  than  rusting  as,  for  example,  in  the  pre- 
cipitation of  silver  or  copper  from  solutions  of  their  salts.  Salts  con 
taining  the  anions  which  make  the  iron  passive  are  not  decomposed. 

The  passivity  is  retained  for  some  time.  This  can  be  shown  by  a 
solution  of  AgNO3(0-03^Y)  +  KClO3(()-06iy).  A  fresh  iron  wire  or  one 
soaked  in  sodium  chloride  solution  precipitates  silver  from  this  solution 
in  five  minutes,  a  wii'e  soaked  in  sodium  acetate  solution  requires  half 
an  hour,  one  soaked  in  sodium  hydroxide  solution  still  longer,  whilst  a 
wire  made  passive  in  concentrated  nitric  acid  remains  for  hours  with- 
out action.  T.  E. 

Some  Physical  Properties  of  Nickel  Carbonyl.  James  Dewar 
and  Humphrey  O.  Jonks  {Proc.  Roij.  Soc,  1903,  71,  427—439).— 
Mond,  Langer,  and  Quincke  found  that  nickel  carbonyl  vapour 
exploded  at  60"  with  h  Hash  of  light,  carbon  dioxide  being  detected 
among  the  products  of  decomposition.  The  authors  show  that  this 
explosive  decomposition  does  not  take  place  in  presence  of  an  inert 
gas,  and  they  have  accordingly  determined  the  vapour  density  of  nickel 
carbonyl  by  Victor  INIeyer's  method  in  atmospheres  of  hydrogen, 
nitrogen,  and  ethylene  at  temperatures  between  03°  and  216°.  An 
atmosphere  of  carbon  monoxide  was  also  used  in  order  to  study  the 
influence  of  the  gaseous  product  of  the  dissociating  nickel  carbonyl. 
Tlie  vapour  density  is  greater  in  ethylene  than  in  nitrogen  or 
hydrogen,  and  greatest  in  the  carbon  monoxide  atmosphere.  In  the 
last  gas,  the  vapour  density  is  nearly  noi-mal  at  100°,  and  oven  at  182° 
the  dissociation  is  incomplete,  whilst  in  nitrogen  dissociation  is 
practically  complete  at  105°.  In  order  to  study  the  dissociation 
of  the  undiluted  vapour,  determinations  of  the  density  were  made 
by  Hofmann's  method  up  to  182°,  at  which  temperature  dissociation 
was  practically  complete. 

The   temperatures  at  which  the  meniscus  of  nickel  carbonyl  dis- 
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appeared  and  reappeared  in  a  sealed  tube  varied  from  191°  to  195°  in 
different  experiments,  and,  allowing  for  the  effect  of  the  carbon 
monoxide  present,  the  authors  estimate  that  the  true  critical  tempera- 
ture is  about  200^  The  critical  pressure  was  found  to  be  about  30 
atmospheres. 

The  vapour  pi^essure  of  nickel  carbonyl  has  been  determined  by  a 
statical  method  at  points  between  —  9°  and  +  30°,  and  the  relation 
between  the  vapour  pressure  p  and  the  absolute  temperature  T  is 
given  by  the  formula  log/?^  7'355  -  1415/7',  From  this,  the  boiling 
point  is  calculated  to  be  43'2°,  and  an  actual  determination  of  the 
boiling  point  of  some  carefully  purified  nickel  carbonyl  gave  the  value 
43*2 — 43-33°  (under  769  mm.  pressure).  Tested  in  this  way,  the 
authors'  vapour  pressure  curve  is  more  accurate  than  that  given  by 
Mittasch  (Abstr.,  1902,  ii,  307). 

Extrapolation  of  the  above  formula  to  200°  gives  ^9=^30*4  atmo- 
spheres (compare  the  value  of  the  critical  pressure  recorded  above). 

Experiments  are  also  described  which  demonstrate  simply  the  dis- 
sociation of  nickel  carbonyl  and  the  reversibility  of  the  action  (compare 
Mittasch,  loc.  cit.).  J.  C.  P. 

Chromium  Silicides.  Paul  Lebeau  and  J.  Figueras  [Compt. 
rend.,  1903,  136,  1329 — 1331). — When  a  mixture  of  chromium, 
copper,  and  a  small  quantity  of  silicon  is  melted  together  (Abstr., 
1901,  ii,  317)  and  the  resulting  button  is  digested  in  nitric  acid,  there 
remain  as  a  residue,  prismatic  crystals  of  the  silicide,  SiCrg  (Zettel, 
Abstr.,  1898,  ii,  520).  Using  larger  quantities  of  silicon,  the  silicide, 
SiCrg,  in  lozenge-shaped  crystals  with  brilliant  facets,  is  obtained 
(Moissan,  Abstr.,  1896,  ii,  174),  whilst  with  still  larger  proportions  of 
silicon  the  silicide,  SigCrg,  is  produced,  and  eventually  the  compound 
SigCr  (de  Chalmot,  Abstr.,  1897,  ii,  214). 

The  chromium  silicide,  Si^Crg,  is  best  prepared  by  fusing  in  the 
electric  furnace  a  mixture  of  copper  silicide  (100  grams)  and  chromium 
(4  grams),  and  digesting  the  I'esulting  mass  alternately  with  nitric 
acid  (50  per  cent.)  and  solution  of  sodium  hydroxide  (10  per  cent.). 
It  cx-ystallises  in  long,  quadratic  prisms,  has  a  sp.  gr.  56  at  0°,  abrades 
glass,  but  not  quartz,  and  is  stable  in  moist  or  dry  air  at  the  ordinary 
temperature,  but  oxidises  superficially  at  1100°.  The  silicide  becomes 
incandescent  when  placed  in  chlorine  at  400°,  forming  silicon  and 
chromic  chlorides  ;  it  reacts  slowly  with  bromine  at  a  I'ed  heat,  but  is 
not  acted  on  by  iodine.  It  is  insoluble  in  dilute  hydrochloric  acid, 
but  chromous  chloride  is  formed  by  solution  of  the  silicide  in  the 
warm  concentrated  acid  or  by  the  action  of  gaseous  hydrogen  chloride. 
It  is  attacked  by  hydrofluoric  but  not  by  sulphuric  or  nitric  acid. 
Fused  potassium  chlorate  or  nitrate  does  not  attack  the  silicide,  but  it 
is  converted  by  fused  alkali  carbonates  into  the  silicate  and  chromium 
sesquioxide,  and  by  fused  mixtui^es  of  alkali  carbonates  and  nitrates 
into  the  silicate  and  chromate. 

The  silicides  of  chromium  are  not  analogous  in  composition  to 
those  of  iron,  cobalt,  manganese,  or  nickel ;  the  silicides  of  nickel 
are  difficult  to  isolate  owing  to  their  ready  decomposition  by  acids. 

T.  A.  H. 
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Constitution  of  Vanadium  Double  Fluorides.  Fuitz  Ki'iikaim 
{Zeib.  anorg.  Chem.,  1903,  35,  80—81). — INlelikoff  and  Kasanezky 
(Abstr,,  1902,  ii,  27)  have  deduced  from  the  action  of  hydrogen 
peroxide  on  potassium  vanadium  fluoride  that  tlie  constitution  of  thi.s 
compound  is  VF3(0K)„  and  that  the  potassium  is  not  directly  united 
to  fluorine.  At  the  same  time,  however,  they  have  shown  that  the 
ammonium  salt,  3NH^F,Y0.,F,  to  which  they  attribute  the  constitu- 
tion VF3(ONH4).,,NH^F,  behaves  quite  similarly,  although  it  does  con- 
tain ammonium  directly  united  to  fluorine.  Although  tiie  constitu- 
tions deduced  by  Melikoff  and  Kasanezky  may  be  correct,  the  author 
does  not  regard  the  oxidation  experiments  as  proving  that  they  are  so. 

J.  McC. 

Action  of  Hydrochloric  Acid  on  Vanadic  Acid.  Pre- 
paration of  Double  Compounds  of  Vanadium  Pentoxide 
containing  Chlorine.  Fkitz  Ephkaim  [Zeit.  anorg.  (Jheni.,  1903,35, 
66 — 79). — When  hydrogen  chloride  is  passed  over  a  warm  mixture 
of  vanadic  acid  and  a  dehydrating  agent  (pho.sphoric  oxide  or  zinc 
chloride),  vanadium  oxychloride,  VOCl.,,  is  formed,  and  can  be  con- 
densed to  a  yellow  oil.  In  moist  air,  the  oxychloride  gives  rise  to  red 
fumes.  The  method  of  separating  vanadium  from  the  alkali  metals 
by  heating  in  a  current  of  hydrogen  chloride,  described  by  Smith  and 
Hibbs  (Abstr.,  1894,  ii,  455),  is  based  on  the  formation  of  this  oxy- 
chloride. The  brown  colour  of  solutions  of  vanadium  pentoxide  in 
concentrated  hydrochloric  acid  is  due  to  the  form.ation  of  vanadium 
oxychloride. 

When  vanadic  acid  is  fused  with  potassium  chloride,  reduction  takes 
place  and  chlorine  is  liberated.  From  various  fusions,  the  following 
polyvanadates  have  been  isolated  :  K20,2V.^O,^,4H20  as  golden-yellow 
crystals  ;  K20,2V205,6H.,0  as  brown  rhombohedra  ; 

as  greyish-yellow,  hard,  cubical  crystals  ;  and  llK20,12V205,3HoO   as 
long  needles. 

When  the  chlorides  of  calcium,  magnesium,  or  iron  (ferric)  are 
added  to  solutions  of  vanadium  double  fluorides,  reaction  takes  place 
according  to  the  equation:  2KF,V02F  + CaCl2  =  CaF.,, VO2F  +  2KC1. 
The  new  double  fluorides  then  react  with  more  chloride  to  produce 
double  chlorides  according  to  the  equation  :  2[CaF.„V0,,F] -f  3CaCl2  = 
2[CaCl2,VU.,Cl] -I- oCaFg,  and  the.se  double  chlorides  at  once  decompose 
with  water':  CaClg.VOoCl-f  2H20  =  CaO,VO,(OH)-t-3HCl.  When  a 
solution  of  vanadium  fluoride  is  added  to  excess  of  barium  chloride 
solution,  a  light  yellow,  flocculent  precipitate  of  hariuin  vanadium 
fluoride,  BaF2,V02F,  is  formed. 

Reaction  takes  place  between  fused  potassium  fluoride  and  vanadic 
acid  according  to  the  equation  :   6K  F -1- ¥265  =  2[2KF,VO.,F] -f  K„0. 

"  J.  McC. 

Bismuth  Alkali  Thiosulphates.  O'ito  Hausicu  {Zeil.  anorg. 
CJiem.,  1903,  35,  1  —  10).— The  observations  of  Carnot  (Abstr.,  1876, 
420)  have  been  in  the  main  confirmed. 

Jiismulh  sodium  thiosuljj/iate,  NayBi (820.^)3,  is  formed  when  bismuth 
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nitrate  is  rubbed  with  excess  of  sodium  thiosulphate.  The  mixture  is 
extracted  with  a  mixture  of  alcohol  and  water  (1:1);  on  addition  of 
more  alcohol,  the  salt  is  precipitated  as  a  yellow  oil,  which,  when 
placed  over  sulphuric  acid  under  reduced  pressure,  gives  orange-yellow 
crystals.  The  salt  is  unstable  in  the  dry  state,  but  keeps  fairly  well 
in  alcoholic  aqueous  solution. 

When  a  solution  of  potassium  chloride  and  one  of  sodium  thio- 
sulphate is  added  to  a  cooled  solution  of  bismuth  oxide  in  hydrochloric 
acid,  yellow,  prismatic  crystals  of  bismuth  potassium  thiosulphate, 
K3Bi(S203)3,^H20,  separate.  One  hundred  c.c.  of  solution  saturated 
at  2°  contain  3*5  grams  of  the  salt,  and  at  18°  about  7  grams.  The 
aqueous  solution  rapidly  decomposes,  but  solutions  containing  alkali 
salts  are  stable.  Sodium  thiosulphate  solution  dissolves  more  of  the 
salt  than  pure  water  does.  The  thiosulphate  group  in  the  salt  cannot 
be  titrated  with  iodine.  The  precipitation  of  this  salt  may  be  used 
for  the  detection  of  potassium,  but  cannot  serve  for  its  quantitative 
estimation.  In  a  vacuum  over  phosphoric  oxide,  the  anhydrous  salt, 
KgBi (8003)3,  is  formed. 

Yellow  bismuth  rubidium  thiosulphate,  Wo^U^.^O^o^^^yKJd,  is  formed 
in  the  same  way  as  the  potassium  salt.  It  forms  a  yellow,  crystalline 
powder  which  loses  its  water  of  crystallisation  over  phosphoric  oxide 
in  a  vacuum.  When  this  yellow  salt  is  treated  with  a  small 
quantity  of  ice-water,  it  becomes  brown  with  formation  of  the  salt 
Ilb3Bi(S203)3,H20. 

When  sodium  thiosulphate  is  mixed  with  a  solution  containing 
cJBsium  nitrate  and  bismuth  nitrate  in  nitric  acid  and  then  alcohol 
added,  a  yellow,  crystalline  powder  of  bismuth  ccesium  thiosulphate, 
Cs3Bi(So03)3,  is  deposited.  It  is  more  stable  than  the  potassium  or 
rubidium  salts. 

Bismuth  barium  thiosulp>hate,  Ba3[Bi(S203)3]2,  is  formed  in  the  same 
way  as  the  potassium  salt ;  it  is  hydrolysed  very  easily. 

It  has  been  proved  that  the  solutions  of  these  various  salts  contain 
the  complex  anion  Bi(S203)"',  which,  however,  breaks  up  comparatively 
easily.  J.  McC. 


Platinum  Compounds.  Einar  Biilmann  and  A.  C.  ANDERS0N(5er. 
1903,  36,  1565— 1571).— Potassium  platinosobromide,  K2PtBr4,2H20 
(compare  Thomsen,  this  Journal,  1877,  ii,  276),  may  be  obtained  by 
reducing  the  platinibromide  with  normal  potassium  oxalate  at 
100°;  about  fifty  per  cent,  separates,  when  the  solution  is  con- 
centrated, in  the  form  of  large,  black,  rhombic  crystals  [a:b:c  = 
0*60582  :1  :()'70499].  The  remainder  is  best  transformed  back  into  the 
platinibromide  by  the  addition  of  bromine.  The  platinosobromide  is 
readily  soluble  in  water,  and  when  its  solution  is  boiled  for  some  time 
decomposition  occurs.  With  platodiammine  nitrate,  it  yields  a  sparingly 
soluble  Magnus'  salt,  Pt(NH3)4PtBr4,  which  has  an  intense  green 
colour. 

Allyl  alcohol  reacts  with  the  platinosobromide  yielding  potassium 
bromide  and  potassium  platosemiallylalcohol  bromide, 
Br(C3H^-0H)PtBr:BrK 
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(compare  Abstr.,  1900,   i,   543),  the   latter  in  the  form   of  dark  red, 
prismatic  crystals. 

Platodiammineplatosemialh/l  alcohol  bromide, 

Pt[NH3-NH3-Br:Br(PfC3H,-OH)Br]2. 
forms  a  yellow,  crystalline  powder  consisting  of  felted  needles  which 
are  decomposed  when  boiled  with  water.  s-Platosammine  chloride 
(platosemidiamaiiue  chloride)  may  be  readily  prepared  by  Jiirgensen's 
method  (Abstr.,  1900,  i,  542),  or  by  the  action  of  ammonium  oxalate 
on  ammonium  platiuichloride.  J.  J.  S. 


Mineralogical  Chemistry. 


[Montanite  from  New  South  Wales.]  John  C.  H.  Mingaye  {Ann. 
Hep.  Dep.  Mines,  X.S.W.,  for  1901,  1902,  172,  184).— The  mineral  is 
massive  and  contains  a  few  specks  of  unaltered  tetradymite ;  it  is 
from  the  Nanima  bismuth  mine  near  Yass ;  sp.  gr.  6"S23.  Analysis 
gave  : 

Bi.  Te.  Se.  Fe.        '      Cu.  Mn.  MgO.  CaO. 

57-73         19-15         trace         0-40         0-24         1-78         0-08         trace 

Insol.  CO2.  H2O.  O.  Total. 

2-52         1-05         1-61         [15-44]         10000. 

L.  J.  S. 

Identity  of  Simonyite  -with  Astrakanite  [Blodite].  F.  M. 
Jaeger  {Tsch.  Mia.  Mitth.,  1903,  22,  103— 108).— Crystals  of  the 
so-called  simonyite  from  Hallstadt,  Upper  Austria,  agree  in  their 
interfacial  angles  and  optical  characters  with  blodite.  Half  the  water 
is  expelled  at  120°,  but  in  this  respect  both  blodite  and  "simonyite  " 
seem  to  show  some  variation.  L.  J.  S. 

Celestite  frora  Tunis.  Pierre  Termier  {Bull.  Soc.  franq.  Min., 
1902,  25,  173 — 180). — A  crystallographic  description  is  given  of  the 
celestite  which  occurs  associated  with  zinc  ores  in  Triassic  lime- 
stones at  Jebel  Kebbouch  and  Jebel  Bezina.  Analysis,  by  Pisani,  of 
material  from  the  first-named  locality  gave  : 


S03. 

Si-O. 

CaO. 

Total. 

4349 

56-20 

0-40 

100-00 

L.  J 

Minerals  from  Leona  Heights,  Alameda  Co.,  California. 
Waldemar  T.  ScriALLER  {Bidl.  Dep.  Geol.  Univ.  California,  1903,  3, 
191 — 217). — The  pyrites-ore  of  the  Alma  mine  contains  some  chal- 
copyrite  ;  its  alteration  has  given  rise  to  the  various  secondary  sul- 
phates described  below  and  to  hjematite  and  limonito.  iNTelantorite 
occurs  as   an  efTlorescence  and   as   small   crystals,   but  only   in  small 
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quantities ;  au  approximate  analysis  gave  the  results  under  I. 
Pisanite,  as  blue,  transparent  crystals,  is  the  most  abundant  secondary 
mineral ;  analysis  gave  the  results  under  II — IV  (after  deducting 
pyrites,  which  is  intergrown  with  and  encrusted  on  the  pisanite) ; 
in  II,  Fe  :  Ou=  1  :  1,  and  in  III,  2:1;  sp.  gr.  1-8 — 1-9.  Boothite  is 
the  name  given  to  a  new  copper  sulphate  wiiich  differs  from  chal- 
canthite  in  containing  TllgO  instead  of  511^0  ;  it  occurs  in  crystalline 
masses,  rarely  in  crystals,  of  a  blue  colour,  perhaps  slightly  paler 
than  that  of  chalcanthite,  with  which  it  is  intimately  associated  ; 
sp.  gr.  21.  On  exposure  to  air,  it  becomes  white  ;  it  is  readily  soluble 
in  water.  Analysis  of  fibrous  and  massive  material  gave  the  results 
under  V  and  VI  respectively.  Boothite  is  monoclinic  and  isomorphous 
with  melanterite  and  pisanite,  as  shown  in  the  following  table  : 

a  :  h  :  c  j8 

Melanterite,  FeS04,7H20      ...     1-1828 :  1  :  1-5427  75°44' 

Pisanite,  (Fe,Cu)S04.7H20   ...      1-1670:  1  :  1-5195  75  30 

Boothite,  CuSO^,7H20  ...     1-1622:1:1-5000  74  24 

In  all  these  minerals,  6H2O  is  lost  at  200 — 250° ;  the  presonce  of 
one  molecule  of  constitutional  water  suggests  that  they  are  salts  of 
tetrahydroxysulphuric  acid,  SO(OII)^. 

Chalcanthite  occurs  abundantly  as  pale  blue  crystals  or  green, 
drusy  coatings  on  the  ore  and  on  the  timbers  of  the  mine,  and  as  dark 
blue,  loose  crystals  ;  analysis  VII.  Copiapite  is  abundant  as  yellow, 
granular  masses;  analysis  VIII.  Epsomite  as  fibrous  efflorescences  ; 
analysis  IX.  Chalcanthite  and  epsomite  also  lose  all  their  water, 
except  one  molecule,  at  100 — 110°;  they  also  can  be  expressed  as 
salts  of  tetrahydroxysulpburic  acid;  copiapite,  2Fe203,5S03,4H20  + 
I4H2O,  is  also  a  salt  of  the  same  acid. 

Crystallographic  descriptions  of  each  of  these  minerals  are  given, 
and  several  new  forms  recoided.  The  probable  occurrence  of  alunogen 
is  also  noted. 

CuO.  FeO.  Fe.O.,.  AloOs.  MgO.  SO3.  H2O.  Total. 

I.     nil  28-1  —  —  nil  31-2  420  101-3 

11.  15-73  12-31         _  _  _  28-21  45-14  101-39 

III.  9-22  16-47         _  _  _  29-18  45  74  100-61 

IV.  17-95       5-46         —  —        2-82      29-25      45-21     100-69 
V.  27-83      trace         —  —        trace      2837      44-06,100-26 

VI.  28-53       0-28         —  —        trace      2865      43-76    101-22 

VII.   31-14        nil  —  —        trace      32-06       35-70       99-71* 

VIII.     —  0-44      25-04      0-31      0-29      38-36      29-71      99-58+ 

IX.     nil  nil  —         trace     14-8        31-7         530         99-5 

*  Insoluble,  0-81.  f  Insoluble,  5-43. 

L.  J.  S. 

Palacheite.  Arthur  S.  Eakle  {Bull.  Dej).  Geol.  Univ.  California, 
1903,  3,  231 — 236). — This  new  mineral  is  of  recent  formation  in  the 
old  workings  of  the  Redicgton  mercury  mine,  Knoxville,  California, 
where  it  is  found  as  loosely  coherent  aggregates  of  minute,  monoclinic 
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crystals.  The  crystals  are  deep  brick-red  and  strongly  pleochroic  ; 
streak,  yellow.  There  is  a  perfect  cleavage  parallel  to  the  plane  of 
symmetry.  Gonioinetric  and  optical  determinations  are  given.  Sp. 
gr.  2075.  The  following  analytical  results  correspond  with  the  formula 
Fe203,2MgO,4S03,15H20  : 


Fe,03. 

MgO. 

SO3. 

H5O. 

Total. 

19-51 

9-35 

38-37 

32-28 

99-51 

9H.p  (19-53  per  cent.)  is  lost  at  100°,  I3H2O  at  270^,  and  tlin 
remainder  at  about  300''.  The  new  mineral  appears  to  be  closely 
allied  to  the  imperfectly  characterised  rubrite  (Abstr.,  1898,  ii,  437). 

L.  J.  S. 


Babingtonite  from  Somerville,  Massachusetts.  Ciiaklfs 
Palac'HE  and  F.  R.  Fhaimue  {I'roc.  Amer.  Acad.  Arts  andSci.,  1902,  38. 
383 — 393). — A  detailed  crystal lographic  description  is  given  of  tho 
small,  brilliant,  black  crystals  of  babingtonite,  which  occur  witli 
prehnite,  quartz,  epidoto,  calcite,  Ac,  in  veins  in  diabase  at  Somerville. 
Analysis  of  finely  granular  material  embedded  in  prehnite  gave  : 

SiOa.  TiOa.         AI2O3.        FeaOj.  FeO.  MiiO. 

52-25         0-18         5-27         7-49         11-05         1-94 

CaO.  MgO.       (K,Na).p.     H.^O.  Total. 

20-36         046         0-22'        0-29         99-51 

These  results  agree  with  the  formula  5JR,"Si03,Il.^"'(8iO..)3. 
Babingtonite  from  Athol,  Massachusetts,  is  also  described. 

L.  J.  S. 


Meteoric  Iron  from  Raft-iiti,  Switzerland.  Ehil  W.  Cohkn 
(Mitth.  miturw.  Ver.  Xeu-Vorpovimern  u.  Ruyeii,  1903,  34,  84 — 88). — 
Tliis  iron,  found  at  Rafriiti,  in  Emmenthal,  Canton  Bern,  is  tinelv 
granular  in  structure;  sp.  gr.  7-596.     Analysis  gave: 

Fe.  Ni.         Co.         Cu.         Cr,  C.  P.  S.  Total. 

89-87     9-54     0-61     0-03     0-01     018     0-06     Oil     100-41 

L.  J.  S. 


Meteoric  Iron  from  Cuernavaca,  Mexico.  Emcl  W.  Cohkn 
{Millh.  iiaturw.  Ver.  Neu-Voiyoinvieni  u.  Riujen,  1903,  34,  98  —  102). — 
The  meteoric  iron  from  Cuernavaca,  Morelos,  Mexico,  is  an  octahedrite 
with  fine  lamellse ;  sp.  gr.  7-748.     Analysis  by  0.  Hildebrand  gave: 


Fe. 

Ni. 

Co. 

Cu. 

Cr. 

P. 

s. 

Total. 

89-70 

8-76 

1-19 

005 

0-00 

0-33 

0-12 

100-15 

A  brief  description  is  also  given  of  the  meteoric  iron  from   Iredell, 
Bosquo  Co.,  Texas.  L.  J.  S. 
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Meteoric  Iron  from  Mukerop,  Great  Namaqualand.  Aris- 
TiDES  Brezjna  and  Emil  W.  Cohen  {Jahresb.  Ver.  Naturk.  Wiirttemberg, 
1902,  58,  292—302). — This  mass  of  iron,  weighing  178  kilograms, 
was  found  in  1899  at  Mukerop,  in  the  Gibeon  district,  Great  Namaqua- 
land. The  structure  is  octahedral,  with  fine  lamellfe.  The  mass  is 
remarkable  in  consisting  of^two  large  individuals  orientated  in  twinned 
position  with  respect  to  each  other,  the  twin-plane  being  a  face  of  the 
octahedron.  Moreover,  in  a  portion  of  one  of  these  individuals  the 
structure  is  so  fine  that,  to  the  naked  eye,  the  iron  appears  to  be  com- 
pact. Another  peculiarity  of  the  mass  is  that  it  is  penetrated  by 
plane  fissures  parallel  to  the  faces  of  the  octahedron.  Sp.  gr.  7  783. 
Analyses  (I  by  O.  Hildebrand,  and  II  by  Fraas)  gave  the  following 
results  ;  after  deducting  the  variable  accessory  constituents — schreiber- 
sifce,  troilite,  and  lawrencite — the  composition  of  the  nickel-iron  is 
practically  identical  in  both  analyses  : 

P.  Insol.  Total. 
0-18  0-01  99-89 
0-034       -       100-00 

In  structure  and  chemical  composition,  this  iron  resembles  those  of 
Bethany  (Abstr.,  1900,  ii,  736)  and  Lion  River,  also  from  Great 
Namaqualand,  and  all  may  possibly  belong  to  the  same  fall. 

L.  J.  S. 

Reed  City  Meteorite.  H.  L.  Preston  (Proc.  Rochester  (iV.T.) 
Acad.  Sci.,  1903,  4,  89—91  ;  J.  Geol.,  1903,  11,  230—233).— 
I'his  iron,  weighing  19'8  kilograms,  was  found  in  1895  near  Reed 
City,  Osceola  Co.  Michigan.  The  structure  is  octahedral,  with  well- 
marked  Widmanstiitten  figures.  A  partial  analysis  gave  :  Fe,  89'386  ; 
Ni,  8-180  per  cent.     Sp.  gr.  7-6.  L.  J.  S. 


Fe. 

Ni. 

Co. 

Cu.      Cr.       C. 

CI. 

S. 

T.    90-96 

8-19 

0-46 

0-04     0-02     0-02 

0-01 

trace 

II.  [91-371] 

7-97 

0-50 

0-016  0-035  0-05 

not  det. 

0-024 

Physiological   Chemistry. 


Influence  of  Compressed  Air  on  Respiratory  Exchange. 
Leonard  Hill  and  J.  J.  R.  Macleod  {J.  Physiol.,  1903,  29, 
492 — 510). — Air  under  4  atmospheres  pressure  or  upwards  markedly 
diminishes  the  output  of  carbon  dioxide  and  water  in  mice,  and 
increases  the  loss  of  body  heat.  Oxidation  processes  are  lessened. 
The  output  of  water  is  lessened,  because  moist  air,  when  compressed, 
becomes  satui-ated  with  aqueous  vapour  and  delays  evaporation  by 
hindering  the  diffusion  of  the  vapour.  The  escape  of  aqueous  vapour 
per  litre  varies  inversely  as  the  pi-essure  in  the  chamber.  The  loss 
of  body  heat  is  due  to  the  increased  conductivity  of  dry  compressed  air 
and  of  air  saturated  with  aqueous  vapour.  Moist  air  under  1  atmo- 
sphere and  20°  increases  tissue  combustion  in  mice  by  increasing  the  loss 
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of  heat.  The  loss  may  be  greater  than  the  gain,  so  that  the  mice  are 
cooled  and  may  even  die  when  exposed  for  a  long  time  to  a  current  of 
moist  air  below  20°.  W.  D.  H. 

Influence  of  Compressed  Air  and  Oxygen  on  the  Blood 
Gases.  Leonard  Hill  and  J.  J.  R.  Macleud  (J.  Phijsiol.,  1903,  29, 
382 — 387). — The  amount  of  nitrogen  in  the  blood  varies  according  to 
Dalton's  law,  but  the  process  of  saturation  is  a  long  one,  occupying 
about  1^  hours.  This  explains  the  fact  that  visitors  to  caissons  who 
remain  there  only  a  few  minutes  are  not  affected.  Tlie  results  with 
oxygen  are  not  so  conclusive,  but  point  to  absorption  of  this  gas  by 
the  plasma.  On  de-compression,  the  liberation  of  gas  babbles  is 
limited  to  the  venous  blood.  The  amount  of  carbon  dioxide  in  the 
blood  is  lessened  ;  the  diminution  of  this  gas  in  the  expired  air  is  there- 
fore pi'obably  due  to  lessened  oxidation.  W.  D.  H. 

Antitryptic  Action  of  the  Blood.  Karl  Glaessner  {Bdir.  chem. 
Physiol.  I'aUi.,  1903,  4,  79 — 86). — The  antitryptic  action  of  the  blood 
differs  for  the  blood  sera  and  trypsins  of  different  animals.  It  is 
strongest  against  the  trypsin  of  the  same  species.  This  action  is 
associated  with  the  euglobulin  fraction  of  serum  proteids.  The 
quantity  increases  in  the  blood  during  digestive  activity,  and  this 
appears  to  serve  the  purpose  of  destroying  any  trypsin  which  may  be 
absorbed.  W.  D.  H. 

Influence  of  Alkalis  on  the  Alkalinity  of  the  Blood.  Joseph 
Weiss  {Zeil.  pJtijsiol.  Chem.,  1903,  38,  46 — -48). — It  is  well  known 
that  the  administration  of  acid  lessens  the  alkalinity  of  the  blood. 
In  the  present  research,  it  was  found  that  alkaline  substances 
(ammonia,  trimethylamine)  given  to  rabbits  by  inhalation  increase  it. 

W.  D.  H. 

Glycuronic  Acid  in  the  Blood.  Raphael  Lepine  and  Boulud 
{Compt.  rend.,  1903,  136,  1037—1039.  Compare  Abstr.,  1901,  ii, 
610). — The  glycuronic  acid  of  dogs'  blood  exists  exclusively  in  the 
corpuscles  ;  none  is  found  in  the  plasma.  In  whipped  blood,  however, 
some  occurs  in  the  serum. 

After  a  meat  diet,  more  glycuronic  acid  is  found  in  the  blood  of 
the  right  ventricle  than  in  that  drawn  from  the  carotid.     W.  D.  H. 

Influence  of  Formaldehyde  on  Coagulation  and  Laking  of 
Blood.  Charles  Claude  Guthrie  (Amer.  J.  Physiol.,  1903,  9, 
187 — 197). — Formaldehyde  in  quite  small  amounts  hinders  the  process 
of  blood-clotting.  Some  details  as  to  its  influence  in  the  laking  of 
blood  by  various  reagents  ai-o  also  given.  W.  D.  H. 

Destruction  of  Blood  Corpuscles  in  Liver  and  Spleen.  W. 
P.AiN  {J.  Phyniol.,  1903,  29,  352—368).— The  surviving  liver  and 
spleen  retain  their  powrn*  of  de.stroying  both  red  and  white  blood 
corpuscles.     The  action  of  the  liver  is  mainly  on  the  red  corpuscles, 

VOL.  LXXXIV.  ii.  34) 


494  ABSTRACTS  OF  CHEMICAL  PAPERS. 

the  corpuscles  deficient  in  hpemoglobin  being  most  affected.  Most  of  the 
liberated  haemoglobin  is  retained  by  the  liver  and  further  destroyed, 
since  the  loosely-combined  iron  of  the  liver  increases  after  perfusion, 
and  the  liver  secretes  much  bile  rich  in  pigment  during  the  experiment. 
The  main  action  of  the  spleen  is  on  the  leucocytes,  especially  those  of  the 
poly-morpho-nuclear  kind,  but  a  certain  number  of  red  ones  are  destroyed 
also.  Free  h:emoglobin  is  found  in  the  serum  of  the  defibrinated  blood 
used.  W.  D.  H. 

The  Sugar  in  the  Blood  after  Liver  Ablation.  Frederick  W. 
Pavy  and  Raymond  L.  Siau  (J".  Physiol.,  1903,  29,  375— 381).— The 
statement  of  Bock  and  Hoffmann  that  on  shutting  off  the  liver  from 
the  circulation  the  sugar  decreases  and  disappears  from  the  blood  in  45 
minutes  is  at  variance  with  later  observations,  including  those 
described  in  the  present  paper.  There  is  much  variation  in  the  rate 
of  diminution,  but  the  minimum  (about  0*5  per  cent.)  is  reached  after 
the  lapse  of  some  hours.  The  quantity  of  sugar  lost  is,  from  the  point 
of  view  of  energy,  insignificant.      The  experiments  were  made  on  cats. 

W.  D.  H. 

Fat-splitting  Ferment  of  Gastric  Juice.  Franz  Volhard 
{Bied.  Centr.,  1903,  32,  394—395  ;  from  Zeit.  Klin.  Med.,  43,  397. 
Compare  Absti\,  1901,  ii,  518). — The  ferment  is  very  sensitive  towards 
alkali,  but  resists  the  action  of  hydrogen  chloride  much  more  than  the 
ferment  of  the  mucous  membrane  extract.  The  activity  of  the  ferment 
does  not  increase  regularly,  but  at  irregular  intervals.  Schiitz  and 
Boressow's  law  relating  to  the  ferments  of  the  digestive  canal  probably 
holds  good  in  the  case  of  the  fat-splitting  ferment.  N.  H.  J.  M. 

Reversibility  of  Lipolytic  Action.  Henri  Pottevin  {CompL, 
rend.,  1903,  136,  1152 — 1155). — A  glycerol  extract  of  pancreas  was 
employed  in  such  excess  that  the  quantities  of  glycerol  and  water 
produced  or  absorbed  by  ferment  action  did  not  modify  its  composition 
in  any  marked  manner.  If  to  this  is  added  oleic  acid,  it  is  partially 
etherified,  and  if  mono-olein  is  added,  it  undergoes  partial  splitting. 
In  both  cases,  a  condition  of  equilibrium  is  reached  in  which  the  same 
relative  value  obtains  for  free  and  combined  acid.  The  value  of  this 
relation  varies,  other  things  being  equal,  with  the  amount  of  water  in 
the  pancreatic  extract,  rising  with  increase  in  the  amount  of  water. 
When  in  any  experiment  the  state  of  equilibrium  is  reached,  the 
relation  can  be  made  to  vary  in  one  direction  or  the  other  according  as 
water  is  added  or  removed  from  the  mixture.  W.  D.  H. 

Absorption  and  Fermentative  Splitting  of  Disaccharides  in 
the  Small  Intestine  of  Dogs.  Franz  Ruhmann  and  J.  Nagano 
{P finger's  Archiv,  1903,  95,  533 — G05). — The  experiments  were  made 
on  fully-grown  dogs  with  a  Vella's  fistula.  The  rapidity  of  absorption 
is  greatest  for  sucrose ;  maltose  is  more  slowly,  and  lactose  still  more 
elowly,  absorbed.     Absorption  occurs  most  rapidly  in  the  upper  part 
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of  the  intestine.  The  simpler  sugars  derived  from  disaccharides  are 
more  rapidly  absorbed.  Within  certain  limits,  absorption  increases 
■with  the  concentration  of  the  solution.  The  secretion  of  intestinal 
juice  is  not  much  affected  by  the  concentration  of  the  sugar  solution. 
The  relative  weight  of  the  mucous  membrane  is  greater  in  the 
jejunum  than  in  the  ileum,  more  sugar  being  absorbed  in  the  former 
situation.  "Water  is  most  readily  absorbed  from  solutions  of  the 
most  readily  absorbable  sugars,  but  more  rapidly  from  the  ileum  than 
from  the  jejunum.  The  juice  from  the  jejunum  contains  very  little 
invertin,  and  the  action  of  this  ferment  on  disaccharides  is  a  feeble 
one  ;  lactose  is  not  affected  at  all.  Inversion  appears  to  be  carried 
out  by  the  cells  of  the  mucous  membrane,  even  in  the  ileum,  where  the 
juice  secreted  contains  no  invertin,  but  the  action  of  the  jejunal 
membrane  is  greater.  If  the  concentration  of  the  sucrose  solution  is 
greater  than  5  per  cent.,  some  of  the  sugar  passes  into  the  circulation 
as  such  and  is  excreted  by  the  kidneys.  Lactose  is  but  little  affected 
by  the  mucous  membrane  in  the  upper  part,  and  not  at  all  in  the  lower 
portion  of  the  intestine.  W.  D.  H. 

Metabolism  in  Inanition.  I.  In  InsectB.  B.  Slowtzofp 
{Beitr.  cheui.  Physiol.  Path.,  1903,  4,  23 — 39). — The  experiments 
made  on  the  May  fly  show  that  in  absolute  inanition  the  animal  loses 
about  24  per  cent,  of  its  weight.  The  daily  loss  is  greatest  at  first, 
then  falls  to  a  minimum,  rising,  however,  just  before  death.  The  loss 
is  due  to  disappearance  of  water,  fat,  and  proteid ;  chitin  is  un- 
affected. Of  the  proteids,  those  which  are  phosphorised  are  most 
affected.  There  is  also  a  loss  of  inorganic  salts,  especially  of  those 
which  are  readily  soluble.     Full  analytical  figures  are  given. 

W.  D.  H. 

Intermediate  Carbohydrate  Metabolism.  I.  Ethylene 
Glycol  and  Glycolaldehyde.  Paul  Mayer  {Zeit.  ^;/<ys?o^.  Chem., 
1903,  38,  13r) — 156). — Experiments  on  rabbits  show  that  ethylene 
glycol  is  oxidised  in  the  body  into  glycollicacid  and  oxalic  acid.  About 
a  quarter  of  the  glycol  administered  leaves  the  body  in  the  urine  as 
glycollic  acid.  The  freshly  pounded  liver  is  able  to  oxidise  glycuronic 
into  oxalic  acid,  but  does  not  possess  the  same  power  in  relation  to  glycol  j 
this  oxidation  appears  to  occur  in  the  kidney.  After  administration  of 
glycolaldehyde,  dextrose  appears  in  the  urine  very  rapidly ;  glycol- 
aldehyde, glycollic  acid,  glyoxylic  acid,  and  tetrose  are  absent.  The 
sugar  appears  to  bo  actually  formed  in  the  organism  by  condensation 
of  the  aldehyde.  W.  D.  H. 

Degradation  of  Carbohydrates  in  the  Animal  Organism.  A. 
Bach  and  F.  IIattklli  {Coined,  rend.,  1903,  136,  1351  — 1353). — It  is 
suggested  that  the  degradation  of  carbohydrates  in  the  animal  organism 
is  brought  about  by  the  alternating  action  of  two  enzymes— the  one, 
hydrolytic,  and  tlie  other,  oxidising  in  function  (Stoklasa  and  Czerny 
this  vol.,  ii,  321),  carbon  dioxide  being  a  constant  product  of  the 
activity  of  the  former  and  water  of   the   latter.     It  is  assumed  that 

34—2 
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dextrose  is  first  decomposed  by  the  hydrolytic  enzyme  into  lactic  acid, 
then  into  alcohol  and  carbon  dioxide.  The  alcohol  is  subsequently 
oxidised  by  the  second  enzyme,  with  the  aid  of  the  oxygen  of  the 
blood,  to  acetic  acid,  whicdi,  in  turn,  is  decomposed  into  carbon  dioxide 
and  methane,  the  latter  being  finally  oxidised  to  formic  acid,  from 
which,  by  the  activity  of  the  hydrolysing  enzyme,  carbon  dioxide  and 
hydrogen  are  produced,  the  latter  being  ultimately  oxidised  to  water. 
The  sum  of  the  heats  evolved  in  these  reactions  is  equal  to  the  heat  of 
combustion  of  dextrose.  The  view  adopted  by  Gautier  and  by  Stoklasa 
(this  vol.,  ii,  320,  and  388),  that  energy  is  liberated  by  the  anaerobic 
fermentation  of  carbohydrates,  is  not  in  harmony  with  known  thermo- 
chemical  facts.  T,  A.  H. 

Behaviour  of  Stereoisomerides  in  the  Animal  System.  II. 
The  Transformations  of  the  Three  Mannoses  in  Rabbits. 
Carl  Neuberg  and  Paul  Mayer  {Zeit.  physiol.  Chem.,  1903,  37, 
530 — 544.  Compare  Neuberg  and  Wohlgemuth,  Abstr.,  1902,  ii, 
336). — d-,  1-,  and  i-Mannoses  have  been  administered  to  rabbits  per 
OS,  and  by  subcutaneous  and  by  intravenous  injection.  In  most  cases, 
especially  per  os,  cZ-mannose  is  completely  used  up,  a  very  small  part 
of  the  ^mannose  is  eliminated  as  such,  and  a  further  quantity  as 
Z-glucose  ;  with  i-mannose,  a  mixture  of  l-  and  i-mannoses  and  of  I-  and 
t-glucoses  is  obtained.  With  subcutaneous  and  intravenous  injections, 
a  portion  of  the  cZ-mannose  is  eliminated  as  such. 

I-  and  i-Mannoses  can  serve  as  a  source  of  glycogen  when  the 
animal  has  been  sufficiently  deprived  of  food ;  in  fact,  the  whole  of 
the  sugar  may  be  used  for  this  purpose.  J.  J.  S. 

Production  of  Homogentisic  Acid  from  Phenylalanine. 
W.  Falta  and  Leo  Langstein  {Zeit.  2^ft!/sioL  Chem.,  1903,  37, 
513 — 517). — Relatively  large  amounts  of  homogentisic  acid, 
CgH4(OH)2'C02H,  are  found  in  the  urine  of  patients  to  whom  phenyl- 
alanine (10  portions  of  05  gram  each  in  one  day)  has  been  adminis- 
tered. Practically  90  percent,  of  the  ^phenylalanine  administered  can 
be  obtained  in  the  form  of  excess  of  homogentisic  acid.  With  cZ-^phenyl- 
alanine,  only  some  50  per  cent,  is  recovered  in  this  form.       J.  J.  S. 

Physiological  Decomposition  of  lodoalbumin.  Max  Mossb 
and  Carl  Neuberg  {Zeit.  physiol.  C/iewi.,- 1903,  37,  427 — 441). — 
The  earliest  experiments  of  Hofmeister  (Abstr.,  1898,  i,  390)  and 
Oswald  (1899,  ii,  439)  have  proved  that  the  iodine  of  iodoproteids 
is  eliminated  as  soluble  metallic  iodides  in  the  urine  of  animals  which 
have  received  only  a  relatively  small  amount  of  the  iodine  compound. 
The  authors'  experiments  have  been  made  on  dogs  and  rabbits,  and  in 
each  case  the  iodoalbumin  was  given  on  from  9 — 25  consecutive  days, 
and  after  the  lapse  of  several  days  the  animal  was  killed  and  its 
various  tissues  examined.  The  iodoalbumin  employed  was  a  specimen 
of  commercial  sodium  "  iodeigon,"  consisting  of  the  sodium  salt  of  an 
iodated  ovalbumin.  In  most  of  the  tissues  and  animal  liquids,  soluble 
organic  compounds  containing  iodine  have  been  detected,  and  in  the 
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liver  and  muscles  of  the  rabbits  insoluble  iodinated   proteids  have  also 
been  recognised. 

o-Iodohippuric  acid  has  been  isolated  from  the  urine  of  rabbits  fed 
with  the  iodoalbumin,  and  o-iodobenzoic  acid  from  the  blood  of  dops 
treated  in  the  same  manner.  No  delinite  compounds  could  be  isolated 
from  dogs'  urine.  The  two  compounds  mentioned  are  not  formed 
when  the  original  iodoalbumin  is  boiled  with  hydrochloric  acid.  It  is 
considered  highly  probable  that  tho  o  iodobenzoic  and  hippuric  acids 
are  obtained  by  the  elimination  of  one  or  more  substituents  from  more 
complex  products.  J.  J.  S. 

Inhibition  of  Precipitin  Reactions.  Leonok  Michaelis  {Beitr. 
chem.  rh)jsiol.  Path.,  I'JOS,  4,  59—78). — The  influences  which  inhibit 
precipitin  reactions  are  partly  general,  partly  speciQc.  Solutions  of 
all  proteids,  if  suiHciently  concentrated,  will  hinder,  retard,  or  prevent 
the  reaction.  This  is  a  general  reaction.  The  addition  of  precipitin, 
previously  heated  to  72°,  inhibits  the  reaction  of  fresh  precipitin ;  this 
is  specific,  the  inhibition  being  observed  only  if  the  same  precipitin 
is  used  in  both  cases.  An  excess  of  precipitable  substance  hinders 
the  precipitating  action,  and  if  a  precipitate  forms  this  dissolves  on 
adding  more  precipitable  substance.  W,  D.   H. 

Kinase,  Antikinase,  and  Protrypsin.  A.  Dastre  and  A. 
Stassano  (Cu/npt.  rend.  Soc.  Biol.,  1903,  55,  633 — 635,  635 — 637). — 
The  effect  of  antikinase  on  kinase  is  the  result  of  inhibition,  not 
destruction,  of  the  latter  ferment.  Antikinase  is  destroyed  spon- 
taneously, especially  at  37°  ;  kinase  is  destroyed  more  slowly.  When 
kinase  is  mixed  with  inactive  pancreatic  juice,  it  forms  a  powerful 
proteolytic  mixture  ;  kinase,  however,  preserves  its  individuality,  as 
can  be  proved  by  the  inhibiting  effect  which  antikinase  can  still  exert 
upon  it.  W.  D.  H. 

Photo-electric  Changes  in  the  Frog's  Bye.  Francis  Gotch 
{J.  Physiol.,  1903,  29,  388 — 410). — The  photo-electric  changes  were 
studied  with  the  capillary  electrometer.  Attention  is  drawn  to  the 
long  latent  period  and  sustained  character  of  the  response.  The 
effects  are  monophasic,  whether  produced  by  illumination  or  shutting 
off  the  light.  Tliere  are  probably  two  chemical  substances  in  the 
retina,  one  of  which  reacts  to  light,  the  other  to  darkness.  For 
either  change  to  occur  markedly,  tlie  eye  must  be  previously  adapted, 
that  is,  t'  substance  must  undergo  a  phase  of  metabolism  under  con- 
ditions opposite  to  those  which  evoke  the  reaction.  Tlius,  the  favour- 
able condition  for  obtaining  a  good  effect  on  illumination  is  previous 
darkness,  and  the  favourable  condition  for  obtaining  an  effect  on 
cessation  of  the  light  is  previous  illumination.  W.  D.  H. 

Influence  of  Radium  on  the  Growth  of  Animal  Tissues. 
Geoiiges  Bohn  {Compt.  rend.,  1903,  136,  1012— 1013).— The  rays 
emitted  from  radium  lessen  the  growth  of  animal  tissues,  as  seen  in 
experiments  on  various  embryos.     In  epithelial  tissues,  the  nucleus  is 
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dislocated  and  pigment  is  produced.     Tho  rays  appear   to  act  on  the 
chromatin  of  tho  cells.  W.  D.  H. 

Action  of  Calcium  on  the  Heart.  O.  Langendouff  and 
Wekner  Hueck  {rjliiger's  Archiv,  1903,  96,  473— 485).— A  number 
of  experiments  described  on  the  hearts  of  both  warm-  and  cold-blooded 
animals  emphasise  the  importance  of  the  action  of  calcium  on  the 
heart,  and  suggest  its  therapeutic  use.  W.  D.  H. 

Action  of  Iodine  on  Lymphoid  Tissues.  INTarcel  Labb6  and 
Leon  Loutat-Jacob  {Compt.  read.  Soc.  Biol.,  11)03,  55,  551 — 552). — In 
the  guinea-pig,  rabbit,  and  dog,  iodine  produces  mono-nucleosis  and 
is  an  excitant  of  the  functions  of  lymphoid  tissue.  This  coincides 
with  its  value  in  therapeutics.  W.  D.  H. 

Hsemolysis  in  the  Spleen.  Diarmid  Noel  Paton  and  Alexander 
GooDALL  ( J".  Physiol.,  1903,29,  411 — 439). — Removal  of  the  spleen 
is  not  followed  by  any  increase  in  any  kind  of  blood  corpuscles.  The 
excess  of  red  corpuscles  added  to  the  blood  by  injecting  the  blood  of 
other  animals  disappears  at  the  same  rate  whether  the  spleen  is 
present  or  absent.  Injection  of  water  (a  solvent  of  haemoglobin)  leads 
to  exactly  the  same  hfemolysis  and  recovery  in  normal  and  spleenless 
animals.  Injection  of  agents  toxic  to  the  red  corpuscles  (such  as 
tolylenediamine  or  phenylhydrazine)  causes  a  great  destruction  of  red 
and  white  corpuscles,  but  the  anasmia,  which  resembles  pernicious 
ansemia  in  many  points,  passes  off  in  rabbits  and  dogs  in  about  three 
weeks ;  pigment  which  gives  the  reactions  of  "  free  iron  "  occurs  in 
the  spleen,  lymph  glands,  bone  marrow,  kidney,  liver,  and  suprarenal 
cortex,  in  the  order  named.  Regeneration  is  confined  to  the  marrow, 
and  the  blood  temporarily  reverts  to  a  foetal  type.  In  spleenless 
animals,  the  anisemia  is  rather  less  about  the  fourth  day  because  of 
the  less  rapid  removal  of  dead  red  corpuscles  from  the  circulation. 

The  anaemia  induced  by  feeding  rabbits  on  a  diet  poor  in  iron 
and  proteid  (rice)  is  more  marked  in  spleenless  than  in  normal  animals, 
the  spleen  apparently  acting  as  a  storehouse  for  iron  which  would 
otherwise  be  lost. 

There  is  no  evidence  that  the  spleen  has  any  active  hemolytic 
power.  It  is  rather  a  scavenger  of  the  blood,  removing  dead  red 
corpuscles,  breaking  down  the  haemoglobin,  and  retaining  the  iron  for 
use  in  the  regeneration  of  the  blood  corpuscles.  W.  D.  H, 

Effects  of  Constituents  of  Ringer's  Fluid  on  Skeletal 
Muscles.  R.  Row  (/.  rhysioL,  1903,  29,  440— 450).— Ringer's  fluid 
and  normal  salt  solution,  when  circulating  through  a  skeletal  muscle 
of  Nana  hexadactyla,  behave  exactly  as  they  do  on  the  heart,  sodium 
chloride  alone  causing  a  gradual  diminution  of  contractility  and 
oedema.  This  takes  only  a  few  minutes.  The  calcium  salt  is  respon- 
sible for  the  manifestation  of  contractions.  If  calcium  is  present, 
potassium  salts  produce  no  marked  alteration,  In  toxic  doses, 
potassium  and  calcium  salts  are  antagonistic,  W.  D,  H. 
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The  Normal  Presence  of  Lead  in  the  Organism.  G.  MEiLLtuE 
{Compt.  rend.  Soc.  Biol,  1903,  55,  517—518,  518— 520).— It  is  stated 
that  the  tissues,  especially  liver  and  spleen,  contain  traces  of  lead  in 
nearly  all  the  normal  subjects  examined.  jNo  doubt  the  impregnation 
is  due  to  preserves,  water,  &c.  It  is  remarkable  how  the  quantity  of 
lead  may  vary  in  many  people  without  producing  bad  ellects  ;  this  is 
attributed  to  idiosyncrasy  or  immunity,  natural  or  ac(|uired.  The 
second  paper  relates  to  the  distribution  of  lead  in  cases  of  plumbism. 
Most  is  found  in  bone,  teeth,  and  brain  ;  the  liver  and  grey  matter  of 
the  brain  come  next ;  then  the  kidneys  ;  most  of  the  other  organs 
contain  small  amounts.     Analytical  figures  are  given.  W.  D.  II. 

Arsenic  in  Hens'  Eggs.  Gabriel  Bertrand  (Compt.  rend., 
1903,  136,  10S3— 1085).— As  a  support  to  the  doctrine  that 
ax'senic  is  a  physiological  constituent  of  living  organisms,  it  is  shown 
to  occur  in  hens'  egg?.  A  single  egg  contains  about  one  two- 
hundredth  of  a  milligram  ;  most  of  this  is  in  the  yolk.      W.  D.  H. 

The  Mesenterial  Fat  of  Thalassochelys  Corticata  and 
Cyprinus  Carpio.  Ejiil  Zdarek  {{Zeit.  physiol.  Chem.,  1903,  37, 
460 — 463). — The  oil  from  Thalassoclielys  corticata  has  a  dark  yellow 
colour  and  a  disagreeable  odour.  It  does  not  dissolve  in  70  per  cent, 
alcohol,  and  at  the  ordinary  temperature  is  partly  solid  and  partly 
liquid.  The  oil  from  Cyprinus  carpio  is  very  similar,  but  has  a  less 
objectionable  odour.     The  following  data  are  given  : 

Thalassochelys.  Cyprinus. 

Sp.  gr.  at42-5° 0-9098      'o-9107 

Melting  point 23—27°     25-6° 

Solidifying  point 10°  8-8° 

Acid  number    0-57  0  18 

Saponification  number     209  202"3 

Mean  mol.  wt.  of  the  fatty  acids 268  277*7 

Reichert-Meissl  number 4*6  2  1 

Iodine  number 112  843 

Iodine  number  of  the  fatty  acids   119  84'2 

Solidifying  point  of  the  fatty  acids   28-2°  280° 

Melting  point  of  the  fatty  acids  30'2°  33-4° 

Acetyl  number    8"7  12-9 

Acetyl  number  for  the  acids  203  201*1 

J.  J.  S. 

Glycogen.  Eduard  Pfluger  (P/Ztt^er's  Archiv,  1903,  96,  1 — 398). 
— A  collation  of  facts  in  reference  to  glycogen,  presenting  mainly 
the  author's  work  on  the  subject.  W.  D.  II. 

Meat  Extracts.  I.  Friedrich  Kutscher  and  II.  Steudel  {Zeit. 
physiol.  Chem.,  1903,  38,  101). — The  main  question  investigated  is  the 
presence  of  succinic  acid  in  meat  extracts.  Some  authors  regard  this 
material  as  a  product  of  putrefaction  or  autolysis,  and  some  consider 
that  it  originates  from  phosphorcarnic  acid.      Whether  its  absence  is  a 
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guarantee  that  the  material  from  which  the  extract  was  prepared  is 
blameless  is  a  matter  of  doubt.  The  present  paper  does  little  more 
than  raise  these  questions,  but  a  further  communication  on  the  subject 
is  promised.  W.  D.  H. 

Constitution  of  Snake  Venom  and  Snake  Sera.  Simon  Flexner 
and  HiDEYo  NoGUCni  {J.  Pathol.,  1903,  8,  379— 410).— An  account  of 
numerous  experiments  on  snake-poison  and  snake  sera ;  the  Grotalus 
was  mainly  investigated,  and  the  research  follows  the  jlines  of  the 
usual  routine  on  questions  of  immunity.  W.  D.  H. 

Chemistry  of  Sputum.  Fr.  "Wanner  (Chem.  Centr.,  1903,  i, 
985 — 986;  from  JJeutsch.  Arch.  klin.  Med.,  75,  347 — 377). — Sputum 
never  contains  true  peptone  ;  primary  proteoses  wei-e  also  absent,  but 
deutero-proteose  is  present ;  proteid  decomposition  in  sputum  is 
thus  allied  to  what  occurs  on  tryptic  digestion.  Albumin  and  globulin 
are  present.  Mucein  was  estimated  by  the  amount  of  reducing 
substance  formed  after  boiling  with  10  per  cent,  hydrochloric  acid. 
After  autolysis  of  muco-purulent  sputum,  the  cells  are  dissolved. 
Nucleo-pvoteid  is  formed,  but  the  main  proteid  is  proteose  ;  true  peptone 
was  absent.     Amino-acids  are  also  formed.  W.  D.  H. 

Urobilin  in  Cows'  Milk.  A.  Desmouliere  and  E.  Gautrelet 
{Compt.  rend.  Soc.  Biol.,  1903,  55,  632 — 633). — In  continuation  of 
work  which  has  shown  urobilin  to  be  present  in  blood  and  serous  fluid, 
it  is  now  stated  that  the  yellow  pigment  of  cows'  milk  usually  described 
as  a  lipocbrome,  is  wholly  or  almost  entirely  urobilin.         W.  J).  H. 

Diminution  of  the  Lecithins  in  Milks  Subjected  to  Heating. 
Fred.  Bordas  and  Sig.  de  Eaczowski  {Ann.  Chim  anal.,  1903,  8, 
168 — 169,  Compare  Abstr,,  1902,  ii,  587). — Experiments  showing 
that  milk  may  lose  from  14  to  28  per  cent,  of  its  lecithin  when 
heated  over  the  naked  fire  at  temperatures  varying  from  60'^  to  95^. 
When  heated  in  an  autoclave  at  105 — 110°,  the  loss  may  amount  to 
30  per  cent.  The  loss  is  reduced  to  about  12  per  cent,  when  the  milk 
is  heated  for  30  minutes  at  95°  on  the  water-bath.  L.  de  K. 

Introduction  of  Foreign  Bodies  into  the  Gall-bladder.  E. 
Scott  Carmichael  {J.  Pathol.,  1903,  8,  453 — 457). — Foreign  bodies 
introduced  into  the  gall-bladder  of  dogs  and  rabbits  bring  about  the 
deposition  of  calculus-forming  substances.  The  substance  deposited 
is  mainly  calcium  carbonate  mixed  with  proteid,  leucocytes,  and 
desquamated  epithelial  cells.  No  cholesterol  was  found.  These 
changes  occur  whether  micro-organisms  are  present  or  not. 

W.  D.  H. 

Formation  of  Gall-stones.  Vaughan  Harley  and  J.  0. 
Wakelin  Barratt  {J.  Physiol,  1903,  29,  341— 351).— If  gall-stones 
are  placed  into  the  healthy  gall-bladder  of  a  dog,  they  disappear  in 
from  6  to  12  months ;  bacteria  are  absent.  If  cholecystitis  is 
present,  the  gall-stones  introduced  are  not  altered.  In  some  of  these 
cases,  micro-organisms  were  present,  in  others  absent.         W.  D.  H. 
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Diuresis.  VII.  Wilhelm  Filkiine  and  W.  Rusciihaupt.  VIII. 
WiLiiEL.M  FiLEiiNE  and  H.  BiiiEKFKLi)  (P/lu(/e)''s  Archiv,  1903,  95, 
409 — 438,  439 — 446.  Compare  this  vol.,  ii,  33).  —  Further  researches 
on  the  influence  of  saline  diuretics  on  the  flow  of  urine  which  tell 
against  the  theories  of  filtration  and  reabsorption  of  the  secretion. 
The  first  paper  treats  of  the  question  in  those  cases  where  there  is 
hindrance  to  the  flow  of  water.  The  second  treats  mainly  of  the 
ability  of  the  muscles  to  take  up  water  under  the  influence  of  various 
drugs.  W.  D.  H. 

Excretion  of  Glycuronic  Acid.  Paul  Mayer  (Chem.  Ceuir., 
1903,  i,  1151—1152;  from  Ikrlin  klin.  ]Voch.,  40,  292—297.  Com- 
pare Abstr,,  1902,  ii,  616). — Further  experiments  on  this  question  are 
given,  and  the  results  of  other  autliors,  especially  of  Dial,  are  criticised. 
The  author  does  not  consider  that  Bial's  methods  prove  the  existence  of 
glycuronic  acid  in  the  fajces.  W.  D.  H. 

Phloridzin  Glycosuria.  Frederick  W.  Pavy,  T.  Gregor  Brodie, 
and  llAYMOND  L.  Siau  (/.  Pliysiol.,  1903,  29,  467 — 491). — Injection  of 
{)hloridzin  into  one  renal  artery  produces  glycosuria  in  that  kidney 
prior  to,  and  to  a  greater  extent  than  from,  the  other.  Perfusion  of 
a  surviving  kidney  with  blood  containing  phloi'idzin  produces  diuresis 
and  glycosui'ia  ;  the  amount  of  sugar  in  the  urine  cannot  be  accounted 
for  by  that  which  disappears  from  the  blood.  Intravenous  injection  of 
phloridzin  after  ablation  of  all  the  abdominal  organs  except  the 
kidneys,  produces  glycosuria,  and  this  persists  after  the  blood-sugar  has 
fallen  to  its  lowest  level.  The  efiect  is  attributed  to  a  specific  action 
on  the  renal  cells  by  which  they  acquire  the  power  of  producing  sugar, 
probably  from  some  constituent  brought  to  them  by  the  blood ;  what 
this  constituent  is,  is  unknown.  The  action  may  be  compared  to  that 
by  which  lactose  is  set  free  by  the  cells  of  the  mammary  gland. 

W.  D.  H. 

Leucocytic  Changes  following  Splenectomy  combined 
•with  Intravenous  Injections  of  Sodium  Cinnamate.  11.  Batty 
Shaw  {J.  Pathol.,  1903,  8,  435 — 442). — The  experiments  recorded, 
which  were  made  on  cats,  confirm  the  view  that  the  more  complex 
leucocytes  are  derived  from  the  simpler  ones.  Removal  of  the  spleen 
combined  with  injections  of  sodium  cinnamate  intensifies  the  final 
conversion  of  intermediate  cells  into  poly-morpho-nuclear  cells,  but 
injection  alone  will  produce  the  same  result.  W.  D.  H. 

Proteid  Precipitable  by  Acetic  Acid  in  Pathological  Urines. 
Matsu.moto  [Chem.  C'eidr.,  1903,  i,  986;  from  JJeutsch.  Arch.  klin. 
Med.,  75,  398 — 411). — The  greater  part  of  the  proteid  precipitable  by 
acetic  acid  from  certain  cases  of  pathological  urine  consists  of  fibrino- 
globulin  and  euglobulin,  and  occasionally  nucleoproteid  in  small 
amounts.  Similar  results  were  obtained  with  the  pleural  and  peri- 
toneal fluids.  W.  D.  H. 

Action  of  Arsenic  on  the  Bone  Marrow  of  Man  and  Animals. 
PvALi'ii  Stockman  and  Francis  J.  Ciiakieris  (.7.  J'nthol.,  1903,  8, 
443 — 447).- — In  small  repeated  doses,  arsenic  causes  an  in(  reat-o  iu  the 
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leucoblastic  cells  of  the  red  marrow,  little  or  no  change  in  the 
erythroblastic  cells,  marked  hyporajmia,  and  atrophy  of  fat-cells.  No 
increase  in  the  i^ed  corpuscles  or  haemoglobin  of  the  blood  occurs.  In 
larger  doses  which  cause  emaciation,  the  marrow  undergoes  hyaline 
degeneration,  and  the  red  corpuscles  and  hajmoglobin  of  the  blood  are 
diminished.  Other  poisons,  however,  produce  similar  effects.  The 
beneficial  action  of  arsenic  in  certain  forms  of  intense  anjemia  is  not 
due  to  any  direct  action  on  blood  formation  ;  the  drug  pi'obably  acts 
on  the  parasites  to  which  such  conditions  are  due.  W.  D.  H. 

Physiological  Action  of  Caesium  Chloride.  G.  A.  Hanford 
{Amer.  J.  Physiol.,  1903,  9,  214 — 237). — Caesium  chloride  destroys  the 
irritability  of  both  muscle  and  herve  and  in  frogs  produces  paralysis. 
In  mammals,  death  is  caused  by  cardiac  failure,  and  in  addition  to 
paralysis  marked  gastro-intestinal  troubles  occur.  Its  elimination  by 
urine  and  fa3ces  is  rapid.  No  noteworthy  effects  on  metabolism  were 
observed.     It  produces  no  effect  on  cilia  or  red  blood  corpuscles. 

W.  D.  H. 

Physiological  Action  of  Somnoform  and  Ethyl  Bromide. 
Sydney  W.  Cole  (7Voc.  Physiol.  aSoc,  1903,  xxv — xxvi;  J.  Physiol., 
29). — Somnoform  is  a  mixture  of  ethyl  chloride  65  parts,  methyl 
chloride  30  parts,  and  ethyl  bromide  5  parts.  It  has  been  introduced 
as  an  anaesthetic  for  minor  operations.  Its  actions  tested  on  animals 
differ  from  those  of  ethyl  bromide  in  degree  only.  It  increases  the 
rate  and  tone  of  the  diaphragm  ;  in  toxic  doses,  it  causes  death  by  tonic 
stoppage  of  this  muscle,  while  the  heart  still  beats  strongly.  This 
occurs  after  section  of  the  vagi  and  is  therefore  an  effect  on  the 
respiratory  centre.  Small  doses  cause  a  small  rise  of  arterial  pressure 
due  to  cardiac  acceleration.  With  large  doses,  especially  if  the 
vagi  are  cut,  the  arterial  pressure  gradually  falls  and  the  heart  is 
slowed.  During  the  anaesthesia,  vagus  stimulation  fails  to  affect  the 
heart.  This  is  due  to  the  action  of  the  anaesthetic  on  the  ganglion 
cells  in  the  heart  or  the  preganglionic  terminations  around  them. 
Muscular  relaxation  is  seldom  complete  except  with  dangerous  doses. 

W.  D.  H. 

Physiological  Action  of  Phenanthrene  Derivatives.  P. 
Bergell  and  Robert  Pschorr  [Zeit.  j)hysiol.  Chem.,  1903,38, 16 — 38). 
— Phenanthrene  is  completely  innocuous  to  the  animal  organism,  and 
in  rabbits  is  excreted  as  a  compound  with  glycuronic  acid.  2-,  3-, 
and  9-Hydroxyphenanthrenes  produce  tetanic  convulsions ;  this  is 
not  affected  by  the  position  of  the  hydroxyl  group.  Phenanthrene- 
9-carboxylic  acid  and  phenanthrene-3-sulphonic  acid  produce  the  same 
effect ;  the  introduction  of  a  methoxyl  group  (4-methoxyphenantlirene- 
9-carboxylic  acid)  influences  this  very  little,  but  further  introductions 
of  alkyl  and  acyl  groups  (for  example,  3-acetoxy-4 : 8-dimethoxy- 
phenanthrcne-9-cai-boxylic  aciil)  lessen  the  toxicity.  No  narcotic 
action  was  observed.  Whether  the  convulsive  effects  of  morphine 
are  due  to  the  phenanthrene  groups  is  still  uncertain.  Phenanthra- 
quinone-3-sulphonic  acid  produces  no  tetanic  effects,  but  both  in  vivo 
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and  in  vitro  causes  the  formation  of  methajmoglobin ;    this  is  attri- 
butable to  the  quinone  group.  W.  D.  H. 

Antitoxic  Effects  of  Urea  and  Sugars.  Edmond  Lksni;  and 
CiiAULEs  KiciiKT,  jun.  {Coinpt.  rend.  >Soc.  JJioL,  1903,  55,  590 — 5D2). 
— It  is  held  tliat  the  toxicity  of  a  poison  can  be  raised  or  lowered  by 
increasing  or  diminisliing  the  proportion  of  non-toxic  soluble  sub- 
stances. Thus  intravenous  injection  of  sodium  cliloride  in  the  dog 
increases  the  amount  of  potassium  iodide,  ammonium  salts,  and  cocaine 
required  to  cause  death.  It  is  now  sliown  that  other  diffusible  and 
inoffensive  substances  (urea  and  sugars)  have  the  same  effect,  although 
to  a  less  marked  decree,  W.  D.  H. 
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The  Decomposition  of  Cellulose  by  Aerobic  Micro-organ- 
isms. G.  VAN  Itersox,  jun.  [Froc.  K.  Akad.  Wetensch.  Amsterdxiin, 
1903,  5,  685 — 703). — The  decomposition  of  cellulose  by  denitrifying 
bacteria  has  been  studied.  The  experiments  were  carried  out  witli 
Swedish  filter  paper.  The  cellulose  is  broken  down  by  the  action  of 
denitrifying,  non-spore  forming,  aiirobic  bacteria,  px-ovided  that 
there  is  a  limited  supply  of  air.  If  niti-ates  be  present  in  the  nutri- 
tive medium,  only  nitrogen  and  carbon  dioxide  are  evolved  during  the 
decomposition.  Cellulose  seem;;  to  exert  no  retarding  influence  on 
the  nitrification  of  ammonium  salts  provided  that  there  is  a  suiHcient 
aeration.  In  the  self-purification  of  waters  and  of  the  soil,  and  in 
the  biological  treatment  of  sewage,  the  combined  actions  of  nitrifica- 
tion and  denitrification  play  an  important  part  in  causing  the  disap- 
pearance of  the  cellulose. 

Amongst  the  aerobic,  non-spore  forming  bacteria  which  attack 
cellulose,  the  brown  pigment  bacterium,  Bacillus  ferrugineus,  is  pre- 
dominant. 

In  nutrient  media  in  which  cellulose  is  being  destroyed  by  aerobic 
bacteria  after  inocculation  with  ditch  mud  or  garden  soil,  rich  spirilla} 
cultures  are  obtained,  and  probably  the  distribution  of  spirilla}  in 
nature  is  governed  by  cellulose.  A  chief  cause  of  the  brown  colour  of 
humus  is  a  pigment  formed  from  cellulose  by  bacteria  or  moulds. 
Most  moulds  attack  cellulose,  and  the  action  is  due  to  a  specific  enzyme 
for  which  the  author  suggests  the  name  cellulase.  The  acrobio 
destruction  of  cellulose  accounts  for  the  fact  that  wood  or  rope  partly 
immersed  in  water  become  weak  at  the  place  of  contact  of  water  and 
air.  J.  McO. 

A  Mould  Converting  Quinic  Acid  into  Protocatechuic  Acid- 
OsKAH  Kmmkrmnc;  :uid  Kmil  AiiDKiinALUKN  {Ceulr.  Jkikt.  I'ar,,  1903, 
10,  337 — 339). — The  conversion  by  moulds,  of  (piinic  acid  into  prolo- 
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catechuic  acid,  previously  observed  by  Low  (Abstr.,  1881,  602),  is 
found  to  be  caused,  to  the  extent  of  12  per  cent.,  by  a  mould,  Micro- 
coccus chinicus,  isolated  from  putrid  meat  extract.  Tlie  change  does 
not  occur  to  any  considerable  extent  in  the  absence  of  air. 

Ten  per  cent,  solutions  of  sodium  citrate  are  partially  converted  by 
putrid  meat  extract  into  acetic  and  succinic  acids,  this  being  due,  how- 
ever, not  to  M.  chinicus,  but  to  other  moulds  which  are  still  under 
examination.  G.  D.  L. 

Composition  of  the  Tubercle  Bacilli  derived  from  various 
Animals.  E.  A.  de  Schweinitz  and  M.  Dorset  {J.  Amer.  Gheni.  Sac, 
1903,  £5,  354 — 358). — The  following  amounts  of  ether,  alcohol,  and 
chloroform  extracts  were  found  in  (1)  bovine,  (2)  swine,  (3)  horse, 
(4)  avian,  (5  and  6)  attenuated  and  virulent  human  tubercle  bacilli 
after  washing  out  any  adherent  culture-media  and  most  of  the  con- 
stituents soluble  in  water  : 

1.  2.  3.  4.  5.  6. 

Ether  extract    17-70     12-56     23-38     17-36     2872     20-31 

Alcohol  extract 8*13       7'83       8-18     1327       7-36       7'22 

Chloroform  extract  ...     0-49       0-20       0-20       002       1-33       0-48 

The  acid  values  of  the  ether  and  alcohol  extracts,  the  total  ash,  and 
the  phosphoric  acid  were  also  determined. 

It  is  suggested  that  the  virulent  human,  bovine,  horse,  and  swine 
tubercle  bacilli,  which  contain  less  harmless  matter  than  the  attenuated 
human  tubercle  bacilli,  produce  greater  amounts  of  poisonous  proteids. 

It  was  previously  shown  (Centr.  Baht.  Par.,  1897,  22,  i,  209)  that 
cultivations  of  human  tubercle  bacilli  contain  a  very  virulent  acid-like 
necrotic  substance.  This,  being  readily  soluble  in  water,  would  not  be 
included  in  the  above  extracts.  N.  H.  J.  M. 

Fat  of  Tubercle  Bacilli.  Karl  J.  Kresling  {Chem.  Centr.,  1903, 
i,  1153;  from  Arch.  Sac.  biol.  St.  Fetersb.,  9,  359— 376).— The  dry 
substance  obtained  from  tubercle  bacilli  in  the  preparation  of 
tuberculin  contained  394  per  cent,  of  water,  8-57  of  nitrogen,  3895  of 
fat,  and  0-97  of  other  organic  substances  not  containing  nitrogen. 
The  percentage  of  nitrogen  corresponds  with  53-59  of  proteid  sub- 
stances, if  the  nitrogen  contained  in  the  lecithins  and  other  compounds 
which  are  soluble  in  chloroform,  benzene,  ether,  and  alcohol  is 
neglected.  The  fatty  substances  extracted  by  chloroform  melt  at  46°, 
have  an  acid  number  23-08,  Reichert-Meissl  number  2*01,  Hehner 
number  7423,  saponification  number  60-70,  ester  number  37-62,  and 
Hiibl  iodine  number  9-92.  They  contain  14-38  per  cent,  of  free  fatty 
acids,  77-25  of  neutral  fats  or  esters,  39-10  of  alcohols  extracted  from 
the  esters  and  melting  at  43-5—44°,  0-16  of  lecithin,  and  7-3  of 
substances  soluble  in  water;  25-76  per  cent,  of  substances  soluble  in 
water  are  extracted  after  the  complete  hydrolysis  of  the  fats. 

E.  W.  W. 

Biology  of  Yeast.  Reginald  0.  Herzog  {Zeit.  physiol.  Chem., 
1903,  37,  396 — 399). — Different  substances  have  been  introduced  into 
yeast  which  has  been  allowed   to  undergo  spontaneous  fermentation. 
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Usually  10  grams  of  the  substance  were  left  for  2 — 3  weeks  in  contact 
with  2  litres  of  well-washed  yeast  at  a  temperature  of  38"^,  toluene 
being  added  if  necessary. 

It  has  been  found  that  salicyl  alcohol  is  oxidised  to  the  correspond- 
ing acid;  thymol  is  oxidised  to  an  acid  melting  at  187°,  and  cymene 
yields  crystals  of  a  compound  containing  nitrogen. 

The  numbers  obtained  by  Hansen  for  the  time  required  for  spore 
development  of  different  species  of  Saccharomyces  at  different  tempera- 
tures have  been  employed  for  the  calculation  of  the  velocity  of  spore 
formation  and  velocity-temperature  curves  have  been  constructed 
using  these  values.  The  curves  are  of  the  usual  form,  and  each  sliows 
a  maximum  (compare  Tammann,  Abstr.,  1892,  899).  J.  J.  S. 

Assimilation  of  Carbon  Dioxide  in  Green  Plants.  Thomas 
BoKOKNY  {Chem.  Zeit.,  1903,  27,  525—527.  Compare  Abstr.,  1902, 
ii,  345). — Experiments  with  Petroselinum  sativum  showed  that  assimi- 
lation is  checked  in  solutions  containing  1  part  of  formaldehyde  in 
20,000,  and  even  by  1  in  50,000.  It  is  therefore  impossible  for 
appreciable  amounts  of  formaldehyde  to  accumulate  in  plants.  There 
is  nothing  improbable  in  the  assumption  that  formaldehyde  is  im- 
mediately converted  into  carbohydrate.  As  regards  the  assumed 
reduction  of  carbon  monoxide,  however,  it  is  pointed  out  that  pi'oduc- 
tion  of  hydrogen  has  hitherto  only  been  observed  in  fermentation 
processes.  The  conclusion  is  drawn  that  hydrogen  carbonate  is 
directly  reduced  to  formaldehyde  by  the  chlorophyll-apparatus  in 
presence  of  an  adequate  amount  of  light.  N.  H.  J.  ]\t. 

R61e  of  Calcium  Oxalate  in  Plant  Nutrition.  Amar  {Compt. 
rend.,  1903,  136,  901 — 902). — Several  caryophyllous  plants,  with  live 
or  six  pairs  of  leaves,  were  removed  from  the  soil  and  transferred  to 
nutritive  solutions  free  from  calcium.  On  examining  the  leaves  55 
days  afterwards,  it  was  found  that  the  recently  developed  upper  leaves 
did  not  contain  calcium  oxalate,  whilst  the  lower  leaves  were  normal  in 
this  respect.  The  same  applies  to  the  stems.  Similar  plants  germi- 
nated and  grown  in  the  same  nutritive  solution  were  quite  free  from 
calcium  oxalate.  N.  H.  J.  M. 

Influence  of  Formaldehyde  on  the  Vegetation  of  White 
Mustard.  Raoul  Bouilhac  and  Ercolr  Giustiniani  {Compt.  rend., 
1903,  138,  1155 — 1157). — White  mustard  was  successfully  grown 
in  mineral  solutions  containing  formaldehyde  when  the  amount  of 
light  was  insulHcient  for  normal  chlorophyllous  assimilation.  Wlien, 
however,  the  amount  of  light  was  further  diminished,  the  plants  died. 
A  certain  quantity  of  light  .seems  to  be  necessary  for  1  he  assimilation  of 
formaldehyde.  N.  H.  J.  M. 

Influence  of  the  Nature  of  External  Media  on  Vegetable 
Acidity.  Kugkn'e  CiiAKAiioT  and  Alk.vandre  JIkukrt  {Coi/i/d.  rend., 
1903,  136,  1009 — 1011).  —  When  peppermint  plants  were  manured  with 
mineral  salts,  there  was  in  every  case  an  increase  of  volatile  acids  in 
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the  fresh  leaves.  The  amounts  of  volatile  acids  in  the  dry  leaves 
were  moie  irregular ;  it  was  found  that  chlorides  and  sulphates 
slightly  increase  and  that  nitrates  seem  to  decrease  the  volatile  acids 
in  the  fresh  leaves.  With  disodium  hydrogen  phosphate,  there  was  a 
marked  increase  in  the  volatile  acids. 

The  same  groups  of  salts  which  cause  the  greatest  diminution  in 
the  amount  of  water  in  plants  (this  vol.,  ii,  233)  give  rise  to  the 
highest  ratio  between  the  volatile  acids  present  as  esters  and  the 
total  volatile  acids. 

As  regards  the  alkalinity  of  the  ash,  it  was  found  that,  at  the 
beginning  of  the  vegetative  period,  the  ash  of  the  growth  above 
ground  was  more  alkaline  than  that  of  the  roots.  As  the  plants 
develop,  alkalinity  decreases  in  the  above-ground  portions  and  increases 
in  the  roots,  so  that  finally  the  ash  of  the  roots  is  more  alkaline  than 
that  of  the  above-ground  portions  of  the  plant. 

The  general  effect  of  mineral  salts  is  to  increase  the  amount  of 
combined  acids  in  the  parts  of  the  plants  above  ground ;  the 
differences  are  not  very  appreciable  in  the  roots.  N.  H.  J.  M. 

Some  Proteolytic  Ferments  Associated  with  Rennet  in 
Plants.  Maurice  Javillier  {Compt.  rend.,  1903,  136,  1013 — 1015. 
Compare  Abstr.,  1902,  ii,  625). — The  sap  of  Lolium  and  other  plants 
was  found  to  contain  casease  and  gelatinase,  two  allied  diastases  which 
may  be  identical.  Lolium  also  contains  a  diastase  which,  like  Cohn- 
heim's  erepsin,  acts  on  peptone.  Lucerne  contains  neither  casease 
nor  erepsin. 

Casease  and  erepsin  seem  to  be  frequently  associated,  and  it  is  sug- 
gested that  they  are  possibly  identical.  N.  H.  J.  M. 

Synthesis  of  Proteids  by  Plants.  Emile  Laurent  and  Em. 
Marchal  {Bull.  Acad.  roy.  Behj.,  1903,  55 — 114). — Nitrogen  in  the 
form  of  ammonia  is  assimilated  both  by  normal  and  by  etiolated 
cblorophyllous  plants,  assimilation  being  more  active  in  normal  plants. 
Assimilation  of  nitrogen  in  the  form  of  niti*ates  by  green  plants  is, 
with  some  exceptions,  far  more  intense  in  presence  of  light  than  in 
darkness.  When  nitrogen  (elementary  nitrogen  and  nitrogen  as 
ammonia  or  as  nitrates)  is  assimilated  in  absence  of  light,  the  neces- 
sary energy  is  supplied  by  the  consumption  of  carbohydrates. 

Whilst  lower  nonchlorophyllous  plants  are  able  to  produce 
proteids  in  absence  of  light,  the  synthesis  in  higher  chlorophyllous 
plants  can  only  take  place  in  presence  of  light.  N.  H.  J.  M. 

Effect  of  Deficiency  of  Nitrogen,  Phosphoric  Acid,  and 
Potassium  on  Plants.  H.  Wilfarth  and  G.  Wimmer  [J.  Landw., 
19U3,  51,  129—138.  Compare  Abstr.,  1902,  ii,  221).— When 
nitrogen  or  phosphoric  acid  is  deficient,  growth  is  more  or  less 
restricted,  but  the  composition  of  the  dry  matter  is  only  affected 
when  the  deficiency  is  very  gi*eat.  With  insufficient  amounts  of  phos- 
phoric acid,  the   leaves  acquire   a  dark  green  or  bluish-green  colour 
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according  to  the  amount  of  nitrogen  present,  or,  in  extreme  cases,  the 
leaves  blacken,  first  at  the  edges. 

Very  small  amounts  of  potassium  enable  plants  to  grow  and  to 
maintain  their  normal  appearance  for  weeks  or  months.  When, 
however,  the  potassium  is  used  up,  assimilation  of  carbon  dioxide 
ceases. 

Sugar-beet  grown  without  sufficient  potassium  readily  decays,  and 
the  sugar  is  frequently  converted,  partially  or  entirely,  into  invert 
sugar.  As  in  the  case  of  sugar-beet,  the  proportion  of  leaves  in 
potatoes  is  considerably  increased  when  potassium  is  deticieut  ;  the 
yield  and  size  of  the  tubers  and  the  percentage  of  starch  are  reduced. 

The  effect  of  want  of  potassium  on  the  appearance  of  the  leaves  of 
plants  is  frequently  very  difficult  to  distinguish  fi-om  that  of  fungi 
and  insects,  and  there  is  no  doubt  that  the  abnormal  appearance  of 
leaves  is  often  attributed  to  the  wrong  cause.  ^        N.  H.  J.  M. 


Localisation  of  JEsculin  and  Tannin  in  Horse  Chesnut. 
A.  GoHis  {Coinpt.  rend.,  1903,  136,  002 — 904). — yEsculin  is  produced 
independently  of  sunlight,  and  is  always  accompanied  by  tannin. 
The  substances  are  not  utilised  in  the  development  of  new  organs. 

N.  H.  J.  M. 


Digestibility  of  Pentosans.  Stephan  Weiskr  {Landw.  Versnchs- 
Slat.,  1903,58,  238 — 240). — The  results  of  experiments  with  bullocks, 
pigs,  sheep,  and  horses  showed  that  the  greater  part  of  the  pen- 
tosans (determined  by  the  phloroglucinol  method  both  in  food  and  in 
fjEces)  was  digested. 

Further  experiments  showed  that  the  digestibility  of  pentosans 
corresponds  with  that  of  the  cellulose.  The  more  crude  fibre  was 
digested,  the  greater  was  the  digestibility  coefficient  of  the  pentosans. 

N.  H.  J.  M. 


Molasses  Food.  Max  Gonnermann  {Milch.  Zeit.,  1903,  32, 
324 — 326.  Compare  Abstr.,  1901,  ii,  71). — Peat  molasses  remains  for 
a  long  time  unaltered,  especially  after  addition  of  a  little  milk  of 
lime.  It  should  be  mixed  with  an  equal  amount  of  oil-seed  meal  as 
required.  IST.  H.  J.  M. 

Drying  Sugar  beet  Leaves.  Franz  Leitmann  and  Creydt  {Bied. 
Ceatr.,  1903,  32,  398 — 403;  from  Jlaimov.  Land.-ii.  Forslwiss. 
Zeit.,  55,  21,  22,  23). — A  readily  digestible  food  is  obtained  by  dryijig 
sugar-beet  leaves,  provided  that  care  is  taken  to  avoid  too  high  a 
temperature.  It  is  unnecessary  to  get  rid  of  the  oxalic  acid  as  it  is 
destroyed  by  ferments  in  the  stomachs  of  ruminants.  The  results  of 
experiments  with  sheep  showed  that  3  parts  of  the  dried  leaves 
are  equivalent  to  2  of  rye  bran.  Further  experiments,  in  wliicli  two 
lots  of  bullocks  were  fattened  with  mixed  foods  containing  i-espoctively 
10  lbs.  of  dried  sugar-beet  leaves  and  6  lbs.  of  wheat  husks,  showed 
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that  in  a  period  of  4  mouths  the  bullocks  fed  with  beet  leaves  gained 
0*1  lb.  per  day  more  than  those  which  had  wheat  husks. 

The  average  composition  of  the  dried  leaves  was  as  follows  : 


Carbo- 

Crude 

Pure 

ProteiJs. 

Fat. 

hydrates. 

fibre. 

ash. 

Sand. 

Water. 

9-66 

1-16 

40-34 

8-70 

8-80 

18-65 

12-69. 

The  carbohydrates  include  15 — 16  per  cent,  of   sugar. 
The  drying  process  employed  is  similar  to  that  used  for  the  roots 
and  must  be  continuous. 

It  is  preferable  to  feed  the  fresh  roots  when  this  is  possible. 

N.  H.  J.  M. 

Proteids  and  some  other  Nitrogen  Compounds  in  Plants. 
N.  Nedokutsciiaj^eff  {Landiv.  Versuchs-Stat.,  1903,  58,  275—280. 
Compare  Abstr.,  1902,  ii,  281). — The  following  amounts  of  nitrogen 
were  found  in  wheat  grain  at  five  different  periods : 

Nitrogen  as  proteids.                     Non-proteid  nitrogen. 
Total , ■ , ^ X 


N.  Insoluble.  Coagulable.  A Ibunioses.     1.  2.             3.             4. 

June  18th     3-493       1-944           0-098           0-431         0-480  0-053  0-381  0-164 

,,     25th     2-456       1-822           0-081           0-212         0-206  0-045  0-108  0-127 

July     2nd     2-293       I'SSB           0-073           0-109         0-108  0-OlS         —  0-115 

,,       9th     2-357       1-941           0-114           0-053            —  0-009         —           — 

,,     21st      2-401       2-019           0-143           0-138         0-070  0-006         —  0-031 

The  numbers  given  under  non-proteid  nitrogen  refer  to  (1)  the 
phosphotungstic  acid  precipitates,  (2)  xanthine  bases,  (3)  nitrogen 
separated  by  boiling  with  acid,  and  (4)  undetermined. 

Wheat  grain  contains  soluble  proteids  which  are  only  completely 
coagulated  when  heated  under  a  pressure  of  H  atmospheres.  The 
albumoses  were  separated  by  means  of  zinc  sulphate.  The  results 
obtained  by  this  method  (Laszczynski,  Zeit.  ges.  Brauwes.,  1889,  22) 
are  somewhat  higher  than  those  obtained  by  Stutzer's  method,  as 
albumoses  are  not  completely  sepai-ated  by  cupric  hydroxide. 

N.  H.  J.  M. 

Nitrogenous  Compounds  in  Arable  Soil.  Gustave  Anbre 
{ComjJt.  rend.,  1903,  136,  820—822.  Compare  this  vol.,  ii,  235).— 
The  amount  of  ammonia  found  in  April  in  surface  soil  and  in  samples 
from  depths  of  35  and  65  cm.  greatly  increased,  in  relation  to  the 
total  nitrogen,  with  the  depth,  the  percentage  of  ammonia  in 
total  nitrogen  being  0-51,  1-08,  and  5-15  respectively.  By  the 
following  October,  the  percentages  were  similar  in  the  three  samples 
(0-49-0-44,  0-31—0-28,  and  0-33—0-72  on  October  25—27). 

The  losses  of  ammonia  in  drainage  are  very  slight,  and  seem  to  be 
greatest  in  the  spring.  N.  H.  J.  M. 

Atmospheric  Precipitations.  B.  Welbel  {Bied.  Centr.,  1903, 
32,  291 — 293;  from  Travaux  Stat,  expcr.  (ujron.  Ploty.,  1900,  44, 
and  1901,  42).— The  rainfall  of  1900  and  190l'amounted  to  421-6  and 
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549-8  juui.  respectively.  The  rain-water  contained  :  ammonia,  109 1 
and  1  068  ;  nitrous  acid,  0-058  and  0021  ;  and  nitric  acid,  0023  and 
0  280  per  million.  Nitrous  acid  was  absent  in  tlie  rain  of  June,  July, 
August,  and  September,  and  the  amount  was  very  small  in  Api'il,  May, 
and  October,  but  greater  in  December  to  March.  The  smallest  amount 
of  ammonia  was  found  in  snow,  the  greatest  in  dew. 

The  total  nitrogen  per  annum  was  39  kilograms  per  hectare  in 
1900,  and  5  2  kilograms  in  1902.  N.  H.  J.  M. 

Lyaimeter  Water.  B.  Welbel  {Bied.  Centr.,  1903,  32,  293—296  ; 
from  Travaux  Stat,  exper.  agron.  Ploty.,  1900,  49). — The  lysimeters 
had  each  an  area  of  500  cm.  square,  and  were  respectively  (two  of 
each)  30,  45,  and  100  cm.  deep.  One  of  each  depth  was  covered 
with  turf  in  June  and  July,  and  in  the  spring  of  the  next  year  oats 
were  sown  in  the  same  lysimeters. 

The  most  prominent  constituents  of  the  drainage  were  or;:ranic 
compounds,  calcium  compounds,  and  nitrates;  potassium  and  phosphoric 
acid  were  less  abundant,  and  sulphuric  acid  was  only  found  in  traces. 

The  following  amounts  of  nitric  acid  (grams  per  square  metre)  were 
found  in  the  drainage  of  the  two  lysimeters  (30  cm.  and  45  cm.  deep) 
without  vegetation  (1  and  2)  and  the  two  with  vegetation  {\a  and  2rt)  : 


Nitric  acid  (grams) 


1. 
..  10-70 

2. 

19-07 

\a. 
7-04 

2a. 

3-93 

N. 

H 

J.  M 

Analytical   Chemistry. 


Titanium  Trichloride  in  Volumetric  Analysis.  Edmund 
Knecht  and  Eva  Hibbekt  {Ber.,  1903,  36,  1549 — 1555.  Compare  this 
vol.,  ii,  217).— A  standard  solution  of  titanium  trichloride  is  prepared 
by  diluting  the  commercial  solution  with  twenty  times  its  volume  of 
water  and  titrating  against  a  solution  of  a  ferric  salt  of  known 
strength,  for  example,  one  prepared  by  oxidising  a  weighed  quantity 
of  ferrous  ammonium  sulphate  ;  before  dilution,  it  is  advisable  to  boil 
the  commercial  salt  with  an  equal  volume  of  concentrated  hydrochloric 
acid  so  as  to  expel  traces  of  hydrogen  sulphide.  The  solution  is 
fctored  under  a  constant  pressure  of  hydrogen  in  a  1 — 2  litre  bottle 
connected  by  a  tubulus  with  a  refilling  burette,  and  does  not  then  alter 
in  strength.  It  can  be  used  for  determining  the  strength  of  a  ferric 
solution  by  adding  it  to  the  latter  until  a  drop  taken  out  gives  no  red 
coloration  with  a  solution  of  a  thiocyanate.  To  estimate  both  ferrous 
and  ferric  .salts  in  a  solution,  the  ferrous  iron  is  oxidised  with 
potassium  permanganate  and  then  the  total  ferric  salt  reduced  with 
the  titanium  chloride. 

The  solution   reduces  azo-compounds  quantitatively,  and   therefore 
VOL.  Lxxxiv.  ii.  35 
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can  be  used  for  their  analysis  ;  azo-compounds  which  are  insoluble  in 
water  are  first  sulphonated  with  fuming  sulphuric  acid  and  then 
titrated.  Nitrocompounds  also,  for  example,  nitrobenzene,  ^-nitro- 
aniline,  and  picric  acid,  are  reduced  quantitatively  to  the  correspond- 
ing bases.  Examples  are  given  showing  the  degree  of  accuracy  of  the 
method.  W.  A.  D. 


New  Process  for  Estimating  Halogens  in  Organic  Com- 
pounds. Henri  B.\ubigny  and  G.  Chavanne  (Compt.  rend.,  1903, 
136,  1197  — 1199). — By  the  ordinary  processes,  the  halogens  in  organic 
substances  cannot  be  separated,  but  when  a  compound  containing 
halogens  is  oxidised  with  a  chromic  acid  mixture,  the  chlorine  and 
bromine  are  expelled  and  the  iodine  is  oxidised  to  iodate.  The  mixture 
is  prepai-ed  by  adding  1  to  1'5  grams  of  silver  nitrate  to  about  40  c.c. 
of  sulphuric  acid  (sp.  gr.  1"84)  and  warming  until  the  salt  is 
dissolved.  Four  to  eight  grams  of  potassium  dichromate  are  then 
added  and  the  mixture  warmed  until  complete  dissolution  takes 
place.  This  mixture  is  slowly  poured  on  to  the  weighed  substance 
with  constant  agitation,  and  the  temperature  is  gradually  raised  to 
150 — 170°.  To  the  cooled  mixture,  140  to  150  c.c.  of  water  are 
added,  and  the  iodate  is  reduced  by  means  of  sulphurous  acid.  Crystals 
of  silver  chromate  mixed  with  silver  iodate  are  sometimes  deposited 
along  with  the  silver  iodide ;  when  this  happens,  they  are  dissolved  in 
a  solution  of  ammonium  nitrate,  and  the  iodate  reduced  as  before. 
The  silver  iodide  is  frequently  contaminated  with  silver  sulphate, 
from  which  it  can  be  freed  by  digesting  with  warm,  dilute  nitric  acid. 
Results  are  given  which  show  the  accuracy  of  the  method.  The 
oxidation  only  requires  about  fifteen  minutes.  J.  McC. 


Separation  of  Bromine  and  the  Thiocyanate  Radicle. 
Friedrich  W,  KtJSTER  and  Alfred  Thiel  {Zeit.  anorg.  Chem.,  1903, 
35,  41 — 44). — The  authors  have  already  shown  (this  vol.,  ii,  136)  how 
a  bromide  and  thiocyanate  may  be  estimated  together  by  converting 
into  the  silver  salts  and  heating  in  a  current  of  chlorine.  This  pro- 
cess, like  that  suggested  by  Rupp  and  modified  by  Thiel  (Abstr.,  1902, 
ii,  706),  is  slow,  and  a  quicker  method  is  now  described. 

A  bromide  can  be  quantitatively  estimated  by  distilling  with  a 
chromic  acid  mixture  into  potassium  iodide  solution  and  determining 
the  amount  of  iodine  liberated.  A  thiocyanate  similarly  treated 
causes  no  separation  of  iodine,  but  if  a  bromide  and  a  thiocyanate 
together  be  so  treated  too  much  iodine  is  liberated.  This  is  attributed 
to  the  formation  of  cyanogen  bromide,  which  exerts  an  oxidising 
action  on  the  potassium  iodide.  In  order  to  avoid  this,  the  mixture 
is  distilled  with  chromic  acid  and  the  distillate  collected  in  dilute 
potassium  hydroxide  solution.  To  this  solution  is  then  added 
potassium  permanganate  solution  and  sulphuric  acid,  and  it  is  dis- 
tilled into  potassium  iodide  solution  until  all  the  bromine  is  expelled. 
The  method  gives  good  results.  J.  McC. 
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Source  of  Error  when  Testing  for  Iodine  in  Urines.  Makcel 
GuERBET  {J.  Pharm.  C'him.,  1903,  [vi],  17,  313— 314).— The  usual 
process  is  to  ignite  the  dry  residue  from  the  urine  in  the  presence  of 
potassium  hydroxide,  and  afterwards  test  the  solution  of  the  ash  for 
iodine  in  the  usual  manner. 

The  author  has  noticed  that  traces  of  potassium  cyanide  are 
formed  during  the  ignition,  and  these  interfere  with,  or  altogether 
prevent,  the  reactions  for  iodine.  The  cyanide  should  therefore  be 
expelled  by  boiling  the  solution  with  a  slight  excess  of  sulphuric  acid ; 
the  test  for  iodine  will  then  be  successful.  L.  de  K. 

The  Citrate  Method  for  the  Estimation  of  Phosphoric  Acid 
in  Basic  Slags.  Nohbeut  von  Lokenz  (Chem.  Zeit.,  1903,  27, 
i95 — 196).  —  An  adver.se  criticism  of  the  "citrate  process."  The 
author  calls  attention  to  his  method  of  weighing  the  ether- washed 
ammonium  phosphomolybdate,  which  he  thinks  better  than  the  process 
recommended  by  Woy  (this  vol.,  ii,  390).  L.  de  K. 

Estimation  of  Total  Phosphoric  Acid  and  Potassium  in  Soils. 
Charles  B.  Williams  (/.  Amer.  Chem.  Soc,  1903,  25,  491 — 496). — 
The  well-sampled  soil  is  ignited  and  the  ash  treated  three  times  with 
hydrofluoric  acid.  The  dry  residue  is  fused  with  potassium  sodium 
carbonate,  and  from  the  fused  mass  the  remaining  silica  is  removed 
in  the  usual  way  by  evaporation  with  hydrochloric  acid.  The  mass 
is  dissolved  in  dilute  hydrochloric  acid  and  the  filtrate  evaporated  to 
a  small  bulk  with  addition  of  excess  of  nitric  acid.  The  phosphoric 
acid  is  then  estimated  volumetrically  by  the  author's  molybdate  pro- 
cess (Abstr.,  1901,  ii,  344). 

For  the  estimation  of  the  potassium,  the  soil  is  evaporated  with  sul- 
phuric acid,  and  after  the  excess  of  acid  has  been  expelled,  the  residue 
is  treated  5  times  with  hydrofluoric  acid.  After  adding  a  little  sul- 
phuric acid,  the  mass  is  gently  ignited  until  no  more  fumes  are  visible. 
The  mass  is  then  extracted  with  water  and,  after  removing  any  iron, 
aluminium,  calcium,  etc.,  by  means  of  ammonia  and  ammonium  oxalate, 
the  filtrate  is  treated  in  the  usual  way,  finally  by  the  Lindo-GIadding 
method.  L.  de  K. 

Estimation  of  Potassium  in  Fertilisers  ;  Substitution  of  Cal- 
cium Hydroxide  for  Ammonia  and  Ammonium  Oxalate.  C.  L. 
Hare  (J.  Amer.  Chem.  Soc,  1903,  25,  416— 420).— A  method  originally 
proposed  by  Ross.  Ten  grams  of  the  sample  are  boiled  with  350  c.c. 
of  water,  a  slight  excess  of  milk  of  lime  is  added,  and  when  cold 
the  whole  is  made  up  to  500  c.c.  Fifty  c.c.  of  the  filtrate  are 
acidified  with  hydrochloric  acid  and  evaporated  nearly  to  dryness 
with  addition  of  platinic  chloride.  Tlie  residue  is  then  washed,  as 
usual,  with  alcohol  and  ammonium  chloride  solution  (Lindo-Gladding 
nu'tho(l). 

When  the  fertiliser  contains  organic  matter,  this  is  first  got  rid  of 
by  evaporating  with  dilute  sulphuric  acid  and  incinerating  the  residue. 
The    small   quantity   of    calcium    sulphate    which    contaminates  the 

S')— 2 
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platinum  precipitate  is  dissolved  by  the  ammonium  chloride  solution. 
The  author  has  also  obtained  good  results  by  simply  boiling  with 
water  without  previous  destruction  of  the  organic  matter. 

L.    DE    K. 

Estimation  of  Total  Alkalis  in  Soils.  J.  H.  Pettit  (/.  Amer. 
Cheni.  Soc,  1903,  26,  49G— 498).— Owing  to  the  difficulty  of  com- 
pletely separating  the  last  traces  of  barium  from  the  alkali  chlorides 
by  naeans  of  ammonium  carbonate,  the  author  uses  a  solution  of  am- 
monium sulphate.  The  filtrate  is  then  evaporated  to  dryness,  and  on 
ignition  the  chlorides  are  completely  converted  into  sulphates,  which 
may  then  be  weighed.  Towards  the  end  of  the  heating,  a  little  am- 
monium carbonate  should  be  thrown  into  the  dish  to  destroy  any 
acid  sulphates.  L.  de  K. 

Detection  of  Lead  and  Manganese.  Auguste  Trillat  {Compt. 
rend.,  1903,  136,  1205— 1207).— In  acetic  acid  solution,  tetra- 
methyldiaminodiphenylmethane  gives  a  deep  blue  colour  with  lead 
and  manganese  dioxides.  This  reaction  is  extremely  delicate  and 
may  be  used  for  the  detection  of  these  metals.  The  reagent  is  pre- 
pared by  boiling  30  grams  of  dimethylaniline  with  10  grams  of  form- 
aldehyde and  200  c.c.  of  water.  After  cooling,  the  liquid  is  made 
alkaline  with  sodium  hydroxide  and  a  current  of  steam  is  blown  through 
until  the  excess  of  dimethylaniline  is  expelled.  On  cooling,  crystals 
separate  which  should  be  recrystallised  from  alcohol.  Five  grams  of 
the  base  are  dissolved  in  100  c.c.  of  water  and  10  c.c.  of  acetic  acid  ; 
the  solution  must  be  placed  in  a  well-stoppered  bottle  and  preserved  in 
the  dark.  To  test  for  lead,  the  suspected  substance  is  incinerated  with 
sulphuric  acid,  and  two  drops  of  a  saturated  solution  of  sodium  hypo- 
chlorite added  for  every  0  01  gi"am  of  ash.  The  chlorine  is  expelled 
by  washing  or  by  heating,  and  if  lead  is  present  a  blue  coloration 
is  obtained  on  addition  of  the  above  reagent.  In  this  way,  lead  has 
been  detected  in  water  which  had  passed  through  lead  pipes,  although 
it  eluded  detection  by  other  methods.  The  method  also  showed  the 
presence  of  lead  in  the  stomach,  blood,  and  urine  of  a  rabbit  which 
had  absorbed  0'15  gram  of  lead  acetate. 

To  test  for  manganese,  the  suspected  substance  is  treated  with 
sodium  hydroxide,  then  incinerated.  The  ash  is  moistened  with  acetic 
acid,  then,  if  manganese  be  present,  a  blue  coloration  is  developed 
on  warming  with  the  reagent.  By  this  means,  manganese  has  been 
detected  in  various  vegetables.  Care  should  be  taken  that  copper  is 
absent,  for  this  may  give  rise  to  a  blue  coloration.  J.  McO. 

[Volumetric  Estimation  of  Cerium.]  Anton  Waegner  and  A. 
MiJLLEU  {Ber.,  1903,  36,  1732.  Compare  this  vol.,  ii,  242).— The  use 
of  bismuth  tetroxide  in  testing  for  cerium  was  first  suggested  by 
Gibbs  {Amer.  Chem.  J.,  1893,  15,  546).  T.  M.  L. 

Precipitation  of  Manganese  from  Acid  Solutions  by  Per- 
sulphuric  Acid.  Henri  Daudigny  {Compt.  rend.,  1903,  136, 
1325 — 1327.     Compare  this  vol.,  ii,  184,  335). — The  precipitation  of 
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manganese  as  the  peroxide  by  ammonium  persulphate  is  practically 
iudependent  of  the  volume  of  the  solution  so  long  as  the  persulphate 
is  added  in  excess  and  the  acidity  of  tlio  liquid  is  not  too  great. 
The  applicability  of  the  method  is  limited  by  the  last  condition,  since 
in  presence  of  5  per  cent,  of  sulphuric  acid  complete  precipitation 
occurs  at  50^^,  whilst  for  8  per  cent,  the  temperature  must  be  raised 
to  85 — 86"^,  and  for  10  per  cent,  the  necessary  temperature  is  100°. 
This  is  due  to  the  rapidity  with  which  persulphuric  acid  decomposes 
in  hot  dilute  sulphuric  acid.  T.  A.  H. 

Volumetric  Estimation  of  Manganese  in  Iron  and  Steel. 
Haury  E.  Walters  {J.  Amer.  Chem.  Hoc,  1903,  25,  392— 394).— A 
reply  to  Stehman  (this  vol.,  ii,  243).  It  is  not  necessary  to  i-emove 
the  excess  of  silver  nitrate,  if  the  solution  is  allowed  to  get  cold 
before  titrating  with  either  hydrogen  peroxide  or  sodium  arsenite. 

L.  DE  K. 

Electrolytic  Separation  (1)  of  Manganese  and  Iron,  (2) 
of  Aluminium  and  Iron  or  Nickel,  and  (3)  of  Zinc  and 
Iron.  AuGUSTE  Hollard  and  Bertiaux  {Compt.  rend.,  1903,  136, 
1266 — 1268). — (1)  Iron  and  manganese  can  be  simultaneously  deposited 
electrolytically,  the  iron  at  the  cathode  and  the  manganese  as  peroxide 
at  the  anode.  The  manganese  peroxide  is  apt  to  carry  some  iron  with 
it,  but  this  can  be  avoided  by  the  addition  of  sulphurous  acid.  The 
metals  should  be  in  the  form  of  sulphates  and  the  solution  should 
contain  ammonium  citi-ate  and  ammonium  sulphate.  A  platinum 
basin  is  used  as  cathode  and  a  platinum  spii'al  as  anode.  If  the 
proper  proportion  of  sulphurous  acid  has  been  added,  the  iron  is  com- 
pletely deposited  (1  ampere  ;  temperature,  48°)  before  the  manganese 
peroxide  begins  to  form  at  the  anode.  The  solution  is  removed,  the 
iron  dissolved  in  dilute  sulphuric  acid,  and  estimated  by  titration  with 
potassium  permanganate.  The  solution  is  replaced  and  the  basin  made 
the  anode.  The  electrolysis  is  carried  out  with  a  current  of  1  ampere 
at  90 — 95°.  The  deposited  manganese  peroxide  is  estimated  by 
a.scertaining  ho\t  much  iodine  is  liberated  by  it  from  an  acid  solution 
of  potassium  iodide. 

(2)  The  addition  of  sulphurous  acid  is  also  advantageous  in  the 
separation  of  iron  from  aluminium  electrolytically  because  it  pre- 
vents the  formation  of  aluminium  hydroxide  and  also  prevents  the 
deposition  of  basic  salts  of  iron. 

(3)  Zinc  and  iron  can  be  separated  electrolytically  by  first  adding 
sulphurous  acid  to  the  solution  of  the  sulphates,  then,  after  nearly 
neutralising  with  sodium  hydroxide,  adding  potassium  cyanide,  which 
produces  potassium  ferrocyanide,  and  from  the  solution  only  zinc  is 
deposited.  J.  McC. 

Estimation  of  Antimony.  Lewis  A.  Youtz  {Zeit.  anorg.  Chem. 
1903,  35,  55 — 65). — Althougii  the  boiling  points  of  arsenic  chloride 
(134'),  antimony  trichloride  (223*^),  and  stannic  clilorido  (114°)  lie  con- 
siderably apart,  no  separation  of  tin  and  antimony  can  be  effected 
by  distillation   of   a   hydrochloric    acid    solution  of    these   substances. 
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Various  determinations  of   the  temperature  at  which  the  chlorides 
volatilise  from  hydrochloric  acid  solutions  have  been  made. 

On  account  of  the  formation  of  antimonic  acid,  antimony  is 
completely  non- volatile  at  the  boiling  point  of  hydrochloric  acid  from 
a  solution  obtained  by  oxidising  with  nitric  acid  or  potassium  chlorate. 

J.  McC. 

Assay  of  Platinum,  and  of  its  Alloys  with  the  Precious 
Metals.  Emilien  Neveu  (Aiin.  Chim.  anal,  1903,  8,  161 — 164). — 
The  alloy  is,  if  necessary,  melted  with  a  known  weight  of  pure  gold  so 
that  this  will  exceed  the  platinum  by  about  4  to  1.  The  mass  is  then 
heated  with  sulphuric  acid  free  from  nitric  compounds,  and  the 
undissolved  matter  is  heated  and  reweighed,  when  the  loss  represents 
the  bulk  of  the  silver,  &c.  It  is  then  fused  with  eight  times  its 
weight  of  pure  cadmium  and  a  little  potassium  cyanide,  the  mass  is 
granulated  by  pouring  it  into  water,  and  after  the  cyanide  has 
dissolved,  the  metal  is  thoroughly  washed  and  treated  with  nitric  acid 
of  sp.  gr.  1'27,  which  extracts  the  remainder  of  the  silver  and  leaves  the 
gold  and  platinum  undissolved ;  these  are  then  separated  as  usual. 

The  silver  is  determined  as  usual  by  standard  salt  solution,  but  it 
is  best  to  introduce  into  the  liquid  exactly  1  gram  of  metallic  silver 
(which  is  then  allowed  for)  or  else  a  few  grams  of  recently  precipi- 
tated well-washed  silver  chloride  in  order  to  facilitate  the  operation. 

L.  DE  K. 

Estimation  of  Benzene  in  Illuminating  Gas.  Louis  M. 
Dennis  and  J.  G.  O'Neill  {J.  Amer.  Chem.  Soc,  1903,  26,  503—511). 
— Benzene  may  be  quantitatively  removed  from  coal  gas  by  means  of 
an  ammoniacal  solution  of  nickel  nitrate  prepared  as  follows  :  40 
grams  of  nickel  nitrate  are  dissolved  in  160  c.c.  of  water  and  2  c.c.  of 
nitric  acid  of  sp.  gr.  1'44.  This  solution  is  then  poured  slowly  into 
100  c.c.  of  ammonia  of  sp.  gr.  0'908.  The  authors  recommend  the 
following  procedure  :  carbon  dioxide  is  removed  by  potassium  hydr- 
oxide, the  benzene  is  then  absorbed  by  the  nickel  solution,  heavy 
hydrocarbons  are  removed  by  fuming  sulphuric  acid,  oxygen  is 
absorbed  by  phosphorus  or  an  alkaline  solution  of  pyrogallol,  carbon 
monoxide  is  removed  by  cuprous  chloride,  and  the  methane  and 
hydrogen  are  determined  as  usual.  L.  de  K. 

New  Reaction  for  Certain  Alcohols  and  Allied  Substances. 
Gavard  {J.  Pharm.  Chim.,  1903,  [vi],  17,  374— 375).— If  a  little  ether 
is  carefully  poured  over  the  surface  of  sulphuric  acid  containing  5 — 20 
per  cent,  of  potassium  nitrite,  a  fine  blue  colour  is  developed.  On 
warming  or  shaking,  the  colour  disappears  and  nitrogen  dioxide  is 
evolved.  After  a  time,  the  colour  will  return,  and  it  may  be  made  to 
disappear  and  reappear  some  ten  times.  A  temperature  of  -  20°  also 
prevents  the  reaction.  The  following  substances  also  give  the  reaction  : 
trioxymethylene,  formaldehyde,  acetone,  acetaldehjde,  methyl,  ethyl, 
amyl,  propyl,  isopropyl,  butyl,  and  ^sobutyl  alcohols,  soi'bitol, 
dulcitol,  mannitol,  erythritol,  benzyl  alcohol,  formic  acid,  trichloroacetic 
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acid,    lactic  acid,   ethyl   acetate,   amyl   acetate,  ethyl   oxalate,  acetal, 
littvulose,  dextrose,  xylose,  arabinose,  rallinose,  and  sucrose. 

When  the  substance  is  solid,  a  few  particles  are  dropped  on  to  the 
surface  of  the  acid  and  immediately  an  equal  bulk  of  water  is  added 
carefully.  L.  de  K. 

Estimation  of  Glycerol  in  Soap-lyes,  Richard  Fanto  {Zeit. 
angew.  Chem.,  1903,  16,  413 — 414). — The  process  previously  described 
by  Zeisel  and  Fanto  (Abstr.,  1902,  ii,  111,  585)  is  recommended  for 
the  estimation  of  glycei'ol  in  spent  soap-lyes.  In  order  to  obtain 
accurate  results,  it  is  advisable  to  precipitate  the  chlorine  with  the 
calculated  quantity  of  silver  sulphate  and  the  sulphates  with  solution 
of  barium  acetate.  A  quantity  of  the  filtrate  equal  to  1  c.c.  of  the 
original  sample  is  then  treated  with  hydriodic  acid  as  previously 
directed.  L.  de  K. 

New  Process  for  the  Estimation  of  Glycerol.  A.  Bui  sine 
{Compt.  rend.,  1903,  136,  1204—1205.  Compare  this  vol.,  i,  456).— 
When  glycerol  is  heated  at  350°  with  potash-lime,  reaction  takes  place 
according  to  the  equation:  Q.^Yif>^  +  ^K.0IL  =  2^^G0^  +  Z^^  +  CYL^  + 
H2O,  and  the  estimation  of  the  glycerol  may  be  carried  out  by 
measuring  the  volume  of  gas  produced.  Two-tenths  to  half  a  gram 
of  the  glycerol  is  mixed  with  4  to  5  grams  of  powdered  potassium 
hydroxide  and  15  to  20  grams  of  potash-lime,  the  mixture  placed  in  a 
flask  connected  with  a  gas  measuring  vessel,  and  the  flask  heated  in  a 
mercury  bath  at  350°.  The  evolution  of  gas  requires  about  an  hour.  One 
gram  of  glycerol  gives  967  c.c.  of  gas  at  0°  and  760  mm.  Results  are 
given  showing  the  accuracy  of  the  method.  J.  McC. 

Estimation  of  Starch  in  Substances  containing  Pentosans. 
Stkpiiax  Weiser  and  Arthur  Zaitschek  (Landw.  Versuchs-Stat.,  1903, 
58,  219 — 231.  Compare  this  vol.,  ii,  225). — In  estimating  the  starch 
in  hay,  the  finely-powdered  substance  (5  grams)  is  first  heated  with 
water  for  4  hours  under  a  pressure  of  3  atmosplieres.  The  filtered 
solution,  diluted  to  200  c.c,  is  boiled  for  3  hours  with  20  c.c.  of  hydro- 
chloric acid  of  sp.  gr.  1"125,  neutralised,  and  diluted  to  500  c.c.  The 
copper  reducing  power  is  then  determined  in  50  c.c.  The  amount  of 
pentosans  is  next  determined  in  150  c.c.  of  the  solution. 

The  following  results  show  the  method  of  calculating  the  amount  of 
starch.  The  copper  reducing  power  of  50  c.c.  (  =  0*5  gram  of  substance) 
was  equivalent  to  595  mg.  of  dextrose  or  12'51  per  cent,  of  starch  in 
the  dry  matter.  The  150 c.c.  of  solution  contained  49-2  mg.  of  pentoses,  or 
16 '4  mg.  in  50  c.c. ,  from  which  amount  0*4  mg.  is  deducted  (the  amount 
corresponding  with  the  furfuraldeliyde  yielded  by  the  dextrose).  The 
16  mg.  of  pento.ses  are  then  deducted  from  the  59*5  mg.  of  dextrose 
leaving  43-5  rag.  of  dextrose,  corresponding  with  916  per  cent,  of  starch, 
instead  of  12"51  per  cent.,  the  amount  found  if  the  pentf  ses  are  not 
taken  into  account. 

Tables  are  given  showing  tlie  copper  reducing  power  of  arabinose 
and  xylo.'-e.  N.  H.  J.  M. 
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Estimation  of  Carbohydrates  in  Faeces.  Stephan  Weiser  and 
Arthur  Zaitschek  {Landw.  Versuchs-Stat.,  1903,  58,  232—237). — 
Starch  can  be  estimated  in  fjcces  by  the  method  already  described  (see 
preceding  abstract)  without  treatment  with  hydrochloric  acid  and 
phosphotungstic  acid,  provided  that  the  copper  reducing  power  is 
determined  gravimetrically. 

Owing  to  the  relatively  large  amount  of  pentosans  and  the  small 
amount  of  hexosans  in  extracts  of  fajces  it  is  essential  to  determine 
the  pentosans.  N.  H.  J.  M. 

Estimation  of  Glycogen.  Ernst  Salkowski  (Zeit.  physiol.  Chem., 
1903,  37,  442— 456).— Purely  polemical.  A  reply  to  Pfluger  (this 
vol.,  i,  72  ;  ii,  247,  and  248).  J.  J.  S. 

Testing  Fire-proof  Wood.  Charles  F.  McKenna  (/.  Amer.  Chem. 
Soc,  1903,  25,  406 — 414). — By  means  of  electrical  appliances,  for  which 
the  original  paper  should  be  consulted,  a  retort  containing  a  small  quan- 
tity of  wood  is  instantly  brought  to  about  680°  and  kept  at  that  tempera- 
ture for  two  minutes.  The  gases  evolved  are  collected  and  measured, 
and  the  residual  charcoal  may  also  be  weighed.  From  a  large  number  of 
experiments  made  by  the  author,  it  appears  that  the  best  fireproof 
woods  are  those  which  give  off  the  smallest  volume  of  gas  and  leave  the 
most  charcoal.  Sometimes  it  is  advisable  to  dry  the  samples  and  then 
expose  them  to  the  air  long  enough  to  reabsorb  the  normal  amount  of 
moisture.  L.  de  K. 

Use  of  Amyl  Alcohol  in  Gerber's  Method  for  the  Estima- 
tion of  Fat  in  Milk.  J.  van  Haarst  {Zeit.  angew.  Chem.,  1903, 
16,  451 — 452). — Some  kinds  of  amyl  alcohol  used  in  Gerber's  process, 
although  up  to  specification,  are  nevertheless  unfit  for  use  and  may 
cause  very  serious  discrepancies  in  the  fat  estimations.  The  only 
way  to  make  sure  whether  the  article  is  fit  for  Gerber's  process  is  to 
see  whether  the  results  obtained  agree  with  those  obtained  by  a 
standard  process,  such  as  Thorner's.  L.  de  K. 

Comparison  of  Methods  for  Detecting  Heated  Milk.  Franz 
Lautkrwald  {Milck-Zeit,  1903,  32,  241—242,  and  262—263).— 
Storch's  ^;-phenylenediamine  test  (compare  Abstr.,  1902,  ii,  539)  and 
that  of  IJtz,  who  employs  the  substance  "  Ursol  D"  (compare  Abstr., 

1902,  ii,  582),  were  found  to  be  equally  sensitive  and  trustworthy. 
Utz's  test,  however,  was  not  interfered  with  to  as  great  an  extent  as 
Storch's  by  the  presence  of  added  substances  to  the  milk,  such  as 
ammonium  thiocyanate.  "  Ursol  D "  is  stated  to  be  unpurified 
/»-phenylenediamine.  W.  P.  S. 

Renovated  Butter.     Charles  A.  Crampton  (J.  Amer.  Chem.  Soc, 

1903,  25,  358 — ^366). — Renovated  butter  is  the  product  obtained  by 
melting  and  settling  butter  unfit  for  food,  removing  any  bad  odour  by 
means  of  a  current  of  air,  and  churning  the  clarified  fat  with  milk. 
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The  author  finds  it  as  yet  impossible  to  distinguish  the  article 
from  genuine  fresh  butter  by  the  ordinary  chemical  and  optical 
means  generally  employed,  but  a  clue  may  be  often  obtained  by  a 
microscopical  tost  with  polarised  light,  which  will  show  that  the  fat 
has  been  melted.  The  *'  spoon  test  "  and  particularly  the  Waterhouse 
test,  as  described  in  tlie  methods  of  the  Association  of  Official  Agri- 
cultural Chemists,  also  prove  useful,  L.  Dis  K. 

Detection  of  "  Saccharin  "  in  Wines,  Beers,  &c.  C.  Boucher 
and  b\  DE  Bounce  (Bull.  Soc.  chim.,  1903,  [iii  ],  29,  9,  411—412).— 
The  sample  is  acidified  with  sulphuric  acid  and  a  1  percent,  solution 
of  potassium  permanganate  is  added  in  slight  excess,  which  is  then 
removed  by  means  of  sulphurous  acid.  The  filtrate  is  agitated  with 
ether  to  extract  the  "  saccharin,"  which  is  identified  by  the  usual 
means. 

The  advantages  claimed  for  this  process  are  :  the  destruction  of 
the  tannin  and  salicylic  acid,  the  latter  of  which  particularly  inter- 
feres with  the  test  for  "  saccharin,"  and  the  destruction  of  the 
colouring  and  exti'active  matters.  The  liquid  may  now  be  shaken 
with  ether  without  fear  of  the  formation  of  a  troublesome  emulsion, 
and  the  extraction  is  complete  within  one  hour.  Permanganate  does 
not  act  on  "  saccharin."  L.  de  K. 

Assay  of  Cantharides.  Eugene  Legeu  (J.  Pharm.  Chim.,  1903, 
[vi],  17,  457 — 461). — Twenty-five  grams  of  the  powdered  sample 
are  placed  in  a  wide-mouthed  bottle  and  125  c.c.  of  benzene  and  2  c.c. 
of  hydrochloric  acid  are  introduced.  The  bottle  is  corked  and  then 
placed  in  an  oven  heated  at  60 — 65°  for  3  hours.  When  cold,  the 
liquid  is  filtered  thi-ough  cotton-wool  and  the  washings  are  collected 
separately.  The  benzene  is  then  recovered  by  distillation,  the  opera- 
tion being  conducted  in  a  weighed  flask,  and  the  washings  are  dis- 
tilled first.  The  last  traces  of  benzene  are  removed  by  a  current  of 
air.  The  fatty  matter  is  removed  by  treatment  with  10  c.c.  of  light 
petroleum  boiling  below  50°.  Tiie  clear  liquid  is  carefully  passed 
through  a  small  weighed  filter,  dried  at  60 — 65°,  and  the  crystals  ai'e 
washed  4  times  with  light  peti'oleum,  using  altogether  24  c.c.  The 
filter  is  then  replaced  in  the  flask,  the  whole  is  dried  at  60 — 65°  for 
one  hour,  and  weighed.  L.  de  K, 

Sitosterol.  A  Possible  Test  for  Maize  Oil.  Augustus  H.  Gill 
and  Charles  G.  Tufts  (./.  Amer.  Chem.  iSoc,  1903,  25,  254 — 256). — 
When  testing  cotton-seed  oil  for  an  admixture  of  maize  oil,  advantage 
may  be  taken  of  the  high  melting  point  of  sitosterol  acetate  (127°). 

The  phytosterol  acetate  is  prepared  in  the  usual  way,  and  then 
repeatedly  crystallised  from  95  per  cent,  alcohol,  to  which  a  few  drops 
of  water  are  added.  If,  finally,  a  product  is  obtained  showing  an 
abnormally  high  melting  point,  the  presence  of  sitosterol  may  be 
suspected.  Twenty,  or  even  10,  per  cent,  of  added  maize  oil  may  thus 
be  detected.  L.  ue  K. 
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Estimation  of  Urea  in  Urine.  Otto  Folin  [Zeit.  jyhysiol.  Chem., 
1903,  37,  548—550.  Compare  Abstr.,  1902,  ii,  G30,  and  this  vol.,  ii, 
116). — Experiments  show  that  creatine  does  not  yield  ammonia  when 
boiled  with  magnesium  chloride  in  acid  solution  and  then  distilled 
according  to  the  process  pi*eviously  described  for  the  estimation  of 
urea  (compare  Ai'uold  and  Montzel,  this  vol.,  ii,  48).  J.  J.  S. 

Complete  Decomposition  of  Urea  and  Ammoniacal  Salts 
by  means  of  Nascent  Sodium  Hypobromite  in  an  Alka- 
line Medium.  Octave  Le  Comte  (/.  Pharm.  Chim.,  1903,  [vi], 
17,  471 — 475). — It  is  a  well-known  fact  that  urea  and  even  am- 
moniacal salts  are  not  completely  decomposed  by  recently  prepared 
sodium  hypobromite.  The  author  has  shown  that  all  the  nitrogen 
may  be  liberated  by  this  substance  in  a  nascent  state  in  the  presence 
of  excess  of  alkali.  The  solutions  required  are  {A)  20  grams  of 
sodium  hydroxide  dissolved  in  100  c.c.  of  water,  and  {B)  a  solution 
of  5  c.c.  of  bromine  and  10  grams  of  sodium  bromide  in  100  c.c.  of 
water. 

1'2  c.c.  of  diluted  urine  (1:1)  are  introduced  into  a  nitrometer 
and  2'4  c.c.  of  A,  and  afterwards  4  c.c.  of  B,  are  introduced.  After 
15  minutes,  the  volume  of  the  nitrogen  is  read  off  with  the  usual 
precautions,  and  the  urea  is  calculated  fi-om  the  result.  Ammonium 
compounds  may  be  estimated  similarly.  L.  de  K. 

Precipitation  and  Separation  by  Weak  Organic  Bases. 
Eugene  T.  Allen  {J.  Amer.  Chem.  Soc,  1903,  25,  421—444). — A 
lengthy  paper  of  a  physical  and  mathematical  nature.  The  experi- 
ments were  ma'.e  with  phenylhydrazine  and  aniline,  which  were 
added  to  various  metallic  solutions. 

Aniline  quantitatively  precipitates  titanium,  zirconium,  cerium, 
and  thorium,  as  well  as  ferric  iron,  aluminium,  and  chromium,  under 
certain  conditions,  from  dilute  and  slightly  acid  solutions.  The  same 
applies  to  phenylhydrazine,  except  that  eerie  and  ferric  salts  are 
reduced  to  lower  oxides  which  are  not,  or  only  incompletely,  pre- 
cipitated. Zinc,  cadmium,  mercury,  cobalt,  and  nickel  form  sparingly 
soluble  additive  products  with  phenylhydrazine.  Similar  compounds 
are  obtained  by  the  action  of  aniline  on  zinc,  cadmium,  and  mercury. 
The  strongly  basic  elements,  magnesium,  barium,  calcium,  strontium, 
manganese,  and  ferrous  iron,  are  not  precipitated.  Beryllium  alone 
is  not  precipitated  by  aniline  or  phenylhydrazine  except  from  its 
sulphate  solutions.  The  following  separations  were  worked  out : 
titanium  and  zirconium  from  iron  ;  titanium,  zirconium,  and  thorium 
from  beryllium.  Aluminium  may  be  separated  from  ferrous  iron  by 
a  double  piecipitatiou  with  phenylhydrazine;  in  fact,  this  is  advisable 
in  all  these  separations.  In  the  case  of  beryllium,  the  separations 
may  be  effected  equally  well  with  aniline.  L.  de  K. 

A  Test  for  Hydrastinine.  Armand  Jorissen  {A7m.  Chim.  anal., 
1903,  8,  126). — The  author  has  noticed  that  an  aqueous  solution  of 
hydrastinine   hydrochloride,  which  is  already  characterised   by  a  fine 
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blue  fluorescence,  has  the  property  of  instantly  reducing  an  alkaline 
solution  of  potassium  mercuric  iodide  (Nessler  reagent)  in  the  cold 
and  depositing  a  black  precipitate  of  metallic  mercury.  Of  the  other 
alkaloids  and  glucosides,  morphine,  apomorphine,  and  picrotoxin  also 
give  this  reaction.  L.  de  K. 

Estimation  of  Narcotine  and  Codeine  in  Opium.  P.  van  der 
WiELE.v  {Chem.  Centr.,  l'J03,  i,  938;  from  Pharm.  Weekblad.,  40, 
189 — 193). — Xarcotine. — Three  grams  of  opium  powder  are  shaken 
with  90  c.c.  of  ether  and  5  c.c.  of  10  per  cent,  aqueous  sodium 
hydroxide,  3  grams  of  calcium  chloride  are  added,  and  after  24 
hours  75  c.c.  of  the  ethereal  liquid  are  submitted  to  distillation 
until  60  c.c.  have  passed  over.  The  residual  ether  is  repeatedly 
agitated  with  2"5  per  cent,  hydrochloric  acid,  the  acid  extract  is  filtered, 
rendered  alkaline  with  sodium  hydroxide,  and  again  shaken  with  25  c.c. 
of  ether.  Five  grams  of  calcium  chloride  are  added,  the  etliereal 
liquid  is  filtered,  and  after  the  ether  has  been  expelled  by  evaporation, 
the  residue  is  dissolved  in  4  c.c.  of  hot  90  per  cent,  alcohol.  The 
crystals  of  narcotine  which  separ.ite  in  24  hours  are  collected  on  a 
weighed  Biter,  washed  with  5  c.c.  of  alcohol,  dried  fiist  in  the  air,  after- 
wards at  100°,  and  weighed.  A  coi'rection  of  0"016  gram  should  be 
made  for  loss  on  account  of  solubility  in  alcohol. 

Codeine. — The  alcoholic  mother  liquor  is  mixed  with  10  c.c.  of  water, 
the  mixture  evaporated  to  10  c.c,  and  after  24  hours  the  liquid  is 
Altered.  The  codeine  is  then  estimated  by  a'lding  50  c.c.  of  iV/lOO 
acid  and  titrating  back  with  iV/lOO  alkali,  using  hsematoxylin  as 
indicator.  L.  de  K. 

Indicators  for  the  Titration  of  Cinchona  Alkaloids.  J. 
Messner  {Zeit.  angew.  Chem.,  1903,  16,  441—450,  468— 477).— The 
author  has  tested  the  various  indicators  recommended  for  the  purpose 
of  titrating  the  cinchona  alkaloids  and  found  most  of  them  to  be 
unsuitable.  For  the  estimation  of  mixed  alkiloids,  the  following 
process  is  recommended. 

One  gram  of  cinchona  extract  is  dissolved  in  10  c.c.  of  water  and 
5  c.c.  of  absolute  alcohol  and  shaken  with  95  c.c.  of  ether  and  10  c.c. 
of  aqueous  soda.  Fifty  c.c.  of  the  ethereal  layer  are  then  heated  in  a 
distilling  apparatus  until  about  2  c.c.  are  left,  and  this  is  at  once 
diluted  with  40  to  50  c.c.  of  alcohol.  The  alkaloids  are  then  titrated 
with  NjYO  hydrochloric  acid  with  pure  lacmoid  as  indicator. 

A  5  per  cent,  solution  of  sodium  dihydrogen  phosphate  is  recom- 
mended as  a  test  for  distinguishing  quinine  from  the  other  cinchona 
alkaloids,  as  its  1  per  cent,  neutral  solution  soon  yields  a  crystalline 
precipitate  of  quinine  phosphate,  whilst  the  others  are  not  precipitated. 
Disodium  hydrogen  phosphate,  however,  precipitates  cinchonine  but 
not  cinchonidine,  and  gives  a  transient  turbidity  with  quinine  or 
quinidine.  L.  de  K. 

New  Method  for  the  Estimation  of  Tannins.  Paul 
Fkldmann  {Chem.  Centr.,  1903,  i,  1048  —  1049  ;  from  Fharm.  Zeit.,  48, 
255 — 257).  — It  is  proposed  to  titrate  tannin  with  solution  of  bleaching 
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powder  in  the  presence  of  sulphuric  acid  and  excess  of  indigo,  the  end 
reaction  being  indicated  by  the  disappearance  of  the  blue  colour.  The 
method  is  said  to  give  concordant  results.  Gallic  acid  counts  as 
tannin.  The  presence  of  sugar,  glycerol,  and  alcohol  do  not  interfere 
with  th«^  process,  but  salicylic  acid  is  oxidised.  L.  DE  K. 

The  "Biological"  Test  for  Blood.  G.  S.  Graham-Smith  and 
F.  Sangick  {J.  Hygiene,  1903,  3,  258— liOl).— The  biological  or  pre- 
cipitin tesL  for  human  blood  has  in  forensic  practice  been  i^ored  in 
this  country,  although  not  abroad.  The  present  paper  goes  into  many 
details  of  the  test,  such  as  the  (juantitative  application  of  the  method, 
and  the  interference  with  the  test  when  the  blood  has  been  mixed  with 
other  substances,  or  dried  on  various  fabrics.  For  instance,  leathers 
are  mostly  acid,  and  extracts  of  acid  reaction  give  a  precipitate  with 
blood ;  after  neutralisation  the  test  can  be  applied  ;  if  the  blood  is, 
however,  dried  on  thick,  polished,  yellow  leather,  it  is  impossible  to 
obtain  the  blood  test.  "W.  D.  H. 

Relation  of  the  Specific  Gravity  of  Urine  to  the  Solids 
Present.  John  H.  Long  (J.Amer.  Chem.  Soc,  1903,  25,  257 — 262). 
— A  large  number  of  experiments  showing  that  the  percentage  of 
solids  in  urine  may  generally  be  calculated  with  sufficient  accuracy 
from  a  careful  determination  of  the  specific  gravity,  as  already  recom- 
mended by  Neubauer  and  others. 

The  new  factor  proposed  is  0  26  when  the  sp.  gr,  is  taken  at  25°/ 4", 
and  0-234  when  taken  at  2074°.  L.  de  K. 

Reaction  of  Urochrome  with  Acetaldehyde.  Archibald  E. 
Garrod  {J.  Physiol,  1903,  29,  335 — 340). — When  acetaldehyde  is 
added  to  an  alcoholic  solution  of  urochrome,  a  urobilin-like  substance 
is  formed.  This,  however,  is  not  observed  with  all  specimens  of 
acetaldehyde,  and  the  reaction  is  due  to  some  other  substance  mixed 
with  the  acetaldehyde  and  formed  from  it  under  the  influence  of  light 
and  warmth.  What  this  substance  is,  is  not  yet  made  out.  In  the 
course  of  the  reaction,  two  products  are  formed,  one  more  slowly  than 
the  other.  Both  show  absorption  bands.  The  reaction  points  to  a 
relationship  of  urochrome  to  hsematin  and  to  bilirubin,  and  supplies 
a  delicate  test  for  urochrome.  W.  D.  H. 

[Analysis  of]  Civet.  Herbert  E.  Burgess  (Analyst,  1903,  28, 
101 — 104). — Vaselin  having  been  recently  detected  in  various  samples 
of  commercial  civet,  the  following  method  is  proposed  for  estimating 
this  adulterant.  Five  grams  of  the  sample  are  treated  with  50  c.c. 
of  cold  acetone,  filtered,  the  residue  washed  with  a  further  50  c.c.  of 
acetone,  and  then  extracted  with  50  c.c.  or  more  of  light  petroleum. 
After  filtration,  the  petroleum  solution  is  evaporated,  dried,  and 
weighed.  The  author  has  found  I'S  to  7 '24  per  cent,  of  vaselin  in 
different  samples  of  civet,  whilst  genuine  samples  only  yielded  from 
0"25  to  0"4  per  cent,  of  matter  soluble  in  light  petroleum.  Other 
adulterants  found  were  butter,  lard,  soft  soap,  and  various  other  fats. 

W.  P.  S. 
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A  Hand-spectroscope  for  Chemists,  Ernst  Beckmann  {Ber., 
11)03,36,  1984 — 1987). — The  special  advantage  of  the  spectroscope 
describe<l  is  that  the  scale  is  brightly  illuminated  by  a  small  3^ -volt 
electric  lamp  placed  in  a  tube  parallel  to  the  observation  tube,  the 
light  being  reflected  on  to  the  scale  by  a  mirror.  The  accurate  com- 
parison of  two  spectra  on  the  scale  is  thus  rendered  possible. 

W.  A.  D. 

Spontaneous  Dichroism  of  Mixed  Liquids.  Georges  Meslin 
{Compt.  rend.,  1903,  136,  1641  —  1643.  Compare  this  vol.,  ii,  408).— 
A  mixture  of  potassium  chlorate  in  amyl  alcohol  exhibits  a  strong 
dichroism  in  a  magnetic  field,  which  pei-sists  for  some  time  after  the 
field  has  been  cut  oft"  because  the  orientation  of  the  crystalline  plates 
is  not  at  once  destroyed. 

In  even  a  weak  magnetic  field,  produced  by  a  bar  magnet,  this 
mixture  polarises  light,  and  the  polarising  power  remains  after  the 
magnet  is  removed.  This  action  on  light,  dift'erent  in  the  horizontal 
and  vertical  directions,  is  not  due  to  terrestrial  magnetism,  but  is  to 
be  attributed  to  gravity,  which  causes  the  suspended  particles  to  set 
in  definite  order.  According  to  the  way  in  which  the  particles  are 
oriented,  the  dichroism  may  be  positive  or  negative,  and  under  the 
influence  of  a  magnetic  field  it  may  change  its  sign.  The  phenomenon 
has  been  observed  with  potassium  chlorate  in  amyl  alcohol,  butyl 
alcohol,  and  phenol,  with  potassium  carbonate  in  amyl  alcohol  and 
light  petroleum,  and  with  boric  acid  in  amylene,  light  petroleum, 
chloroform,  turpentine,  carbon  disulphide,  benzene,  toluene,  xylene, 
cumene,  and  styrene.  The  spontaneous  and  the  magnetic  dichroisms 
have  the  same  sign  in  the  cases  of  potassium  carbonate  and  chlorate, 
but  inversion  takes  place  in  the  mixtures  of  boric  acid  with  the  liquids 
mentioned.  Those  mixtures  which  are  spontaneously  dichroic  are 
those  which  are  most  actively  dichroic  in  a  magnetic  field. 

J.  McC. 

Influence  of  Solvents  on  the  Rotatory  Power  of  Certain 
Molecules.  Derivatives  of  Camphor.  Aluin  Hallek  and  Jules 
MiNGUiN  (Compt.  rend.,  1903,  136,  1525—1529.  Compare  this  vol., 
i,  503). — in  order  to  determine  the  influence  of  the  solvent  in  causing 
the  enolisation  (production  of  double  linking),  the  rotatory  powers  of 
cyanocamphor  and  of  camphocarboxylic  acid  and  its  methyl,  propyl, 
and  t«obutyl  esters  were  determined  in  solutions  in  various  solvents. 
In  benzene  and  its  homologues,  the  specific  rotation  of  cyanocamphor 
is  very  low  ;  in  ionising  solvents,  the  rotatory  jiower  increases,  and  in 
solutions  of  sodium  hydroxide  may  even  attain  such  a   high  value  as 
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+  132°,  The  influence  of  the  ionising  power  of  the  solvent  is  also 
evident  in  the  other  cases.  When  sodium  is  dissolved  in  the  benzene 
used  as  solvent  for  the  esters  of  camphorcarboxylic  acid,  the  rotatory 
power  is  enormously  increased  ;  methyl  camphocarboxylate  has  [a]n 
+  2ri2°  in  benzene,  but  if  sodium  amounting  to  11  per  cent,  of  the 
weight  of  the  ester  be  dissolved  in  the  benzene  so  as  to  give  a  0-9  per 
cent,   solution,   [alo   increases    to    +121-5°.     In  all   these  cases,  the 

.CHR  . 
increase   is   attributable,  to    a   change   of    the   complex    <^X^       into 

.CH 

The  following  results  illustrate  the  influence  of  the  double  linking 

on  the  rotatory  power  : 

Alcohol 
Acetic    Methyl       ami 
Benzene.      Alcohol,     acid,      iodide,    sodium. 
Cyanomethylcamphor 

(ketonic  form) [aj^  =    93-7^^     937°     93-7°     95-7°       — 

Cyanomethylcamphor 

(enolicform)    [«]„  =  146         156-2    177         165-6    154° 

Cyanopropylcamphor 

(enolicform)    [a]o  =    94-12  100        103-12        —         — 

Methyl  allylcampho- 

carboxylate [«]„  =    3325     56-88    56-88        —       56-88 

These  results  also  show  that  benzene  exerts  a  depressing  effect  on 
the  rotatory  power  of  these  compounds.  J.  McO. 

Influence  of  the  Introduction  of  Unsaturated  Radicles  on 
the  Rotatory  Power  of  Active  Molecules.  Albin  Haller  and 
Maiu'el  Desfontaines  [Covipt.  rend.,  1903,  136,  1613 — 1616). — See 
this  vol.,  i,  628. 

Phosphorescence  of  Calcium  Sulphide  containing  Bismuth 
in  presence  of  Traces  of  Sodium.  L.  E.  O.  dk  Visser  {llec.  trav. 
chim.,  1903,  22,  133—138.  Compare  Abstr.,  1902,  li,  237).— It  is  here 
shown  that  calcium  sulphide  containing  bismuth,  prepared  from  pure 
calcium  carbonate,  and  free  from  traces  of  sodium  is  not  phos- 
phorescent ;  it  becomes  so,  however,  when  small  quantities  of  sodium 
are  added,  a  maximum  of  activity  being  reached  when  there  is  present 
1  atom  of  sodium  per  800  mols.  of  calcium  sulphide.  The  amount  of 
bismuth  which  produces  the  maximum  phosphorescence  {loc.  cit.) 
appears  to  be  independent  of  the  proportion  of  sodium  present,  and  is 
approximately  1  atom  of  bismuth  per  50,000  of  calcium. 

W.  A.  D. 

Hypothesis  of  the  Nature  of  Radioactive  Substances. 
FiLiPPO  Ke  {Comjit.  rend.,  1903,  136,  1393  — 1395).— The  author 
regards  it  as  natural  to  suppose  that  the  particles  constituting  the 
atoms  were  originally  in  a  free  state  and  formed  a  nebulous  medium 
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of  great  tenuity.  Subsequently  they  united  about  centres  of  conden- 
sation  and  gave  rise  to  infinitely  small  suns,  and  by  a  further  process 
of  contraction  they  have  assumed  stable  and  definite  forms,  and  tliese 
are  the  atoms  of  the  elements  we  know.  The  larger  suns,  which  have 
not  yet  undergone  the  furtlier  pioeess  of  contraction,  are  the  atoms  of 
radioactive  substances.  Tliis  hypothesis  accounts  for  the  high  atomic 
weight  possessed  by  radioactive  substances,  and  for  the  develop- 
ment of  energy  by  them,  which  is  due  to  a  contraction  of  their 
atoms.  Many  of  the  phenomena  exhibited  by  radioactive  substances 
do  not  differ  from  those  shown  by  the  sun,  for  instance,  luminous, 
caloritic,  and  actinic  radiation  and  dischai-ge  of  electrified  particles. 
Rain  and  snow,  freshly  fallen,  are  radioactive,  and  it  does  not  seem 
improbable  that  their  radioactivity  is  due  to  the  action  of  solar  light. 
The  influence  of  a  magnetic  field  on  radioactive  radiation  differs  from 
tliat  on  solar  radiation,  but  the  conditions  of  observation  are  entirely 
different.  J.  McC. 


A  Property  of  the  a-Rays  of  Radium.  Henri  Bkcquerel 
{Compt.  rend.,  1903,  136,  1517 — 1522.  Compare  this  vol.,  i,  257). — A 
radium  salt  was  placed  in  a  lead  tube,  and  this  was  closed  by  an 
aluminium  plate  to  arrest  the  light  emitted.  Above  this  a  screen  was 
plae-ed,  and  over  it  a  photographic  plate  lying  liorizontally,  the  whole 
system  being  oriented  parallel  to  a  strong  magnetic  field.  Provided 
the  exposux'e  is  not  too  long,  no  appreciable  impression  is  produced  by 
the  y-rays.  If  in  the  middle  of  the  exposure  the  direction  of  the 
magnetic  field  is  reversed,  an  impression  of  two  parallel  tracks  is 
produced  on  the  plate.  If  the  plate  be  placed  at  an  angle  instead  of 
horizontally,  the  tracks  are  curved  and  meet  at  the  point  of  contact  of 
the  plate  and  the  screen. 

It  might  be  that  these  cui-ves  were  segments  of  circles  in  accordance 
witli  the  ballistic  theory.  In  this  case,  it  was  to  be  expected  that  the 
relationship  Rll  =  mvle  would  hold  good  as  it  does  for  the  fS-rnjs, 
where  R  is  the  radius  of  the  circular  trajectory,  //is  the  intensity  of  the 
magnetic  field,  m  is  the  mass  carrying  charge  e,  and  v  is  the  velocity. 
The  results  obtained  for  lill  when  the  distance  of  the  plate  from  the 
screen  is  varied  are  not  constant,  but  vary  from  1*9  to  29  x  10^.  This 
inconstancy  may  well  be  explained  by  variation  of  the  mass  m.  It  is 
certain,  however,  that  the  curvature  of  the  trajectory  of  the  a-rays 
increases  with  the  length  of  the  trajectory,  and  the  disturbance  is  no 
doubt  due  to  the  presence  of  the  air.  In  a  vacuum,  EII  would 
probably  be  constant.  If  we  assume  in  to  be  a  material  mass  positively 
charged,  then  on  passing  through  the  air  it  attracts  the  negative  ions 
of  the  air  and  the  charge  e  diiuinishes. 

If  m  be  assumed  to  be  merely  an  electromagnetic  magnitude 
dependent  on  e  and  v,  it  may  likewise  be  admitted  that  the  charge  e 
attracts  the  negative  ions  of  the  air  and  thus  alters  the  trajectory. 

This  suggested  explanation  is  supported  by  the  fact  tliat  the  a-rays 
of  radium  are  absorbed  when  they  pass  through  air,  and  they  become 
less  and  less  penetrating  as  they  pass  through  increasing  tliicknesses 
of  aluminium.  J.  McC. 
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Action  of  Cathode  Rays  on  Inorganic  and  Organic  Sub- 
stances. EuGEN  Goldstein  {Ber.,  1903,  36, 1976— 1984).— If  Elster 
and  Geitel's  assumption  {Ann.  Phys.  Chem.,  1896,  [ii],  59,  487) 
is  true  that  the  colour  of  metallic  chlorides  which  have  been  exposed 
to  the  cathode  rays  is  due  to  a  subchloride  formed  by  the  libera- 
tion of  halogen,  ammonium  salts  should  remain  colourless  when 
subjected  to  the  rays ;  but  it  is  found  that,  at  the  temperature  of 
liquid  air,  ammonium  chloride  becomes  greenish-yellow,  ammonium 
bromide  yellowish-brown,  the  iodide  olive-brown,  and  the  fluoride 
deep  blue.  The  colour  disappears  when  the  temperature  is  raised 
and  the  product  exposed  to  daylight.  Tetra-alkylammonium 
halogen  salts  behave  similarly,  giving  vai'ious  shades  of  colour, 
and  yellow  to  green  shades  are  also  obtained  with  substances  such 
as  chloroacetic,  trichloroacetic,  and  bromoacetic  acids,  bromoform, 
and  chloral,  which  contain  a  halogen.  On  the  other  hand,  acetic  acid 
and  aldehyde  remain  colourless,  so  that  the  colour  of  the  ammonium 
salts  and  of  the  substituted  compounds  is  apparently  produced  by  the 
halogen.  That  the  metal  in  metallic  salts  also  helps  in  the  production 
of  colour  is,  however,  shown  by  Giesel's  results  (Abstr.,  1897,  ii,  170). 
It  should  be  noted  that  the  halogen  in  these  cases  must  have  its 
power  of  absorbing  light  enormously  increased  by  the  cathode  rays, 
as  it  is  known  that  the  halogens,  including  iodine  (in  very  dilute  solu- 
tion), are  colourless  at  the  temperature  of  liquid  air. 

Sulphui',  which  at  low  temperatures  is  perfectly  white,  becomes 
bright  chamois-coloured  in  the  cathode  rays  ;  the  colour  becomes  very 
faint  in  daylight,  even  in  liquid  air,  and  rapidly  disappears  when  the 
temperature  is  raised.  The  change  here  produced  by  the  rays  must 
be  that  of  one  allotropic  form  to  another. 

The  following  colourless  compounds  also  become  coloured  in  the 
cathode  rays  when  cooled  in  liquid  air  ;  sulphuric  monohydrate  (saffron- 
yellow),  concentrated  hydrochloric  acid  (green),  phosphoric  acid 
(hyacinth-red),  hydrobromic  acid  of  sp.  gr.  1*49  (intense  green),  chloric 
acid  (chamois),  phosphorus  pentachloiude  (bright  yellow).     W.  A.  B. 

Galvanic  Elements  with  Two  Liquids :  Electromotive 
Forces  ;  Condensations ;  Transformation  of  Energy  at  the 
Electrodes.  Marcellin  P.  E.  Berthelot  [Compt.  rend.,  1903,  136, 
1497—1505.  Compare  Abstr.,  1902,  ii,  375,  376,  439,440,  546,  591  ; 
this  vol.,  ii,  3,  258,  259,  464). — The  author  discusses  the  results  pre- 
viously recorded  in  connection  with  galvanic  elements.  In  systems 
where  the  E.M.F.  of  a  galvanic  element  with  liquids  A  and  B  is  equal 
to  the  sum  of  the  E.M.F.  of  ^+/lZ)'and  B  +  AB,  since  the  E.M.F. 
does  not  vary  with  the  nature  of  the  electrodes  it  is  deduced  that  it 
is  developed  at  the  surface  of  contact  of  the  two  liquids.  It  is  also 
shown  that  the  E.M.F.  is  proportional  to  the  heat  change  of  the 
chemical  reaction. 

In  these  elements,  it  has  been  frequently  noticed  that  although  a 
continuous  current  can  be  obtained  from  them,  the  E.M.F.  is  not  con- 
stant. In  some  cases,  it  does  not  at  once  rise  to  its  maximum  value, 
and  in  other  cases  it  decreases  when  external  work  is  being  done  by 
the  cell.    This  variation  is  due  to  t  <vo  causes  :  a  condensation,  depend- 
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ent  on  the  velocity  of  the  chemical  reaction  and  on  the  electrical 
capacity  of  tlie  system,  and  a  progressive  change  in  the  composition  of 
the  two  liquids ;  the  second  cause  is  particularly  active  when  the 
liquids  are  merely  separated  by  a  porous  division.  The  condensation 
which  takes  place  is  determined  by  the  capacity  of  the  electrodes  and 
tlie  vessels  ;  its  occurrence  shows  the  necessity  of  waiting  for  a  few 
minutes  after  the  cell  has  been  constructed  before  the  E.M.F.  is 
determined,  so  as  to  allow  the  equilibrium  to  be  established.  A  certain 
part  of  the  decrease  of  E.M.F.  is  due  to  leakage  of  electricity  into  the 
air  ;  tiiis  tends  to  produce  a  certain  electrical  opposition  between  the 
two  li(|uids  and  between  the  electrodes,  which,  of  course,  gives  rise  to 
polarisation  effects. 

Attention  is  directed  to  certain  results  obtained  with  an  element 
containing  sulphuric  acid  and  sodium  hydroxide  solutions.  The  E.M.F. 
falls  when  the  cell  is  in  use,  but  rises  to  nearly  its  oi-iginal  value  after 
the  circuit  has  been  broken  for  some  time.  Since  the  rise  to  the 
original  value  is  rapid,  it  follows  that  the  diminution  cannot  be 
attributed  to  polarisation.  The  explanation  offered  is  that  on  account 
of  insuiEcient  diffusion  the  chemical  reaction  cannot  keep  up  with  the 
expenditure  of  electrical  energy  whilst  external  work  is  being  done. 
On  account  of  the  high  velocity  of  the  chemical  reaction  in  the  oxida- 
tion process,  a  cell  made  up  ot  an  alkaline  solution  of  pyrogallol  and 
one  of  hydrogen  peroxide  solution  containing  sodium  chloride  maintains 
its  E.M.I- .  practically  constant. 

The  E.M.F.  in  these  cells  is  not  always  pi'oportional  to  the  heat 
change  of  the  chemical  reaction  ;  tlius,  the  heat  change  of  the  reaction 
between  sodium  hydroxide  (0-2xV)  and  nitric  acid  (0*2#)  at  15°  would 
correspond  with  an  E.M.F.  of  about  055  volt  and  with  a  slightly 
higher  E.M.F.  at  54°,  whereas  at  15°  the  E.M.F.  is  0-55  volt,  but  at 
54°  it  is  0'7S  volt.  These  variations  are  attributed  to  energy  trans- 
formations which  take  place  at  the  electrodes.  Possibly  the  metals  of 
the  electrodes  suffer  some  change  of  structure,  or  they  isomerise,  as  is 
known  to  be  the  ca.se  with  silver.  In  instances  of  this  kind,  there 
may  be  an  increase  of  potential  with  a  diminution  of  the  energy 
transmitted.  J.  McC. 

Galvanic  Elements  with  One  and  with  Two  Liquids.  Marcellin 
P.  E.BERTUELOT(6'o//i;>L?-e?i(^.,1903,136, 1601 — 1G08). — Three  elements 
can  be  constructed  with  a  solution  of  an  electrolyte  and  three  metals. 
If  the  metals  be  represented  by  J/,  M',  and  J/', and  the  solution  by  A,  the 
elements  are  :  MAM',  MAM" ,  and  M' AM'.  Using  zinc,  copper,  and 
platinum,  it  has  been  proved  that  t\xQ  E.M.F.  of  the  cell  with  a  zinc  and 
a  platinum  electrode  is  equal  to  the  sum  of  the  E.M.F.  of  the  element 
with  a  zinc  and  a  copper  electrode  and  that  of  the  element  with  a  copper 
and  a  platinum  electrode.  In  each  case,  the  platinum  (or  the  copper 
in  the  case  of  a  zinc  and  a  copper  electrode)  was  the  positive  electrode. 
The  same  relationship  was  found  to  hold  good  in  a  solution  containing 
a  mixture  of  salts. 

With  two  .solutions,  A  and  />,  and  three  metals,  nine  elements  can 
be  constructed:  M  \  A  +  B  \  M,  M'  \  A  +  B  \  M',  M"  \  A  +  B  \  J/", 
.1/  j  A  +  B  I  .1/',     M  \  A^-  B  I  M',     M  |  .1  -H  Z?  |  J/",     M  \  B  +  A  \  M\ 
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M  \  B  +  A  I  J/",  and  iM'  \  B  +  A  \  M" .  It  has  been  proved  that  the 
sum  (algebraic)  of  the  E.M.F.  of  two  reciprocal  elements  with  different 
metallic  electrodes,  J/  |  4+jB  |  M'  and  M'  \  B  +  A  \  J/,  is  equal  to  the 
sum  of  the  E.M.F.  of  two  elements  with  the  same  electrodes,  M  \  A 
+  B  \  M  and  M'  \  A  +  B  \  M'.  The  experiments  were  made  with 
solutions  of  sulphuric  acid  and  sodium  hydroxide,  zinc  sulphate  and 
sodium  sulphate,  boric  acid  and  sodium  hydroxide,  boric  acid  and 
sulphuric  acid,  sodium  borate  and  ammonium  chloride,  and  ammonium 
borate  and  sodium  chloride ;  zinc,  copper,  and  platinum  were  used  as 
electrodes.  J,  McC. 

Potential  Differences  with  Saturated  Solutions.  Douglas 
McIntosh  {J.  Physical  Chem.,  1903,  7,  348—355). — It  was  shown, 
thermodynamically,  by  Luther  (Abstr.,  1896,  ii,  461),  that  changing  the 
solvent  at  one  electrode  should  have  no  effect  on  the  E.M.F.  of  a  two- 
solution  cell  if  the  solutions  were  saturated.  This  was  afterwards  shown 
to  be  invalid  if  the  solute  were  a  hydrated  salt.  The  author  proves  ex- 
perimentally that  the  E.M.F.  is  not  zero  for  a  two-fluid  cell  containing 
solutions  of  mercurous  and  potassium  chlorides  in  water  and  in 
alcohol,  both  methyl  and  ethyl  alcohols  being  employed.  Saturated 
solutions  of  silver  nitrate  in  alcohol  and  water  also  yielded  a  measur- 
able E.M.F.  The  mistake,  in  the  authoi^'s  opinion,  lies  in  the  assump- 
tion of  the  law  "  if  two  systems  are  in  equilibrium  with  a  third  they 
are  in  equilibrium  with  one  another,"  which  is  only  true  for  non- 
miscible  phases.  L.  M.  J. 

A  New  General  Relationship  between  the  Electromotive 
Forces  of  Salt  Solutions.  Marcellin  P.  E.  Berthelot  {Compt. 
rend.,  1903,  136,  1357 — 1373).— The  law  already  developed  (compare 
this  vol.,  ii,  258)  concerning  the  E.M.F.  produced  by  the  action  of  an 
acid  on  a  base,  and  of  a  salt  on  the  corresponding  acid  and  base, 
appears  as  a  special  case  of  a  more  general  law.  If  the  E.M.F.  of  an 
element  consisting  of  solutions  of  two  salts,  A  and  B,  separated  by  a 
porous  division  is  E,  that  of  the  element  made  up  of  solutions  of  A 
and  AB  is  c,  and  that  of  the  element  with  solutions  of  B  and  AB  is 
tg,  it  is  found  that  E  =  ei  +  €^. 

This  has  been  proved  for  six  different  types.  The  law  does  not 
obtain  in  those  cases  where  gaseous  products  or  insoluble  sub- 
stances separate  at  the  electrodes,  but  this  is  easily  accounted  for  by 
polarisation. 

The  E.M.F.  of  the  three  systems  was  determined,  and  in  practically 
all  cases  it  was  found  that  if  =  c^  +  Cg.  In  most  cases,  the  experiments 
were  carried  out  with  various  metals  (platinum,  copper,  mercury,  and 
zinc)  as  electrodes. 

First  Family. — Salts  of  strong  acids ;  the  mixtures  being  thermally 
neutral.  The  mixtures  examined  were:  (1)  A=Zia^O^,  ^  =  CuS04, 
^i?  =  ZnS04,CuS04;  (2)  ^  =  ZnCl2,  iJ^CuSO^,  AB  =  ZnQl^,Gn^O^; 
and  (3)  ^=HgCl2,  5  =  Hg(CN)„  ^^  =  HgOl2,Hg(CN)2.  The  small 
divergencies  observed  are  easily  attributable  to  polarisation  effects. 
In  these  cases,  there  is  scarcely  any  thermal  change  on  mixing  the 
salt  solutions,  and  consequently  the  external  energy  developed  is 
mainly  derived  from  the  surrounding  medium. 
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Second  Family. — Salts  of  weak  acids,  Wlieu  solutions  of  these  salts 
are  mixed,  there  is  a  considerable  thermal  change.  The  cases  examined 
were:  (1)^  =  2NH,C1,  iJ^NagB.O-,  yl/>'  =  2NH,ai,Na.,B407 ;  (2) 
J  =  NaCl,  7i  =  (NHJ.,BA.  ^i?  =  NaCl,(NH,).,B^O^  ;  (3)"  yl  =  NaCl, 
y?  =  (NH^).,C03 ;  and  (4)  ^'=NH^C1,  B  =  l^!i^C6y  In  every  instance, 
A'=€j  +  e.,  within  the  limits  of  experimental  ei'ror. 

Third  Family. — Acid  and  normal  salt  of  a  strong  acid.  The  follow- 
ing were  examined:  ^  =  HC1,  7i=NaCl;  yl=H.,S04,  iZ-NaoSO^; 
A  =  2HC1,  B  =  Na.^SO^ ;  A  =  H.SO^,  B  =  NaCl ;  a"nd  A  =  HCl,"  B  = 
NH^Cl.  The  general  relationship  was  also  evident  in  these  cases.  In 
the  tirst  four  cases,  the  F.M.F.  developed  in  the  element  A  +  B  is  nearly 
the  same.  It  is  also  worthy  of  note  that  the  F.M.F.  of  the  element 
A  +  B  is  very  nearly  the  same  as  that  of  the  system  B  +  AB,  whilst 
the  system  A  +  AB  gives  only  a  very  low  F.M.F. 

Fourth  Family. — Base  and  normal  salt  of  a  strong  acid.  The  thermal 
change  in  these  cases  is  small,  yet  a  comparatively  high  F.M.F.  is 
developed,  and  the  general  relationship  obtains,  as  was  proved  with  : 
.l=NaCl,  7i  =  NaOH;  yl  =  NHA,  T^-NHg)  and  A  =  ^YL^G\,  B  = 
NaOH.  The  F.M.F.  of  the  system  A  +  AB  is  almost  the  same  as  that 
of  the  system  A  +  B,  but  very  small  values  are  obtained  for  the  system 
B  +  AB.  In  the  last  case,  excess  of  base  is  almost  without  influence 
on  the  F.M.F. 

Fifth  Faiiiilj). — Double  salts  stable  in  the  dissolved  condition.  The 
relationship  holds  good  in  these  instances  also,  as  was  proved  by 
experiments  with:  yl  =  Hg(CN).„  7j  =  2KCN,  the  thermal  reaction 
is  Hg(CN)o  (dissolved) +  2K0N  "(dissolved)  = +12-4  Cal.;  A  =  B.gC\^, 
B  =  2KCN,  where  170  Cal.  are  developed  when  solutions  of  the  salts  ai-e 
mixed  ;  A  =  Hg(CN).,,  5  =  2KC1;  A  =  HgClg,  ^  =  2KC1.  When  platinum 
or  copper  electrodes  were  used,  the  results  were  not  quite  satisfactory, 
for  some  mercury  deposited  on  the  electi-odes,  which  caused  a  dissocia- 
tion of  the  complex  ion,  and  consequently  a  change  in  the  constitution 
of  the  solution.  It  was  also  proved  that  six  elements  made  up  of 
HgClq  and  2KCN  could  produce  visible  electrolysis  in  a  voltameter 
containing  dilute  sulphuric  acid  and  pyrogallol  under  a  pressure  of 
0-012  m.  These  results  prove  that  the  heat  developed  by  the  forma- 
tion of  double  salts  which  are  stable  in  presence  of  water  can  be 
utilised  in  carrying  out  external  electrolysis. 

Sixth  Family. — Oxidation  elements.  The  relationship  has  been  veri- 
fied in  the  case  of  galvanic  elements  constructed  from  :  A  =  2FeS0^-|- 
H2S0^,  B  =  H.p.^,  AB  =  Fe.,(SO,)o.  The  thermal  change  is  :  (2 FeS(\  + 
H.^SO,)  (dissolved)  +  Up.,  (dissolved)  =  Fe.,(S0j3  (dissolved)  -1-  62-2  Cal. 

J.  McC. 

Influence  of  Dissolved  Gases  on  Conductivity  for  a  Direct 
Current.  Samuel  L.  BiGi:LO\v(.y.  Physical  ('hem.,  11)03,  7,  327—347. 
Compare  this  vol.,  ii,  128). — The  author  has  investigated  the  currents 
obtained  in  an  electrolytic  cell  with  E.M.F.  less  than  that  necessary 
for  the  decomposition  of  the  electrolyte  ;  the  currents  were  measured 
shortly  after  the  closing  of  the  circuit  and  before  they  had  reached  the 
condition  of  "  residual  currents."  It  was  fouiul  that  heating  the 
electrodes  to  redness    formed  an  elTectivo  method  of  destroying  pre- 
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vious  polarisation.  The  electrolyte  employed  was  iV/200  H.,SO^,  and 
it  was  found  that  the  strength  of  the  current  increased  greatly  with 
the  presence  of  dissolved  gases.  Thus,  if  the  current  through  the 
air-free  electrolyte  be  taken  as  unity,  that  through  the  electrolyte 
when  satui'ated  with  air  is  about  1  9,  when  saturated  with  oxygen  about 
60,  when  saturated  with  nitrogen  about  7,  when  saturated  with 
hydrogen  about  52,  and  when  saturated  with  carbon  dioxide  less  than 
unity.  The  current  is  slightly  less  in  each  case  for  a  normal  sul- 
phuric acid  solution,  indicating  that  the  conductivity  is  not  due 
to  the  ions  of  the  electrolyte.  The  current  obtained  with  pure  water 
is  somewhat  lower  than  that  of  the  sulphuric  acid,  but  the  increase 
when  air  is  dissolved  is  far  less  than  that  in  the  case  of  the  acid  solu- 
tion, although  carbon  dioxide  causes  a  great  increase.  These  results 
appear  to  show  that  if  the  conductivity  is  due  to  the  dissolved  gas, 
it  is  also  dependent  on  the  piesence  of  an  electrolyte.  Although  as 
yet  a  complete  explanation  is  not  possible,  the  author  points  out 
that  these  results  should  not  be  considered  as  opposed  to  the  dis- 
sociation theory,  as  they  apply  to  a  different  group  of  facts  not  satis- 
factorily explained  by  this  theory.  L.  M.  J. 

Saturated  Aqueous  Solutions  of  Difficultly  Soluble  Salts. 
I.  Electrical  Conductivity.  Fiiiedrich  Kohlrausch  [with  F.  Rose 
and  Friedrich  Dolezalek]  {Zeit.  physikal.  Ghem.,  1903,  44,  197 — 249. 
Compare  Kohlrausch  and  Ftose,  Abstr.,  1894,  ii,  7;  Kohlrausch  and 
Dolezalek,  Abstr.,  1902,  ii,  72). — Full  details  are  given  of  the 
measurement  of  the  conductivity  for  solutions  of  41  sparingly 
soluble  salts.  Some  of  the  results  have  been  published  already  {loc. 
cit.).  J.  C.  P. 

Electrolytic  Solution  of  Platinum  by  Alternating  Currents. 
Rudolf  Ruer  {Zeit.  physikal.  Ohem.,  1903,  44,  81 — 113). — Details 
are  given  of  work  already  described  (see  this  vol.,  ii,  407). 

J.  C.  P. 

Electrolysis  of  Aqueous  Solutions.  Carl  Frenzel  {Zeit.  Elektro- 
chem.,  1903,  9,  487 — 496). — When  solutions  of  ammonia  or  of  the 
hydroxides  of  the  alkalis  or  alkaline-earths  are  electrolysed  with  an 
unpolarisable  cathode  and  a  small  anode,  a  gradually  increasing 
E.M.F.  being  employed,  the  curves  representing  the  connection 
between  the  current  passing  and  the  applied  E.M.F.  exhibit  a  change 
of  direction  corresponding  with  the  discharge  of  hydroxyl  ions  ;  after 
this,  the  current  increases  with  increasing  E.M.F.,  it  then  remains 
constant  or  diminishes,  and  finally  increases  again.  The  E.M.F.  at 
which  the  second  increase  begins,  varies  with  the  concentration  of 
the  hydroxyl  iocs  in  the  solution  ;  when  the  latter  is  divided  by  10, 
the  E.M.F.  rises  by  0-06  volt.  The  form  of  curve  described  above 
is  only  obtained  when  the  anode  is  a  platinum  wire  freshly  heated  to 
redness;  when  the  same  wire  is  used  repeatedly,  the  successive  curves 
become  more  and  more  continuous,  finally  exhibiting  a  steady  rise  of 
current  with  rising  E.M.F.  The  change  is  much  more  marked  in 
solutions  of  ammonia  than  it  is  in  the  other  solutions.  It  is  shown 
that  the  impurities  in  the  salts  used  have  no  effect  on  the  form  of  the 
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curves,  and  also  that  the  assumption  of  a  transition  resistance  at 
the  anode  due  to  a  hiyer  of  gas  does  not  account  for  it.  The  assump- 
tion of  some  chemical  change  at  the  anode  is  therefore  necessary. 
The  most  probable  is  the  formation  of  ozone  by  interaction  of  dis- 
charged hydroxyl  ions  and  molecvilar  oxygen  occluded  by  the  electrode. 
This  is  capable  of  explaining  the  effect  of  heating  the  anode  to  redness, 
and  also  the  dependence  of  the  position  of  the  change  of  diiection 
on  the  concentration  of  the  hydroxyl  ions  in  the  solution.         T.  E. 

Classification  of  Liquids  and  Crystals  from  a  Magnetic 
Point  of  View.  Geouges  Meslin  {Compt.  rend.,  1903,  136, 
1438 — 1440.  Compare  this  vol.,  ii,  408,  521).— The  author  finds  that 
crystalline  substances  may  be  divided  into  two  classes  according  to 
the  positive  or  negative  character  of  tlie  dichroism  induced  in  their 
suspensions  in  a  selected  liquid,  when  these  are  placed  in  a  magnetic 
field  (loc.  cit.).  Liquids  may  be  divided  similarly  according  to  whether 
their  mixtures  with  a  selected  crystalline  substance  are  positively 
or  negatively  dichroic  in  a  magnetic  field.  A  preliminary  classifica- 
tion of  this  kind  for  a  number  of  liquids  and  solids  is  given  in  the 
original.  T.  A.  H. 


Permanent  Changes  and  Thermodynamics.  IX.  Pierre 
DuHEM  {Zeit.  phi/.sikal.  Chetn.,  1903,  43,  695 — 700). — A  theoretical 
paper,  not  suitable  fur  abstraction.  J.  C  P. 

Dissociation  Curves.  Albert  Bouzat  {Compt.  rend.,  1903,  136, 
1395 — 1397). — The  dissociation  pressures  at  several  temperatures 
have  been  determined  for  a  number  of  solid  substances  which  dis- 
sociate into  solid  and  gaseous  substances,  and  the  results  have  been 
compared  with  those  obtained  by  Troost  (Abstr.,  1879,  501)  for  the 
compound  NH^C1,3XH3. 

If  Qj.  is  the  quantity  of  heat  absorbed  by  the  separation  of  1  mol. 
of  gas  at  the  temperature  7',  it  can  be  shown  by  applying  Clapeyron's 
formula  that  if  (/y./7'  in  two  univariant  systems  has  the  same  value 
for  a  particular  pressure,  the  ratio  l\i/2\i  of  the  absolute  temperatures 
corresponding  with  the  same  pressure  in  the  two  systems  is  constant 
whatever  be  the  pressure  ;  and  inversely,  if  TajT^  is  constant  at  all 
pressures,  the  value  of  Qi-jT  has  the  same  value  for  any  particular 
pressure  in  the  two  systems  A  and  B.  The  results  obtained  confirm 
this  deduction. 

The  results  also  show  that  if  all  the  univariant  systems  in  which 
a  solid  gives  rise  by  dissociation  to  another  solid  and  a  gas  be  arranged 
in  a  group,  the  ratio  of  the  temperatures  corresponding  with  the  same 
dissociation  pressure  of  any  two  systems  of  the  group  is  constant 
whatever  be  the  pressure.  This  law  shows  that  the  whole  of  the 
dis.sociation  curve  of  a  system  (univariant)  may  be  traced  if  a  single 
point  is  determined. 

Since  ^;/7'  represents  the  variation  of  entroj)y,  it  follows  that  if 
these  univariant  systems  be  arranged  as  before,  in  a  group,  tlie  varia- 
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tion  of  entropy  which  results  from  the  liberation  of  1   mol.  of  gas  at 
a  determinate  pressure  is  the  same  for  all  the  systems  of  the  groups. 

The  experiments  were  made  with:  AgCl,l"5NH.5  ;  ZnClojGNH^; 
CuSO^.Sl-l.O;  PbgO^;  and  BaO,.  J.'McC.  ' 

Phenyl-substitution  in  the  Phenylmethanes,  their  Carbinola 
and  Chlorides.  Jules  Sciimidlin  {Comjjt.  rend.,  1903,  136, 
1560 — 1562). — The  following  heats  of  combustion  have  been  deter- 
mined, and  from  these  values  the  heats  of  formation  from  the  elements 
have  been  calculated  : 

Heat  of  coml)ustion 
at  constant 

, '■ ^  Heat  of 

volume.  inessiue.  foniiation. 

Toluene 937-4Cal.  938-5Cal.  -    2-4Cal. 

Diphenylmethane 1658-2    „  1659-9  „  -20-0  „ 

Triphenylmethane 2385-1    „  2387-3  ,,  -43-6  „ 

Tetraphenylmethane 3101-2    ,,  3104-1  „  -56-6  „ 

Benzyl   alcohol  890-9    „  891-8  ,,  +44-3  „ 

Diphenylcarbinol   1612-5    „  1613'9  „  +260  „ 

Triphenylcarbinol 2340-0    „  2342-0  „  +    1-7  „ 

Benzyl  chloride 885-7    „  886-6  „  +19-9  „ 

Chlorodiphenylmethane 1615-9    „  1617-3  „  -    7-0  „ 

Chlorotriphenylmethaue   ...  2346-5    „  2348-5  ,,  -34-9  „ 

From  these  heats  of  formation,  it  can  be  seen  that  the  thermal  effect 
of  the  substitution  by  the  phenyl  group  is  not  constant,  but  varies 
with  the  character  of  the  compound  in  which  the  substitution  takes 
place. 

From  the  following  table,  the  thermal  changes  which  take  place  in 
the  formation  of  carbinols  or  of  chlorine  substitution  products  are 
seen  to  diminish  as  the  number  of  phenyl  groups  present  increase : 

CH.,Ph  +    O    =   CH.Ph-OH  +  46-7  Cal. 

CH2Ph2  +    O    =    CHPha'OH  +  46-0   „ 

GHPh,  +    O    =    CPhg-OH  +  45-3    „ 

CHgPh  +    CI    -    H    =    CHgPhCi    +  22-3    „ 

CH,Ph.,  +    CI    -    H    =    CHPh„Cl    +  13-0   „ 

CPngCf  +    CI    -    H   =   CPhgCl       +  9-2    „ 

J.  McC. 

Vapour  Pressures  of  Ternary  Mixtures.  Frans  A.  H. 
ScHREiNEMAKEKS  {Zeit.  p^iysihol.  Chem..,  1903,  43,  671 — 685.  Com- 
pare Abstr.,  1901,  ii,  146,  224,  305,  372,  436,  641).— A  theoretical 
discussion  of  some  points  of  diiference  between  the  author's  results 
and  those  of  O.stvvald  [Ahhandl.  K.  Sachs.  Ges.  Wiss.,  1900,  25,  413). 

J.  C.  P. 

Osmotic  Pressure.  A.  Smits  (/tec  trav.  chim.,  1903,  29,, 
153  — 158). — A  theoretical  paper  emphasising  the  view  that  in  solution 
there  is  no  "  essential  difference  between  the  solvent  and  the  dissolved 
substance."  W.  A.  D. 
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Displacement  of  Osmotic  Equilibrium  by  Surface  Tension. 
Felix  Kauflek  {Zeit.  p/i>/sikal.  Chem.,  1903,  43,  686  — 694).— The 
paper  is  almost  entirely  mathematical.  With  the  help  of  the  formulae 
obtained,  it  is  possible  to  predict  approximately  the  excess  concentra- 
tion within  cotton  fibres  immersed  in  the  solution  of  a  dye. 

J.  C.  P. 

Dissociation  in,  and  Crystallisation  from,  a  Solid  Solution. 
CoRNEMs  A.  LoBRv  DE  BuuYX  and  (1  L.  JuNGius  {I'roc.  K.  Acad. 
Wetensch.  Amsterdam,  1903,  5,  643  —  646). — From  the  cliange  in  colour 
which  takes  place  when  o-nitrobenzaldehyde  is  exposed  to  sunlight 
(Ciamician  and  Silber,  Abstr.,  1901,  i,  547),  it  is  assumed  that  the 
o-nitrosobenzoic  acid  formed  remains  at  first  in  solid  solution,  and  to 
judge  from  the  green  colour  it  is  in  the  unimolecular  condition. 
Further  exposure  to  sunlight  causes  change  with  deepening  in  colour 
until  the  saturation  point  is  reached  ;  the  nitrosobenzoic  acid  then 
crystallises  out,  and  the  mass  becomes  lighter  in  colour,  owing  probably 
to  a  change  to  the  bimolecular  acid,  which  is  white.  The  amount  of 
o-nitrosobenzoic  acid  formed  after  definite  intervals  of  exposure  has 
been  determined,  but  on  account  of  the  inconstancy  of  the  light  it  is 
not  possible  to  ascertain  the  velocity  of  the  transformation.  The 
saturated  solution  contains  about  2'6  mols.  of  acid  per  100  mols. 

J.  McC. 

Polymerisation  of  Organic  Liquids.  G.  G.  Longinescu  {Ann. 
Sci.  Univ.  Jassi/,  1903,  2,  126 — 130). — The  author  has  found  that  for 
a  large  number  of  organic  liquids  the  relationship  7^/JJ  =  ^n  constant 
holds,  T  denoting  the  absolute  boiling  point,  D  the  density  at  0°, 
and  n  the  number  of  atoms  in  the  molecule  ;  the  value  of  this  con- 
stant is  about  100,  and  hence  the  equation  TjlOOD  =  Jn,  gives  a  means 
of  determining  the  degree  of  aggregation  in  the  case  of  polymei-ised 
molecules.  Tables  are  given  showing  the  agreement  between  the 
calculated  values  for  the  number  of  atoms  in  the  molecule  and  those 
deduced  from  the  formula.  In  the  case  of  polymerised  molecules,  the 
degree  of  association  calculated  by  this  method  agrees  in  many  case.s 
closely  with  that  obtained  by  Ramsay's  method  of  capillary  ascension ; 
thus  for  methyl,  ethyl,  and  propyl  alcohols,  acetone,  and  nitroethane, 
the  values  for  the  degree  of  polymerisation,  3"1,  2'2,  1'7,  T6,  1'4,  are 
obtained  instead  of  3-4,  2'7,  2'2,  1*3,  1*5,  as  given  by  Ramsay. 
Acetonitrile  as  a  liquid  apparently  exists  as  (CH3*CN)3.      W.  A.  D. 

Solubility  of  Homogeneous  Mixtures.  Mixed  Depolarisers. 
Alfhei)  'i'liiEL  (Zeit.  physi/crd.  Chem.,  1903,  43,  641 — 670.  Compare 
Kiister,  Abstr.,  1899,  i],  205  ;  Kiister  and  Thiel,  Abstr.,  1900,  ii, 
255;  this  vol.,  ii,  136;  Thiel,  Abstr.,  1900,  ii,  521).— The  author 
discusses  various  oases  of  homogeneous  mixtures  in  relation  to  their 
solubility,  and  illustrates  each  as  far  as  possible.  The  question  is 
that  of  the  way  in  which  the  solubility  varies  witii  the  composition  of 
the  solid  mixture.  The  following  are  the  chief  cases  distinguished  by 
the  authoi'.      I.   TIk;  two  components  are  completely  miscible,  anil  the 
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solubility  curve  is  a  straight  line  joining  the  solubility  points  for  the 
components ;  in  other  words,  the  change  in  solubility  is  proportional 
to  the  change  in  composition  of  the  solid.  This  case  is  illusti'ated  by 
silver  chloride  and  bromide,  potassium  and  rubidium  permanganates, 
7>dichlorobenzene  and  ;>dibromobenzene,  and  possibly  potassium 
permanganate  and  perchloi'ate.  II,  The  solubility  curve  exhibits  a 
maximum.  Oases  cited  here  ai-e  /3-naphthol  and  naphthalene  (Kiister, 
Abstr,,  1895,  ii,  439),  lead  and  barium  formates.  III.  The  solubility 
curve  exhibits  a  minimum.  IV.  The  miscibility  of  the  components 
is  limited,  and  the  solubility  of.  the  mixtures  is  intermediate  between 
the  solubilities  of  the  components.  To  the  gap  in  the  mixture  series 
there  corresponds  a  horizontal  line  in  the  solubility  curve.  An  example 
of  this  is  furnished  by  mixtures  of  silver  bromide  and  iodide  (Thiol, 
loc.  cii.).  V.  The  miscibility  of  the  components  is  limited,  and  the 
solubility  of  the  saturated  mixture  is  greater  than  that  of  either 
component.  Examples  of  this  case  are  furnished  by  potassium  and 
thallium  chlorates,  ammonium  and  potassium,  bromides,  potassium  and 
thallium  nitrates. 

A  number  of  subordinate  and  complicated  cases  are  also  discussed 
in  the  paper.  J.  C.  P. 

Influence  of  Foreign  Substances  on  the  Solubility  of 
Phenylthiocarbamide  and  of  Boric  Acid  in  Water.  Petru 
BoGDAN  (Ann.  Sci.  Univ.  Jassy,  1903,  2,  95 — 118). — Values  are 
given  showing  the  increase  of  solubility  of  phenylthiocarbamide  in 
water  caused  by  the  addition  of  non-electrolytes  such  as  carbamide, 
sucrose,  ethyl  and  propyl  alcohols,  and  acetone.  With  these  sub- 
htances,  tthe  value  of  the  molecular  constant  C  =  L^  -  Lja,  where 
Lq  is  the  solubility  in  pui'e  water,  L^  the  solubility  in  water  containing 
a  gram-mols.  of  the  non-electrolyte,  is  sensibly  the  same  in  dilute 
solution.  Electrolytes  such  as  potassium  and  sodium  niti-ate  diminish 
the  solubility  of  the  thiocarbamide,  the  effect  of  the  former  being 
greater  than  that  of  the  latter. 

The  solubility  of  boric  acid  in  water,  on  the  other  hand,  is  increased 
by  both  electrolytes  and  non-electrolytes  alike  ;  in  the  case  of  electrolytes, 
the  solubility  increases  as  the  strength  of  the  acid  of  the  salt  dimin- 
ishes, and  it  is  thus  shown  that  a  true  chemical  change  is  here  involved, 

A  long  theoretical  discussion  of  Jahn's  and  Nernst's  theories  is 
included  in  the  paper.  W.  A.  D. 

Precipitation  of  Colloidal  Solutions  by  Electrolytes. 
Heubert  Freundlicu  (Zeit.  physikal.  Ghem.,  1903,  44,  129 — 160. 
Compare  Binder  and  Picton,  Trans.,  1895,67,63;  Hardy,  Abstr., 
1900,  ii,  396;  Spring,  Abstr.,  1900,  ii,  713).— Colloidal  solutions  of 
arsenious  sulphide,  ferric  hydroxide,  and  platinum  were  employed  in 
this  investigation,  and  the  precipitating  power  of  various  salts  was 
compared  by  determining  the  concentration  of  the  salt  solution  that, 
within  a  given  time  and  under  otherwise  equal  conditions,  caused  a 
separation  of  flocks  large  enough  to  be  kept  back  completely  by  a 
filter  of  a  standard  type.     For   colloidal   solutions   exhibiting  anodic 
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convection  under  the  influence  of  a  current  (arsenious  sulphide  and 
phitinum),  the  precipitating  power  of  a  salt  is  practically  independent 
of  the  anion,  the  valency  of  the  cathion  being  the  determining  factor. 
Tervalent  ions  are  more  effective  than  bivalent  ions,  and  these  again 
are  more  effective  than  univalent  ones.  For  a  colloidal  solution 
of  ferric  hydroxide,  which  exhibits  cathodic  convection,  the  valency 
of  the  anion  is  the  chief  determining  factor.  Further,  in  the 
case  of  the  univalent  ions,  an  influence  of  the  rate  of  migration  may 
be  detected  ;  thus,  in  the  precipitation  of  a  colloidal  solution  exhibiting 
anodic  convection,  the  acids  are  more  effective  than  the  salts  yield- 
ing univalent  cathions.  Spe iking  generally,  eijuivalent  solutions  of 
equally  dissociated  electrolytes,  yielding  ions  of  the  same  valency  and 
with  nearly  equal  rates  of  migration,  are  equally  effective  in  the 
precipitation  of  colloidal  solutions. 

It  has  been  shown  that  the  precipitating  effect  is  dependent  not 
only  on  the  concentration  of  the  precipitating  salt,  but  also  on  the 
rate  at  which  the  latter  is  added  to  the  colloidal  solution.  This 
leads  the  author  to  regard  the  process  in  question  as  one  involving 
the  element  of  time  (as  a  process  of  diffusion) ;  it  cannot  be  ex- 
plained by  a  displacement  of  the  statical  equilibrium.  As  a  working 
hypothesis,  the  author  supposes  the  colloidal  substance  to  be  semi- 
permeable to  the  ions,  the  character  of  the  semi  permeability  being 
closely  bound  up  with  the  direction  of  the  convection  (anodic  or 
cathodic).  J.  C,  P. 

Determination  of  Molecular  Weights.  VII.  Ernst  Beckmann 
{Zeit.  plnjsikdl.  Chevi.,  11)03,44,  161  —  r.i6). — I.  Boiling  point  method, 
A  few  minor  improvements  are  suggested  on  the  apparatus  previously 
described  (Abstr.,  1902,  ii,  303).  The  tube  for  the  introduction  of 
the  vapour  of  the  solvent  (marked  D  in  sketch,  loc.  cit.)  is  now 
fused  in  near  the  bottom  of  the  boiling  point  tube  instead  of  at  the 
top ;  the  greater  part  of  this  tube  is  consequently  in  the  outside  boil- 
ing vessel. 

II.  Freezing  point  method.  The  author  has  previously  described  a 
freezing  point  apparatus  with  electromagnetic  stirrer  (Abstr.,  1897, 
ii,  88,  362),  and  in  the  present  paper  some  minor  modifications  of  that 
appar.itus  are  suggested,  chiefly  with  the  view  of  miking  it  less 
expensive. 

An  apparatus  is  described  in  which  liquid  air  is  used  as  the  cooling 
agent,  the  liquid  air  being  introduced  between  an  inner  and  an  outer 
Dewar  tube. 

The  author  also  replies  at  length  to  recent  criticisms  of  his  freezing 
point  apparatus.  J,  C.   P. 

Crystallisation  of  Sparingly  Soluble  Substances.  August 
iJK.ScJiULTKN  {Cot/ipt.  read.,  1903,  136,  1444 — 1446).  — When  10  grams 
of  hydrated  barium  chloride  are  dissolved  in  a  mixture  of  3  litres  of 
water  with  300  c.c.  of  concentrated  hydrochloric  acid,  and  to  this 
there  is  added,  at  the  rate  of  1  or  2  drops  per  minute,  a  solution  of  2 
grams  of  sulpliuric  acid  in  2  litres  of  water,  crystals  of  barium  sul- 
phate  begin  to   form  at   the  end  of  24  hours,  and  after  the  lapse  of 
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one  month  from  8  to  9  grams  of  crystals  of  an  averaij;e  length  of  5 
mm.  are  produced.  These  show  more  facets  than  crystalline  barium 
sulphate  obtained  by  other  methods,  and  have  a  sp.  gr.  4-499  at  15°. 

By  the  application  of  this  method  of  slow  admixture  by  diffusion 
to  solutions  of  appropriate  materials,  crystalline  preparations  of  a 
large  number  of  insoluble  substances  have  been  prepared,  including 
aluminium  hydroxide,  bismuth  phosphate  and  arsenate,  celestine, 
anglesite,  bobierrite,  &c.  T.  A.   H. 

Formation  of  Complexes  and  some  Physico-chemical 
Constants  for  Mercury-Halogen  Compounds.  Miles  S.  Sherrill 
{Zeit.  physilrd.  Chein.,  1903,  43,  705— 740).— The  tendency  of  the 
mercury  haloids  to  form  complexes  is  well  known  (compare  Le  Blanc 
and  Noyes,  Abstr.,  1891,  388;  Richards  and  Archibald,  Ab>tr.,  1902, 
ii,  384).  The  author  contributes  a  detailed  study  of  the  mutual 
relations  of  mercuric  cyanide,  iodide,  bromide,  and  chloride  to  the 
corresponding  potassium  salts  as  indicated  by  E.M.F.,  solubility, 
freezing  point,  and  partition  experiments.  The  formation  of  complexes 
is  established  in  all  cases,  and  if  the  complex  anion  formed  is  repre- 
sented as  (HgX.i)„,X',i,  the  experimental  work  indicates  that  for  most 
concentrations  m  =  l  and  7i  =  2.  When  the  mercury  salt  is  in  excess, 
complexes  may  be  formed  containing  relatively  more  mercury,  especially 
in  the  case  of  the  chloride  and  bromide.  Solubility  and  freezing  point 
expei'iments  with  the  cyanide  point  to  the  existence  of  a  complex  in 
which  «i=l,  ?i  =  l.  In  the  cai-e  of  the  iodide,  indication  was  obtained 
of  a  complex  with  m  =  1,  n='i.  The  order  of  solubility  of  mercuric 
and  mercurous  haloids,  as  well  as  the  relative  equilibrium  constants 
which  express  the  tendency  to  the  formation  of  complexes,  are  in 
accordance  with  Bodltinder's  rule  (Abstr.,  1898,  ii,  554),  and  Abegg 
and  Bodlander's  theory  of  electro-affinity  (Abstr.,  1899,  ii,  542). 

J.  C.  P. 

Rates  of  Reactions  in  Solutions  containing  Ferrous  Sul- 
phate, Potassium  Iodide,  and  Chromic  Acid.  Clara  C.  Benson 
(/.  ]'hysical  Chem.,  1903,  7,  356 — 388).— The  results  of  the  experi- 
ments by  the  author  and  by  DeLury  (this  vol.,  ii,  200,  471)  have  led 
to  the  following  conclusions :  the  rate  of  liberation  of  iodine  in  the 
absence  of  ferrous  salts  is  approximately  proportioual  to  the  concen- 
tration of  the  dichiomate  and  to  the  square  of  that  of  the  acid,  and  the 
relation  to  the  concentration  of  the  iodide  is  given  by  an  expression 
E  =  mC  +  nC'^.  The  rate  is  accelerated  by  ferric  salts.  In  the  absence 
of  iodide,  the  rate  of  oxidation  of  ferrous  sulphate  is  proportional  to 
the  squares  of  the  concentration  of  the  ferrous  salt  and  of  the  acid, 
and  to  the  l/4th — l/8th  power  of  dichromate  concentration.  Ferric 
salt  retards  the  action.  In  the  presence  of  ferrous  salts,  the  rate  of 
liberation  of  iodine  is  proportional  to  the  l/3rd — l/6th  power  of  the 
concentration  of  the  dichromate,  to  the  4th  power  of  that  of  the  acid, 
and  to  the  1st  power  of  the  concentrations  of  the  ferrous  salt  and  of 
the  iodide.  The  action  is  retarded  by  ferric  salts.  In  the  presence  of 
iodide,  the  rate  of  oxidation  of  ferrous  sulphate  is  proportional  to  the 
concentration  of  the  dichromate  and  ferrous  sulphate  and  to  the  3rd 
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or  4tli  power  of  the  concentration  of  tlie  acid.  Increase  of  iodide 
causes  at  first  a  decrease  and  later  an  increase  of  the  rate.  The  author 
considers  that  the  results  are  not  in  accord  with  the  peroxide  theory, 
which  assumes  the  primary  product  of  oxidation  of  the  ferrous 
sulphate  to  be  a  peroxide,  which  then  reacts  with  the  iodide  and  the 
remaining  ferrous  salt.  Better  agreement  is  obtained  if  the  iodide  is 
assumed  to  take  part  in  the  reaction,  and  the  two  reactions  are 
suggested  as  occurring  together  (1)  between  CrgO^,  FeT,  I,  and  4H, 
and  (2)  between  CrgO;,  2Fe,  aud  2H.  L.  M.  J. 


Change  in  the  Rate  of  Inversion  with  Temperature,  Carl 
KuLLGREN  {Zeit.  ph'jsikal.  Chem.,  1903,  43,  701— 704).— Whilst  the 
rapid  inci'ease  with  temperature  of  the  velocity  of  a  reaction  (often 
10 — 15  per  cent,  per  degree)  cannot  be  explained  on  kinetic  grounds, 
the  author  makes  a  calculation  to  show  that  this  increase  in  the  case 
of  sugar  inversion  maybe  almost  completely  accounted  for  by  the  increase 
with  temperature  of  the  degrees  of  dissociation  of  water  and  sucrose. 
The  change  in  the  dissociation  is  known  for  water  from  Kohlrausch 
and  Heydweiler's  researches,  for  sucrose  from  Madsen's  work  (Abstr., 
1901,  ii,  228.     Compare  Kullgren,  Abstr.,  1902,  ii,  647).      J,  C.  P. 


Application  of  the  Phase  Rule  to  the  Distillation  of  Tur- 
pentine. JNIaurice  Vezes  (Hull.  >Soc.  chim.,  1903,  [iii],  29, 
470 — 478). — Crude  turpentine,  essentially  a  solution  of  about  75  per 
cent,  of  colophony  in  about  25  per  cent,  of  oil  of  turpentine,  con- 
stitutes a  divariant  system,  and  the  form  of  its  vapour  tension  curve 
is  conditioned  by  the  composition  of  the  solution.  When  water  is 
added  to  liquefied  tui'peutine  in  sufficient  quantity  to  produce  a  second 
liquid  layer,  the  system  remains  divariant,  and  the  vapour  tension 
curve  lies  between  that  of  (a)  a  heterogeneous  mixture  of  oil  of  tur- 
pentine and  water  and  {b)  that  of  water  alone  (since  colophony  is  not 
volatile  at  the  temperatures  concerned).  The  boiling  point  of  the 
mixture  can  therefore  only  vary  between  95°  and  100°,  and  the 
molecular  composition  of  the  vapour,  and  therefore  of  the  distillate, 
at  any  stage  as  regards  («)  oil  of  turpentine  and  {J>)  water,  is  proper 
tional  to  the  vapour  pressures  of  these  liquids  at  the  particular  boiling 
point. 

When  steam  is  pas.'^ed  into  turpentine,  the  system  becomes  tri- 
variant,  and  the  form  of  the  vapour  tension  curve  is  conditioned  by 
the  simultaneous  compositions  of  the  vapour  and  liquid  phases  ;  its 
displacement  being  limited  by  (1)  the  vapour  pressure  curve  of  a 
heterogeneous  mixture  of  water  and  turpentine,  and  (2)  the  vapour 
pressure  curve  of  turpentine.  The  boiling  point  may  therefore  range 
between  the  temperatures  97°  and  184°,  and  the  composition  of  the 
distillate  produced  ranges  from  that  stated  in  the  preceding  paragraph 
to  oil  of  turpentine  free  from  water. 

Boiling  points  for  the  construction  of  these  curves  are  given  in  the 
original,  and  it  is  pointed  out  that  the  distillation  of  turpentine  after 
admixture  with  excess  of  water,  as  carried  out  in  the  Laudes  district, 
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gives  the  best  yield  of  oil  of  turpentine   at  the  lowest  possible  tem- 
perature. T.  A.  H. 

Conception  of  Independent  Components.  Johannes  J,  van 
Laar  {Zeit.  physikal.  Chem.,  1903,  43,  741 — 744). — In  reference  to  the 
discussion  between  Wegscheider  and  Nernst  (this  vol.,  ii,  356),  the 
author  expresses  himself  in  favour  of  the  latter's  views.        J.  0.  P. 

Theory  of  Valency  and  of  Molecular  Compounds.  Richard 
Abecg  {Chem.  6'en^r.,  1903,  i,'  1203— 1204  ;  from  Vidensk.  Skrift.  I. 
Math.-natur.  Klasse,  1902,  No.  12,  Ghrisiiania). — Experimentally  there 
is  no  hard  and  fast  line  to  be  drawn  between  atomic  and  molecular 
compounds,  and  in  suggesting  a  theoretical  basis  for  the  possibility  of 
varying  valency,  the  author  endeavours  to  look  at  both  classes  from 
the  same  standpoint.  He  supposes  that  each  element  has  two  opposite 
kinds  of  valencies,  'normal-'  and  '  contra-valencies.'  The  latter  are 
never  fewer  than  the  former,  and  the  sum  of  the  two  together  is  8. 
The  normal  valencies  are  the  stronger,  positive  in  the  case  of  metals, 
negative  in  the  case  of  metalloids,  whilst  their  numbers  in  the  first  7 
groups  of  the  periodic  system  are  respectively  1,  2,  3,  4,  3,  2,  1.  The 
eighth  group  contains  elements  without  normal  valency,  and  with  8 
contravalencies. 

It  is  not  necessary  that  an  element  should  exhibit  its  maximum 
valency  ;  the  higher  this  is,  the  greater  is  the  tendency  for  valencies  to 
become  latent ;  this  is  especially  the  case  with  contravalencies.  The 
higher  the  atomic  weight  of  an  element,  the  more  important  is  the 
part  played  by  the  contravalencies.  Thus,  of  the  7  positive  con- 
travalencies of  the  halogens,  those  of  iodine  are  most  in  evidence. 
That  the  negative  contravalencies  of  the  metals  are  less  active  than 
the  positive  contravalencies  of  the  halogens  is  probably  connected 
with  the  fact  that  the  positive  electrons  ai-e  much  more  closely  bound 
up  with  matter  than  the  negative.  The  weakness  of  the  metallic 
contravalencies  is  associated  with  the  fact  that  the  metals  are 
monatomic,  and  the  evident  contravalencies  of  the  metalloids  are 
regarded  as  responsible  for  the  constitution  of  their  molecules. 
Complex  cathions  are  much  more  seldom  met  with  than  complex 
anions,  and  this  is  attributed  to  the  relative  weakness  of  the  metallic 
contravalencies. 

The  author  regards  the  physical  and  chemical  properties  of  a 
solvent,  especially  its  dissociative  power,  as  associated  with  the 
contravalencies  of  its  constituent  elements.  Molecular  association  in 
liquids  may  be  similarly  regarded.  J.  0.  P. 
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Inorganic    Chemistry. 


Hydrogen  Peroxide  of  Crystallisation.  Hiciiaud  Willstatter 
(Ikr.,  1903,  36,  1828— 1829).— Wiede  (Abstr.,  1898,  ii,  295;  1899,  i, 
319)  first  observed  that  hydrogen  peroxide  forms  luolecuhxr  cotnpound.s 
with  salts,  and  our  knowledge  of  such  substances  has  since  been  ex- 
tended by  Tanatar  and  others. 

When  a  solution  of  ammonium  sulphate  in  30  per  cent,  hydi-ogen 
peroxide  is  evaporated  over  sulphuric  acid,  transparent  plates  and 
prisms  of  the  composition  (NH^)2SO^,II,,02  separate.  The  crystals 
smell  of  ozone,  and  when  they  are  warmed  gently  under  diminished 
pressure,  a  concentrated  solution  of  hydrogen  peroxide  can  be  dis- 
tilled off.  The  solution  of  the  salt  in  water  has  a  feebly  acid 
reaction. 

From  sodium  sulphate,  transparent,  octahedral  crystals  of  the  com- 
position NaoSO^,H.,0,^H._,0.,  were  prepared. 

Such  salts  can  be  substituted  for  persulphates  and  percarbonates  in 
certain  reactions  ;  they  can  be  used  medicinally  instead  of  aqueous 
solutions  of  hydrogen  peroxide.  They  part  with  hydrogen  peroxide  in 
ether  and  in  other  indifferent  organic  solvents.  A.  McK. 

Catalytic  Decomposition  of  Hydrogen  Peroxide.  II.  J.  H. 
Kastle  and  A.  S.  Loevenhart  {Amer.  Chem.  J.,  1903,  29,  563—588. 
Compare  this  vol.,  ii,  415). — A  theoretical  paper,  in  which  the  mode  of 
action  of  hydrogen  peroxide  as  an  oxidising  agent  and  its  catalytic  de- 
composition by  various  substances  are  discussed.  Hydrogen  peroxide 
can  oxidise  certain  substances  directly,  without  the  intervention  of  a 
catalyser  and  without  the  evolution  of  oxygen.  In  certain  oxidations  by 
hydrogen  peroxide,  oxygen,  on  the  other  hand,  is  evolved,  and  in  some 
cases,  as  in  the  oxidation  of  nitriles,  the  same  quantity  of  oxygen 
leaves  the  system  as  molecular  oxygen,  as  that  which  remains  in  it 
combined  with  the  oxidation  products.  Certain  oxidations  are  not 
effected  by  hydrogen  peroxide  alone,  but  a  catalyser  is  necessary. 
Again,  hydrogen  peroxide  sometimes  appears  to  act  like  a  reducing 
agent.  Those  substances  which  induce  oxidations  by  means  of 
hydrogen  peroxide  are  also  capable  of  effecting  its  catalytic  decom- 
position under  certain  conditions.  The  theory  propounded  by  the 
authors  to  account  for  all  these  phenomena  is  that  the  hydrogen 
peroxide  tends  to  unite  with  the  oxidisable  substance  to  form  an  un- 
stable compound  which  will  part  with  its  oxygen  more  readily  than 
does  hydrogen  peroxide  itself  ;  this  compound  will  therefore  act  as  an 
oxygen  carrier.  This  view  is  supported  by  the  fact  that  such  additive 
compounds  have  been  isolated  by  Schijue,  de  Forcrand,  and  others. 
When  sulphurous  acid  is  oxidised  by  hydrogen  peroxide,  for  example, 
the  labile  holoxide  compound,  H*S0.,(0.2)H,is  supposed  to  be  first  formed. 
The  so-called  reductions  with  hydrogen  peroxide  are  probably  oxidations 
m  their  initial  phases,  that  is,  complex  oxidation  products  are  first 
termed  and   these  then   decompose  ;  for   instance,   the   interaction  of 
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silver  oxide  ami  liydi'o<ren  peroxide  is  represented  by  the  equations, 
(1)  Ag,0  +  3H,0,  =  H20  +  H,Ag.p„(2)  H,Ag,0,;  =  2Ag  + •2H2O  +  2O2. 
Manganese  peroxide  and  lead  peroxide  decompose  hydrogen  peroxide 
in  alkaline  solution,  remaining  themselves  unchanged,  that  is,  unstable 
holoxides  and  hydroholoxides  are  formed  which  then  decompose  into 
water,  molecular  oxygen,  and  original  catalyser. 

Normal  holopermauganic  acid  is  supposed  by  the  autliors  to  be 
formed  by  tlie  action  of  hydrogen  peroxide  on  permanganic  acid,  thus  : 
Mn.^Oy  +  2H.,0 +  5H.,Oo  =  H^4Mn20j9  ;  the  decomposition  of  holoper- 
manganic  acid  is  a  gradual  one,  H2O3  being  the  intermediate 
product. 

The  unstable  holoxide  derivatives  may  act  in  two  ways.  They  may 
either  effect  the  oxidation  of  certain  reducing  agents,  which  cannot  be 
oxidised  by  hydrogen  peroxide  alone,  or,  if  such  reducing  agents  are 
not  at  hand,  these  holoxide  derivatives  may  undergo  decomposition 
themselves,  yielding  molecular  oxygen,  water,  and  the  catalyser  in  its 
original  form,  or  a  stable  oxidation  product  of  the  latter.  The  fact 
that  both  those  processes  occur  simultaneously,  and  that  a  good  oxygen 
carrier  is  generally  a  good  catalyser,  and  vice  versd,  is  of  itself  evidence 
that  these  two  processes  are  causally  related. 

The  role  of  catalase  in  the  living  cell  is  discussed.  Catalase  is  a 
substance  or  mixture  of  substances  with  a  tendency  to  combine  with 
hydrogen  peroxide  to  form  a  very  unstable  holoxide  derivative. 

A.  McK. 

Regularities  in  the  Composition  of  Halogen  Double  Salts. 
Fritz  Ephraim  {Ber.,  1903,  36,  1912 — 1914.  Compare  this  vol.,  ii, 
418). — A  detailed  reply  to  Grossmann's  criticisms  (this  vol.,  ii,  476). 

W.  A.  D. 

Mixtures  of  Iodine  and  Sulphur.  E..  Boulouch  {Compt.  rend., 
1903,  136,  1577  — 1578). — The  melting  and  solidification  curve  of  a 
mixture  of  iodine  and  sulphur  has  been  followed  by  the  dilatometric 
process.  If  the  temperature  is  marked  off"  on  the  abscissas-axis  and 
the  volumes  taken  as  the  ordinates,  a  curve  is  obtained  which  consists 
of  four  parts  :  below  65  5°,  an  almost  straight  line  which  rises  with 
increasing  temperature  ;  at  65"5°,  a  line  perpendicular  to  the  tempera- 
ture axis;  from  65"5  to  f,  a  line  which  rises  rapidly;  and  above  f,  a 
line  which  is  nearly  parallel  to  the  first.  This  shows  that  all  the 
mixtures  contain  a  certain  quantity  of  a  eutectic  mixture  which  melts 
at  65*5°,  and  that  the  complete  fusion  does  not  take  place  until  the 
temperature  t°  is  reached. 

The  composition  of  the  eutectic  mixture  is  represented  by  0"543  of 
sulphur  and  0*457  of  iodine. 

No  evidence  could  be  found  of  the  existence  of  any  definite  chemical 
compound,  and  no  solid  solution  seems  to  take  place.  J.  McC. 

Production  of  Ozone  by  High  Tension  and  High  Frequency 
Spirals.  H.  Guillejiinot  {Compt.  rend.,  1903,  136,  1653  — 1655). — The 
author  describes  an  apparatus  for  the  production  of  ozone  by  the 
silent  discharge  in  air.     The  resonator  consists  of  spirals  of  copper' 
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wire  with  15  to  20  turns  in  one  plane  ;  these  are  placed  opposite  each 
other,  and  enclosed  so  that  a  current  of  air  can  be  passed  between  them. 
The  advantages  claimed  are  (1)  that  the  great  intluence  of  resonators 
on  each  other  is  used  to  intensify  the  tield  ;  (2)  that  between  the  two 
resonators  there  is  a  large  surface  for  the  silent  discharge  ;  and  (3)  a 
series  of  modulations  is  set  up  which  is  useful  for  the  production  of 
ozone.  J.  McO. 

Peroxides.  Simeon  Tanatar  (Ber.,  1903,  36,  1893—1897).— 
The  author  expresses  a  doubt  whether  there  is  a  constitutional  differ- 
ence between  the  so-called  "  true "  and  "  false "  peroxides  ;  the 
fact  that  some  peroxides  give  hydi'ogen  peroxide  and  others  oxygen 
and  water  when  decomposed  by  acids  is  considered  to  be  due  to  the 
different  thermal  values  involved,  and  not  to  structui-al  differences. 
The  formation  of  hydrogen  peroxide  from  water  involves  23  Cal.,  and 
in  order  for  this  to  be  produced  the  necessary  energy  must  be  provided 
by  the  heat  of  combination  of  the  metal  of  the  peroxide  and  the 
radicle  of  the  acid.  The  following  facts  are  put  forward  in  support 
of  this  view.  Barium  peroxide,  which  is  undoubtedly  a  "true" 
peroxide,  if  a  salt  of  hydi-ogen  peroxide,  should,  on  hydrolysis,  give 
this  substance ;  but,  instead,  it  is  slowly  decomposed  by  water  at  the 
ordinary  temperature,  giving  oxygen.  Strong  acids,  such  as  hydro- 
chloric acid,  decompose  barium  peroxide,  forming  hydrogen  peroxide ; 
but  weaker  acids,  for  example,  phenol  and  nitrophenols,  liberate  oxygen. 

Aluminium  chloride  acts  on  barium  peroxide  suspended  in  water, 
giving  aluminium  hydroxide  and  barium  chloride,  and  liberating 
oxygen ;  if,  however,  an  excess  of  chloride  is  used,  the  action  is  simply 
that  of  hydrochloric  acid  on  the  peroxide,  and  a  solution  of  hydrogen 
peroxide  is  obtained,  little  oxygen  being  evolved.  W.  A.  D. 

Hydration  and  Hardening  of  some  Sulphates.  Paul  Roiiland 
(ZeU.  anorj.  Chem.,  1903,  35,  201—204). — The  author  points  out  the 
connection  which  exists  between  the  hydration  and  the  hardening  of 
sulphates.  The  phase  rule  indicates  which  salts  are  subject  to  simul- 
taneous hydration  and  hardening  ;  it  is  only  those  which  possess  a 
point  at  which  four  (or  more)  phases  can  exist  in  equilibrium,  as,  for 
example  :  hydrated  salt,  anhydrous  salt,  solution,  vapour.  This  point 
lies  near  the  transition  point,  and  it  is  only  below  this  point  that 
hydration  can  take  place.  The  velocity  of  hydration  may  be  either 
increased  or  diminished  by  catalysers. 

Efilorescence  is  also  discussed.  J.  McO. 

Probable  Atomic  Weight  of  Tellurium  and  Atomic  Weight 
Calculations  in  General.  Kahl  Skubkht  {Zeit.  cmorg.  C/iem.,  1903, 
35,  205— 209).— A  reply  to  Kothner  (this  vol.,  ii,  360).        J.  McC. 

Reduction  of  Nitric  Oxide  by  Alkaline  Pyrogallol.  Carl 
Oppenheimku  (/>'er.,  1903,  36,  17-14-1748).— When  pure  nitric  oxide 
is  enclosed  over  mercury  and  paper  pellets  saturated  with  an  alkaline 
solution  of  pyrogallol  are  introduced,  about  20  per  cent,  of  the  gas  is 
absorbed,  the  pyrogallol  becoming  dark  brown  in  colour.  The  absorbed 
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product  gives  the  reaction  for  nitrites  with  iodide-zinc-starch  paper 
and  with  ??i-phenylenediamine  paper  when  acidified.  The  residual  gas 
is  nitrous  oxide,  the  unabsorbed  nitric  oxide  having  been  reduced 
quantitatively  to  it;  nitrogen  is  not  produced.  C.  H.  D. 

Solubility  of  Phosphorus.  C.  Stich  {Chem.  Centr.,  1 903,  i,  1291  ; 
from  Pharm.  Zeit.,  48,  343 — 344). — Saturated  solutions  of  phosphorus 
in  almond  oil,  oleic  acid,  paraffin,  water,  and  officinal  acetic  acid  have 
been  found  to  contain  1"25,  1"06,  1*45,  00003,  and  0"105  per  cent,  of 
phosphorus  respectively.  E.  W.  W. 

Retention  of  Arsenic  by  Animal  Charcoal.  John  Marshall 
and  Leon  A.  Ryan  (Amer.  J.  Pharm.,  1903,  75,  251 — 253). — By  pass- 
ing a  solution  containing  0*4455  gram  of  arsenious  oxide  in  3000  c.c. 
of  water  through  a  filter  containing  777'885  grams  of  dry  animal  char- 
coal, it  was  found  that  the  latter  retained  64"3()  per  cent,  of  the 
arsenious  acid.  In  a  second  experiment,  a  solution  of  3*3972  grams 
of  arsenious  oxide  in  3000  c.c.  of  water  was  passed  through  763*7  grams 
of  undried  animal  charcoal,  when  39*02  per  cent,  was  retained.  The 
time  required  for  the  filtration  was  3  hours  in  the  first  experiment  and 
2  hours  in  the  second.  W.  P.  S. 

[Interaction  of]  Boric  Acid,  Potassium  Fluoride,  and  Hydro- 
fluoric Acid.  Richard  Abegg,  C.  J.  J.  Fox,  and  Walter  Herz 
{Zeit.  anorg.  Chem.,  1903,  35,  129 — 147). — At  25°,  boric  acid  distributes 
itself  in  the  ratio  335  :  1  between  water  and  amyl  alcohol.  The  dis- 
tribution was  also  determined  betwedYi  solutions  of  potassium  fluoride 
and  amyl  alcohol,  and  from  the  results  it  can  be  calculated  how  much 
of  the  boric  acid  is  fixed  by  the  potassium  fluoride.  The  simplest 
expression  of  the  results  is  :  F'-|-2H3B03  ^^  [BoOgjFJ -^  3H2O,  but  the 
existence  of  a  complex  anion  [B.,03,F]'  is  extremely  doubtful. 

Potassium  fluoride  normally  depresses  the  freezing  point  of  water, 
and  the  results  show  that  the  salt  dissociates  into  K'  and  F',  and  not 
into  2K*  +  F2".  The  freezing  points  of  solutions  containing  potassium 
fluoride  and  boric  acid  were  also  determined.  From  the  results,  the 
amount  of  boric  acid  which  remains  fi'ee  can  be  calculated,  and  the 
values  obtained  agree  with  those  from  the  distribution  experiments. 

The  effect  of  the  addition  of  boric  acid  to  solutions  of  potassium 
fluoride  on  the  conductivity  shovps  that  in  a  0*5^ solution  of  potassium 
fluoride,  when  0'5iV  boric  acid  is  added,  about  O'ZN  is  fixed  by  the 
salt. 

The  conductivities  of  solutions  of  hydrofluoric  acid  and  of  hydro- 
fluoric and  boric  acids  were  detei-mined.  Addition  of  boric  acid  greatly 
increases  the  conductivity  of  concentrated  solutions  of  hydrofluoric 
acid,  but  diminishes  that  of  dilute  solutions.  This  indicates  that  the 
boric  acid  combines  with  several  molecules  of  the  hydrofluoric  acid  to 
form  an  acid  which  is  highly  dissociated,  even  in  concentrated  solution. 
The  reaction  is,  therefore,  very  different  from  that  between  potassium 
fluoride  and  boi'ic  acid.  The  results  of  the  determination  of  the 
depression  of  the  freezing  point  of  water  caused  by  hydrogen  fluoride 
prove  that  this  acid  is  bimolecular  and  has  the  formula  H2F2.     The 
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depression  of  the  freezing  point  of  water  caused  by  the  addition  of 
boric  and  hydrolhioric  acids  is  not  independent  of  the  time,  and  this 
proves  that,  besides  the  reaction  wliich  takes  phxce  instantaneously 
between  these  two  substances,  another  slower  action  also  takes  place. 
This  slower  reaction  was  also  proved  by  determining  the  titre  of  a 
mixed  solution  immediately  after  making  up,  and  again  after  the  lapse 
of  some  time.  The  titration  was  carried  out  with  alkali,  using  phenol- 
plithalein  as  indicator,  and  again  after  mannitol  was  added,  so  that 
both  the  "  strong  "  acid  and  the  free  boi-ic  acid  were  determined.  The 
initial  titre  is  much  higher  than  the  end  titre,  and  apparently  4  to  5 
mols.  of  hydroduoric  acid  combine  with  1  mol,  of  boric  acid.  The  slow 
reiction  is  irreversible.  From  these  titration  results,  an  attempt  has 
been  made  to  calculate  the  order  of  the  reaction.  The  reaction  in 
dilute  solution  is  possibly  bimolecular,  but  as  the  concentration 
increases  the  reaction  becomes  one  of  a  higher  order.  Various  possible 
reactions  are  discussed,  but  only  the  two  represented  by  the  equations 
2H.3F2  +  H3BO,,  =  l  mol.  of  a  monobasic  acid  (HBFJ,  and  2H2F2  + 
H3B0.^=  1  mol.  of  a  dibasic  acid,  seem  probable. 

A  mixture  of  the  two  acids  was  kept  at  26°  for  several  days  in  a 
platinum  flask,  then  sodium  hydroxide  was  added  until  the  "  strong  " 
acid  was  neutralised.  The  free  boric  acid  was  then  extracted  with 
amyl  alcohol,  and,  on  evaporating  the  solution  at  the  ordinary  tem- 
perature in  a  vacuum,  tabular  crystals  of  a  sodium  salt  separated.  At 
a  temperature  higher  than  300°,  these  lose  water  and  boric  acid  ;  they 
contain  about  25  to  26  per  cent,  of  sodium,  and  it  is  not  possible  to 
bring  this  result  into  agreement  with  either  of  the  two  equations  just 
given. 

The  solubility  of  boric  acid  in  hydrofluoric  acid  was  determined. 

The  second  i-eaction  between  potassium  floride  and  boric  acid  is  very 
much  slower  than  that  with  hydrofluoric  acid,  but,  nevertheless,  it  takes 
place,  as  was  proved  by  determining  the  freezing  point  of  a  solution 
containing  potassium  fluoride  and  boric  acid  before  and  after  boiling. 
After  boiling,  the  depression  was  smaller, showing  that  fewer  dissolved 
molecules  were  present. 

It  has  not  yet  been  found  possible  to  give  a  satisfactory  chemical 
explanation  of  the  results  recorded.  J.  McC. 

Silicon  Amide  and  Imide.  Emile  Vigouroux  and  Charles 
HuGOT  (C'ompt.  rend.,  1903,  136,  1670 — 1672). — Ammonia  and  silicon 
tetrachloride  were  liquefled  in  the  limbs  of  a  tube  having  the  form  of 
H,  the  cross-piece  being  provided  with  a  stop-cock.  The  stop-cock  was 
opened  and  the  substances  were  allowed  to  react.  When  the  tempera- 
ture is  kept  throughout  below  0°,  siliconamide  is  formed  :  SiCl^  -1- 
8NH.j  =  Si(NH2)4  +  4NH4Cl.  It  is  an  amorphous,  white  powder, 
which  is  only  stable  below  0°,  is  insoluble  in  liquid  ammonia,  and 
is  decomposed  by  water:  8i(NH2)4  + 2H20  =  SiOo-t- 4NH3.  When  the 
amide  is  heated  above  0°,  decomposition  occurs  and  siliconimide  is 
formed:  Si(NH2)4  =  2NH,-}-8i(NH)2.  The  decomposition  is  complete 
at  120°,  and  takes  place  more  readily  under  diminished  pressure.  The 
imide  is  amorphous  and  very  stable,  not  being  decomposed  by  heating 
in  a   vacuum   to   the  temperature  at  which  gla.ss  begins  to  soften.     It 
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does  not  react  with  ammonia  under  any   conditions  to  reproduce  the 
amide,  but  is  decomposed  by  water  :  Si(NH)2  +  2H20  =  Si02  +  2NH3. 

J.  McC. 

Silicates.  II.  Action  of  Hydroxides  of  the  Alkaline-earth 
Metals  on  Silicic  Acid  with  less  than  23  per  cent,  of  Water. 
Eduard  Jordis  and  E.  H.  Kanter  {Zeit.  anorg.  Chein.,  1903,  35, 
148 — 153.  Compare  this  vol.,  ii,  475). — The  following  barium  and 
strontium  silicates  have  been  obtained  from  various  specimens  of 
silicic  acid  : 


Percentage 

Percentage 

concentration  of 

of  watei' 
in  the 

Silicate  p 

•oduced. 

silicic  acid. 

Ba(0H)2 

Sr(0H)2 

36-01 

3-5 

BaSiOa.HaO 

— 

1-06 

0-75 

(BaOMSi02)..,2-6HoO 

(SrO)2(Si02)6,5H20 

21-9 

3-5 

— 

(BaO)2(SiO,.)j,3H20 

— 

— 

— 

1-75 

— 

(SrO)(Si02)4,2HoO  (?) 

1(5-5 

3-5 

— 

(BaO)3(SiO.^)4,4-6HaO 

— 

— 

1-75 

■ — 

{SrO)4(Si03)3,4-6H30 

9-5 

3-5 

— 

(BaO)3(Si02)4,5H20 

— 

— 

3-5 

— 

BaSi03,H.,0 

— 

— 

1-26 

0-89 

BaSiOg,  HoO 

(SrO).3(SiO^)e,5H20 

0-0 

3-5 

— 

(BaO)(SiO„)jH20 

— 

— 

3-5 

— 

(BaO)5(SiO.;),„7HoO 

— 

— 

1-08 

0-77 

BaO(SiOo)3,H20 

(SrO),(SiOo)„i,5H20 

— 

— 

— 

—  ' 

(SrO),(SiOa).,o,3HoO 

— 

— 

— 

— 

(SrO).3(Si02)6,5H.p 

^~ 

2-46 

1-75 

(BaO)4(Si02)i5,4H20 

{SrO)2(Si03)5.,7H20 

Some  of  these  silicates  are  quite  homogeneous  and  well  crystallised, 
wliilst  the  crystalline  structure  of  others  can  be  recognised  by  the 
polarisation  microscope.  The  individuality  of  some  of  them  is  doubtful. 

It  is  noticeable  that  the  barium  silicates  contain  about  10  per  cent, 
of  water,  and  the  strontium  silicates  about  15  per  cent.         J.  McC. 

Silicic  Acid  and  Silicates  of  the  Alkalis  and  Alkaline  Earths, 
E.  H.  Kanter  {Bull.  Soc.  chim.,  1903,  [iii],  29,  478—481.  Compare 
Jordis  and  Kanter,  this  vol.,  ii,  364,  475,  and  preceding  abstract). 

T.  A.  H. 

Proportion  of  Argon  in  the  Vapour  Rising  from  Liquid  Air. 
Lord  Rayleigh  (Phil.  Mag.,  1903,  [vi],  5,  677— 680).— When  the 
boiling  points  of  oxygen,  argon,  and  nitrogen  are  taken  into  account, 
it  is  to  be  expected  that  any  process  of  evaporation  and  condensation 
leading  to  an  increase  of  the  oxygen  relatively  to  the  nitrogen  will 
also  lead  to  an  increase  of  the  ai-gon  relatively  to  the  nitrogen,  and  to 
a  decrease  of  the  argon  relatively  to  the  oxygen.  This  was  borne  out 
by  the  experiments  described  in  this  paper.  With  a  rise  in  the  per- 
centage of  oxygen   from   3<)   to   90,  the   percentage  of  argon   in   the 
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vapour  remained  'practically  constant  (TS — 2)  ;  expressed,  however, 
as  a  percentage  of  nitrogen  +  argon,  the  argon  increaseii  from 
1-9—20.  J.  C.  P. 

Behaviour  of  Phenolphthalein  towards  Neutral  and  Acid 
Carbonates  of  the  Alkalis.  M.  Gikaud  {Bull.  Soc.  chim.,  1903, 
[iii],  29:  594). — It  is  shown  that  the  acid  carbonates  of  the  alkalis 
are  neutral  to  phenolphthalein,  and  the  normal  carbonates  alkaline. 

T.  A.  H. 

Action  of  Hydrogen  Peroxide  on  Sodium  Thiosulphate. 
KuHAUD  WiLLSTATTKR  {Ber.,  1903,  36,  1831 — 1833).  — Iiydro<,'en 
peroxide  acts  on  sodium  thiosulphate  according  to  the  equation 
2Na.^S..03  +  4H20.^  =  Na,S30,;  +  Na,SO^  +  HoO.  On  the  gradual  addi- 
tion of  hydrogen  peroxide  to  an  aqueous  solution  of  sodium  thiosul- 
phate, the  solution  becomes  alkaline  and  finally  neutral  ;  the  changes 
represented  by  the  equations  {a)  o^nSo^^  +  4H.^0.,  =  2Na2S30,.  + 
2NaOH  +  3H20,  {h)  Ka2S.p3  +  2NaOH  +  4H202  =  "2^a2S04  +  5H20, 
probably  take  place.  When  concenti'ated  solutions  are  employed, 
the  reaction  is  violent. 

The  reaction  ailords  a  very  convenient  method  for  the  preparation 
of  sodium  trithionate,  Na2S.;0,;,3H,0,  which  crystallises  in  transparent 
plates  very  easily  soluble  in  water.  The  salt  is  identical  with  that 
prepared  by  Villiers  (Abstr.,  1888,  915)  by  the  action  of  sulphurous 
acid  on  sodium  thiosulphate. 

The  author's  experiments  are  at  variance  with  those  of  Nabl 
(Abstr.,  1901,  ii,  16,  94).  A.  McK. 

So  called  Colloidal  Silver.  Maurice  Hanriot  (Compi.  rend. 
1903,  136,  1448—1449.  Compare  Abstr.,  1902,  ii,  500,  and  this  vol., 
ii,  368). — When  "  collargol  "  is  purified  by  repeated  precipitation 
from  its  solutions  in  ammonia  by  addition  of  dilute  acetic  acid,  lysalbic 
acid  (Abstr.,  1902,  i,  653)  remains  in  the  mother  liquors,  and  the  pro- 
duct acquires  a  constant  composition  corresponding  with  that  of  a 
combination  of  6"1  per  cent,  of  lysalbin  with  93 '1  per  cent,  of  silver. 
When  heated  under  reduced  pressure,  small  quantities  of  hydrogen 
and  of  carbon  dioxide  are  evolved. 

Colloidal  silver,  prepared  by  Schneider's  modification  of  Carey 
Lea's  method,  contained  89  3  per  cent,  of  silver,  and  could  not  be 
obtained  free  from  iron,  sulphuric  acid,  and  organic  matter.  It  is  less 
stable  than  "  collargol,"  and  differs  from  the  latter  in  its  behaviour 
towards  ammonia  and  acetic  acid  (compare  Chassevant  and  Posternak, 
this  vol.,  ii,  478),  but  like  it  furnishes  small  quantities  of  hydrogen 
and  carbon  dioxide  when  heated  under  reduced  pressure.      T.  A.  H. 

Influence  of  Copper  in  the  Silvering  of  Glass.  Leo 
ViuNO.N-  {IJidl.  Soc.  chim.,  1903,  [iii],  29,  515— 517).— It  is  shown  that 
the  presence  of  small  quantities  of  copper  (such  as  occur  in  water 
distilled  from  copper  ve.s.sels)  or  of  copper  salts  materially  inlluences 
the  character  and   the   temperature   of    formation  of    silver  mirrors, 
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produced  by  the  reduction  of  silver  tartrate  dissolved  in  dilute  ammonia, 
upon  glass.  In  the  absence  of  copper,  no  deposition  of  silver  occurs 
until  the  temperature  reaches  80^,  and  then  a  very  white  mirror  is 
formed  ;  in  the  presence  of  0-00005  per  cent,  of  copper,  a  similar 
mirror  is  deposited  at  30°;  with  O'OOOl  per  cent,  of  copper,  a  somewhat 
red  mirror  is  produced  at  30°,  a  yellow  one  at  40°,  and  a  dull 
black  deposit  at  50° ;  with  larger  amounts  of  copper,  black  deposits 
are  formed  even  at  30°.  T.  A.  H. 


Fusibility  of  Mixtures  of  Antimony  and  Silver  Sulphides. 
H.  Pelabon  {Comjn.  rend.,  1903,  136,  1450— 1452).— The  fusibility 
curve  of  mixtures  of  sulphides  of  antimony  and  silver,  obtained  by 
plotting  as  ordinates  solidification  temperatures,  determined  from 
cooling  curves,  against  the  percentage  compositions  in  silver  sulphide 
of  the  corresponding  mixtures  as  abscissa},  shows  six  straight  portions, 
two  of  which  are  joined  by  curves. 

This  indicates  the  existence  of  two  comjjounds  having  the  formulae 
SbgSgjAg.^S  (m.  p.  503°)  and  SboS3,3AgoS,  and  of  three  eutectic  mixtures 
containing  17*5,  52"7,  and  79  per  cent,  of  silver  sulphide,  and  melting 
at  438°,  440°,  and  454°  respectively.  T.  A.  H. 


Argentammonium  Bases  and  Silver  Hydrocyanic  Acid. 
Hans  Euler  {Ber.,  1903,  36,  1854— 1860).— A  series  of  physical 
measurements  on  solutions  of  moist  silver  oxide  in  ammonia.  Similar 
measurements  have  been  made  by  Bodlander  and  Fittig  (Abstr., 
1902,  ii,  248)  on  the  salts  of  this  base.  Conductivity  determinations 
in  a  silver  nitrate  solution  containing  ammonia  showed  that  it  hardly 
differs  from  silver  nitrate  alone,  accordingly  the  ion  Ag(NH3)2  has  the 
same  velocity  as  the  Ag  ion.  The  solution  of  silver  oxide  in  ammonia 
scarcely  lowers  the  freezing  point,  showing  that  the  number  of  dis- 
solved molecules  is  hardly  altered.  These  facts,  together  with 
measurements  of  E.M.F.  in  the  concentration  cell  :  silver  |  silver 
oxide  in  ammonia  solution  |  dilute  silver  nitrate  |  silver,  in  which 
the  concentration  of  silver  oxide  and  ammonia  varied,  proved  the 
cathion  pi'esent  in  solution  to  be  Ag(NH3)o.  From  this,  the  concen- 
tration of  the  silver  ions  is  known,  and  the  constant 

Z=[Ag][NH3],/[Ag(NH3)J 
(where  [    ]   denotes   the    respective   concentration)  was  calculated  to 
be  4-9  X  10-s. 

Solubility  determinations  of  the  solubility  of  silver  oxide  by  Noyes 
and  Kohr  give  the  value  70  x  10^^  for  K,  whilst  Bodlander  and  Fittig 
found  7'9  X  10~^  electrically  and  5'66  x  10~^  by  solubility  determina- 
tions.    These  give  a  mean  of  6 '35  x  10~^  for  K. 

Similar  measurements  with  methylamine  gave  a  value  of  2 '45  x  10~^ 
for  K,  which  signifies  that  the  methylamine  base  is  five  times  less 
stable  than  the  ammonia  base. 

Hydrocyanic  acid  dissolves  silver  cyanide  to  form  the  very  strong 
silver-hydrocyanic  acid,  which  crystallises  in  needles  and  is  dissociated 
into  the  ions  Ag(CN)^  and  H,  E.  F.  A. 
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The  Second  Anhydrous  Modification  of  Calcium  Sul- 
phate. Paul  Kouland  (^Zeit.  anorg.  Cheiu.,  1903,  35,  194 — 200). — 
In  view  of  the  fact  that  the  statements  in  text-books  concerning 
calcium  sulphate  are  frequently  erroneous,  the  author  gives  a  resumi 
of  the  transition  temperatures  of  the  hydrates.  The  transition 
temperature  of  the  semihydrate  into  the  second  anhydrous  modifi- 
cation (hydraulic  or  Estrich  gypsum)  is  525°. 

The  influence  of  various  salt  solutions  on  the  hardening  of  this 
second  anhydrous  modification  of  calcium  sulphate  has  been  studied, 
and  the  results  obtained  are  compared  with  those  previously  found 
{Zeit.  Baumaterialienkunde,  1901,  6,  19,  22)  for  the  semihydrate. 
Ammonium,  calcium,  magnesium,  and  aluminium  chlorides,  potassium 
chromate,  and  borax  accelerate  the  hardening,  whilst  sodium  chloride, 
potassium  and  aluminium  sulphates,  and  potassium  nitrate  retard  it,. 
The  influence  of  these  salts  on  tlie  hardening  is  not  the  same  in  all 
cases,  either  in  degree  or  in  direction,  as  on  the  hardening  of  the 
semihydrate.  The  catalytic  influence  of  these  electrolytes  is  to  be 
found  in  the  different  solution  pressures  of  the  anhydride  in  the 
solutions. 

The  author  discusses  the  process  of  hardening  in  its  connection  with 
solubility  and  velocity  of  hydration.  J,  McC. 

The  Melting  Point  of  Calcium  Silicate  (CaSiO,),  Sodium 
Silicate  (NaoSi03),  and  of  their  Mixtures.  N.  V.  Kultascheff 
{Zeit.  anorg.  Chem.,  1903,  35,  187 — 193). — The  melting  point  of 
sodium  silicate  and  a  series  of  mixtures  of  this  with  calcium  silicate 
was  determined  by  means  of  a  Le  Chatelier  thermo-element.  The 
melting  point  of  sodium  silicate  is  1007°,  and  that  of  calcium  silicate 
is  above  1400°.  The  melting  point  curve  shows  changes  of  direc- 
tion when  the  mixture  contains  80  per  cent,  of  sodium  silicate 
(minimum),  60  per  cent,  of  sodium  silicate,  40  per  cent,  of  sodium 
silicate  (maximum),  and  20  per  cent,  of  sodium  silicate  (minimum). 
The  mixtures  were  prepared  by  fusing  the  requisite  amounts  of 
sodium  carbonate,  silica,  and  calcium  oxide  together.  If  any  excess 
of  silica  is  used,  the  mass  solidifies  to  a  glass,  and  no  definite  melting 
point  could  be  observed. 

The  mixture  of  maximum  melting  point  (1160°)  has  very  nearly 
the  composition  2Na2Si03,3CaSi03,  and  must  be  considered  a  true 
chemical  compound.  It  could  be  isolated  in  homogeneous,  monoclinic, 
twin  crystals.  When  the  mixture  contains  60  to  80  per  cent,  of  cal- 
cium silicate,  mixed  crystals  of  this  compound  and  calcium  silicate 
separate.  When  the  mixture  contains  40  to  60  per  cent,  of  cal- 
cium silicate,  mixed  crystals  of  the  compound  3Na.,Si0.j,2CaSi03  and 
the  other  compound  are  deposited.  From  a  mixture  containing  30 
to  35  per  cent,  of  calcium  silicate,  a  solid  is  obtained  which,  on 
boiling  with  water,  leaves  an  insoluble  residue  of  the  compound 
3Na,Si03,2CaSiU3. 

The  influence  on  the  melting  point  of  the  addition  of  a  slight 
excess  of  silica  was  also  determined.  The  addition  of  silica  to  sodium 
silicate   lowers  the    melting    point,  but  a  small  addition  to  mixtures 
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of  the  two  silicates  either  does  not  alter  the  melting  point  or  slightly 
raises  it,  but  further  addition  then  depresses  the  melting  point.  It 
must  therefore  be  assumed  that  in  the  mixtures  rich  in  calcium  silicate 
the  silica  dissolves  in  the  crystallised  compound  3Na.,SiO3,20aSiO3. 

J.  McC. 

Strontium  Ferrate.  Wilhelm  EiDMANNandL.  Moeser  {J3er.,  1903, 
36,  2290 — 2291). — Strontium  ferrate  was  precipitated  by  the  addition 
of  strontium  bromide  to  an  aqueous  solution  of  potassium  ferrate. 
Like  the  barium  salt,  it  is  a  dark  red,  amorphous  powder,  sparingly 
soluble  in  water,  and  readily  decomposable  with  evolution  of  oxygen 
and  formation  of  ferric  and  strontium  hydroxides.  It  is  insoluble  in 
alcohol  and  in  ether.  A.  McK. 

Action  of  some  Gases  on  Barium  Ammonium.  Antoine 
GuNTz  and  Mentrel  {Bull.  Soc.  chiin.,  1903,  [iii],  29,  585—587). — 
When  barium  ammonium,  dissolved  in  liquefied  ammonia,  is  treated  at 
—  50°  with  dry  oxygen,  the  latter  is  absorbed  with  the  formation  of  a 
■white,  gelatinous  precipitate  of  indefinite  composition,  which,  when 
dissolved  in  hydrochloric  acid,  is  decomposed  with  the  formation  of 
ammonia  and  hydrogen  peroxide.  Carbon  monoxide,  under  the  same 
conditions,  produces  barium  carbonyl,  Ba(CO).,,  a  yellow  powder,  which 
is  unstable  in  air,  becomes  brown  at  100",  and  incandescent  at  250°, 
forming  barium  oxide  and  carbonate  and  carbon.  Carbon  monoxide 
reacts  with  metallic  barium  at  500°,  producing  a  superficial  layer  of 
barium  carbide. 

With  barium  ammonium,  dissolved  in  liquefied  ammonia,  nitrogen 
dioxide  furnishes  a  gelatinous  precipitate  of  ^barium  hyponitrite,  which 
is  decomposed  by  water  with  the  evolution  of  nitrogen  monoxide. 
Barium  ammonium  may  also  be  obtained  by  the  solution  of  barium 
amalgam  (60  per  cent.)  in  liquefied  ammonia.  T.  A.  H. 

Bariumamide  and  Barium  Nitride.  Antoine  Guntz  and 
Mentrel  {Bull.  Soc.  chim.,  1903,  [iii],  29,  578 — 585.  Compare  this 
vol.,  ii,  410). — When  bai-ium,  contained  in  nickel  or  iron  vessels,  is 
heated  in  a  current  of  dry  ammonia  at  200°,  bariumamide,  Ba(NH2)2, 
is  produced  as  a  greyish-white  mass,  which  blackens  and  liquefies  at 
280°,  becomes  green  at  340°,  resolidifies  at  280 — 275°,  and  is  decomposed 
by  moist  air  with  the  evolution  of  ammonia.  When  heated  at  460° 
in  a  current  of  dry  ammonia,  it  is  partially  decomposed  with  the 
formation  of  barium  nitride,  BagNg ;  the  latter  may  be  obtained  aloue 
by  heating  the  bariumamide  in  a  vacuum  at  430°  (compare  Maquenne, 
Abstr.,  1892,  776).  The  nitride  is  a  voluminous,  homogeneous,  yellow 
powder,  which  volatilises  slightly  at  1000°,  but  does  not  melt;  it  is 
decomposed  by  water  into  ammonia  and  barium  hydroxide,  and  when 
heated  at  400°  in  dry  ammonia  is  partially  reconverted  into  barium- 
amide. T.  A.  H. 

Combustion  of  Magnesium.  Anastasios  K.  Christomanos  (5e?\, 
1903,  36,  2076 — 2082). — In  burning  a  metre  of  magnesium  ribbon 
2'5  mm.   wide,  S3  per  cent,  of  the  oxide  was  driven  off    in  smoke 
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whilst  with  ril)bon  6  mm.  wide  the  proportion  disseminated  was  only 
70  per  cent.  When  burnt  in  contact  with  a  cold  piece  of  glass,  the 
loss  was  reduced  to  31  per  cent.  ;  the  deposit  on  the  glass  is  dark  in 
colour  and  appears  to  contain  22  per  cent,  of  uuburnt  metal,  and  on 
burning  magnesium  ribbon  in  air  a  dark  zone  of  metallic  vapour  can 
be  seen  between  the  metal  and  the  incandescent  oxide  ;  the  ash  can 
only  be  rendered  colourless  by  long  continued  heating  in  air. 

T.  M.  L. 


Etching  Fluid  for  Micro-metallurgy.  William  Ramsay  (Chem. 
Xeics,  1903,  87,  291). — In  demonstrating  the  mici'o-stiucture  of  copper 
alloys,  use  is  made  of  ammonia  ;  the  reaction,  however,  largely  depends 
on  the  absorption  of  atmosphei'ic  oxygen  and  is  somewhat  irregular. 
By  using  somewhat  dilute  ammonia  and  gradually  adding  hydrogen 
peroxide,  more  satisfactory  results  are  obtained.  L.  de  K. 

Action  of  Arsenic  on  Copper.  Aldeut  Granger  {Com.pt.  rend., 
1903,  136,  1397 — 1399). — When  carbon  dioxide  mixed  with  arsenic 
vapour  is  conducted  over  finely-divided  copper  heated  to  the  boiling 
point  of  sulphur,  copper  arsenide,  Cu^Asg,  is  obtained.  It  forms  regular 
crystals  with  a  metallic  lustre,  has  a  sp.  gr.  7 "5 6,  and  is  soluble  in 
nitric  acid.  It  is  easily  attacked  by  chlorine  and  bromine  and 
tarnishes  in  the  air. 

At  a  higher  temperature,  crystals  of  copper  arsenide,  CugAs,  are 
formed.     Both  of  the^e  arsenides  decompose  when  strongly  heated. 

The  arsenide,  CujAs.,,  can  be  prepared  by  the  action  of  arsenious 
chloride  on  copper  or  of  arsenic  on  cuprous  chloride. 

The  corresponding  copper  phosphide,  Cuj-Pg,  is  formed  when  carbon 
dioxide  containing  phosphoi-us  vapour  is  conducted  over  copper  at  a  red 
heat.     At  a  lower  temperature,  the  phosphide,  Cu.,P,  is  produced. 

J.  McC. 

Mercuric  Chloride  and  Water.  Daniel  Strumholm  {Zeit.  phys- 
ikal.  Chem.,  1903,44,  63 — 73.  Compare  this  vol.,i,  138). — Comparison 
of  the  solubility  of  mercuric  chloride  in  dry  ether  and  in  ether  con- 
t  lining  varying  quantities  of  water  leads  to  the  conclusion  that  mercuric 
chloride  and  water  are  combined  as  hydrate  in  ethereal  solution.  On 
the  hypothesis  that  a  monohydrate  is  formed,  the  equilibrium  coefficient 
for  the  reaction  HgCl,,  +  H.^O  :;=^  HgCloiHjO  is  found  to  be  approxi 
mately  constant  within  certain  limits  of  concentration.  On  the  whole, 
however,  there  is  evidence  that  higher  hydrates  also  exist. 

The  paper  contains  supplementary  remarks  relative  to  the  author's 
previous  work  {loc.  cit.).  J.  C.  P. 

Preparation  of  Crystalline  Sodium  Alum.  Custave  Dumont 
(D.R.-P.  I'll 070). — Cry.stalline,  non-eflluro.sccnt  .sodium  alum  may  be 
prepared  by  mixing  neutral  solutions  of  aluminium  and  sodium  sul- 
phate, concentrating  to  sp.  gr.  1'38 — 1"42,  atid  allowing  to  cool.  The 
amorphous  mass  formed   at   first  changes   into  stable,  non-efilorescent 
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crystals  in  the  course  of  a  few  days.     Hitherto,  acid  solutions  have 
been  employed,  and  a  non-efflorescent  product  has  not  been  obtained. 

C.  H.  D. 

Indium  Oxide.  Caul  Renz  {Ber.,  1903,  36,  1847—1850).— 
Indium  oxide  retains  its  straw-yellow  colour  even  when  purified  by 
precipitation  as  sulphite  until  all  traces  of  iron  are  removed.  When 
heated  very  strongly  on  iridium  foil,  it  becomes  grey,  and  is  then  only 
partly  soluble  in  dilute  acids.  The  white,  amorphous  residue  is  quite 
insoluble  in  hot  concentrated  acids.  When  treated  with  excess  of 
ammonia,  the  acid  filtrate  yields  a  precipitate  of  unaltered  yellow  oxide. 
Some  oxide  goes  into  solution;  this  is  precipitated  on  neutx-alising  with 
acid  as  a  white  hydroxide,  which,  on  drying,  foi^ms  a  greyish-white, 
amorphous  oxide.  These  three  polymeric  forms  of  the  oxide  show 
identical  spectra. 

When  heated  in  the  oxyhydrogen  flame,  rods  of  indium  oxide  remained 
unmelted  long  after  similar  rods  of  aluminium  oxide  had  melted.  In 
one  expei'iment,  after  removing  the  flame,  the  surface  of  the  oxide  was 
found  to  be  covered  with  minute,  crystalline  splinters,  which  probably 
represent  a  crystalline  form  of  the  oxide.  E.  F.  A. 

Mode  of  Oxidation  of  Manganese  Salts  by  Alkali  Persul- 
phates  in  Acid  Solution.  Henri  Baubigny  {Comjit.  rend.,  1903, 
136,  1662 — 1664.  Compare  this  vol.,  ii,  512). — The  precipitation  of 
manganese  dioxide  from  an  acid  solution  of  a  manganous  salt  by 
potassium  permanganate  depends  on  the  acidity,  on  the  concentration 
of  the  salts,  and  on  the  temperature.  The  presence  of  the  acid  retards 
the  precipitation  and  may  even  completely  prevent  it.  The  amount  of 
manganic  salt  which  remains  dissolved  increases  with  the  concentra- 
tion of  the  acid,  but  diminishes  as  the  temperature  rises.  The  pre- 
cipitate consists  solely  of  manganese  dioxide  and  contains  no  manganic 
oxide. 

When  manganous  salts  are  oxidised  in  acid  solution  with  a  persul- 
phate, a  manganic  salt  is  formed  either  directly  or  secondarily  from  the 
permanganic  acid  produced.  The  manganic  salt  is  then  decomposed 
with  formation  of  manganese  dioxide,  but  as  the  concentration  of  the 
acid  present  increases,  more  of  this  salt  remains  undecomposed. 

J.  McC. 

Theory  of  Nickel  Steels.  Charles  E.  Guillaume  (Compt.  rend., 
1903,  136,  1638 — 1641). — ^According  to  the  amount  of  nickel  present, 
alloys  of  iron  and  nickel  may  show  thermal  hysteresis  or  not.  Since 
the  alloys  are  quite  analogous  in  other  pi-operties,  the  conclusion  is 
drawn  that  the  thermal  hysteresis  is  of  a  secondary  character.  The 
expansion  by  heat  of  nickel  steels  corresponds  with  the  expansion 
of  ii'on,  and  probably,  therefore,  the  alloy  undergoes  transformations 
just  as  iron  passes  from  the  y-  to  the  /3-  and  from  the  (3-  to  the  a-conditions 
at  definite  temperatures. 

The  phenomena  can  be  explained  by  assuming  that  the  reversible 
nickel  steels  are  solutions  of  iron  in  nickel  and  of  nickel  in  iron  which 
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tend  to  pass  into  a  state   of  oqailibriuiu  conditioned  by  the  propor- 
tions of  a-  and  y-iron  corresponding  with  each  temperature. 

J.  McC. 

Forms  of  Silicon  in  Iron.  Theodor  Naske  {Chem.  Zeit.,  1903, 
27,  481 — 48-4). — Dilute  sulphuric  acid  dissolves  completely  alloys  of 
iron  and  silicon,  which  contain  only  small  (juantities  of  manganese, 
but  in  the  case  of  alloys  containing  from  15  to  18  per  cent,  of  man- 
ganese leaves  undissolved  a  small  residue  having  a  constant  composition 
(Fe,]\rn)3Si.  In  a  similar  manner,  dilute  nitric  acid  fails  to  leave  un- 
dissolved residues  corresponding  with  definite  compounds  of  iron  and 
silicon,  but  iu  the  case  of  alloys  containing  more  than  10  per  cent,  of 
silicon,  an  ammoniacal  solution  of  cupric  chloride  gives  magnetic  resi- 
dues, which  had  the  composition  Fe.,Si  or  (Fe,Mn).;Si.  An  alloy  con- 
taining 51  per  cent,  of  silicon,  when  treated  with  dilute  hydrofluoric 
;icid  in  aqueous  potassium  hydroxide,  is  only  partially  dissolved,  and  a 
i:rey,  non-magnetic,  finely-crystalline  residue  is  left  consisting  of 
FegSi ;  the  same  alloy  contains,  in  addition  to  this  compound,  a  sub- 
stance which  is  decomposed  by  the  solvents,  giving  silicon  tetrafluoride 
and  soluble  silicic  acid.  An  alloy  containing  80'44  per  cent,  of  silicon 
gives, under  similar  conditions, small  leaflets  similar  to  graphite,  having 
a  metallic  lustre  and  consisting  of  nearly  pure  silicon. 

When  iron  containing  from  5 — 12  per  cent,  of  silicon  is  gently 
warmed  with  an  excess  of  sulphur,  very  vigorous  interaction  occurs 
and  the  mass  becomes  incandescent;  on  powdering  the  product,  it  can 
be  resolved  into  a  magnetic  and  non-magnetic  portion,  the  former  pi-e- 
dominating.  Analyses  of  magnetic  portions  from  various  alloys  were 
found  to  correspond  with  definite  compositions,  Fe^SijSFeS;  Fe3Si,3FeS; 
Fe3Si,2FeS,  and  FegSijFeS,  and  when  manganese  is  present  to  the  extent 
of  10 — 20  per  cent.,  the  whole  of  the  product  is  magnetic  and  has  the 
composition  (Fe,Mn)3Si,(Fe,Mn)S. 

Fi-om  these  facts,  the  author  concludes  that  in  ordinary  cast  iron 
the  silicon  is  present  as  the  silicide,  Fe3Si,  and  that  when  an  excess  of 
iron  is  present,  this  compound  separates  in  a  crystalline  form  with  a 
number  of  atoms  of  "  iron  of  crystallisation."  An  excess  of  silicon 
separates  always  in  the  elementary  form.  Alloys  containing  a  high 
percentage  of  silicon  can  only  be  prepared  in  an  electric  furnace,  and 
in  these  the  silicon  is  present  as  FegSi,  FeSig,  or  FeSi3,  according  to 
the  composition  of  the  alloy  and  the  temperature  of  its  formation. 

W.  A.  D. 

Pentamminenitrosocobalt  Salts.  Julius  Sand  and  Otto  Geussleu 
{Ber.,  1903,  36,  2083— 2086).— By  passing  pure  nitric  oxide  into  a 
solution  of  a  cobaltous  salt  saturated  with  ammonia,  two  series  of 
isomeric  compounds  are  produced. 

I.  Black  ISeries. — The  compound,  Co(NH3)5NOCl2  or 
Co2(NA)(NH3)joCl„ 
forms  black,  glistening  crystals,  and   when  covered    with    water  or 
dilute  acids  liberates  nitric  oxide,  just  as  the  oxygen  compound  (this 
vol.,  i,  407)  liberates  oxygen. 

li.  Red  .Sme«.— The   nitrate,    Co./N.j02)(NH3),,j(NO.,)^,HoO,   forms 
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red  crystals  which  can  be  recrystallised  mu'hanged  from  water.  The 
double  nitrate,  Coo(N._,02)(Nli3)^o(N0.5)^,AgNO.j,  forms  browuish-yellosv, 
pointed  needles.  '  The' acid  nitrale,'  iio.^{'i^.p.^)(l^}l.^^JiJ^0^^,1R'^O^, 
forms  a  red,  shimmering  precipitate  and  is  regarded  as  an  oxonium 
salt.  The  2^^'^' chlorate,  Co2(No02)(NH3)io(CIOJ^,2HNO.,  prepared  by 
the  action  of  perchloric  acid  on  the  first  compound  of  the  series,  is  a 
pale  red  precipitate  ;  similar  precipitates  are  formed  by  chloroplatinic 
acid,  potassium  ferrocyanide,  potassium  dichromate,  and  picric  acid, 
but  not  by  hydrochloric  acid  or  ammonium  oxalate. 

The  sulfhate,  Co.,(No02)(NH3)^„(SO^)2,H20,  is  a  red,  crystalline  pre- 
cipitate, and  gives  a  quantitative  yield  of  nitrous  oxide  with  concen- 
trated sulphuric  acid.  The  anhydrous  sulphate  is  formed  when  the 
hydrate  is  left  in  a  vacuum  over  sulphuric  acid.  The  nitrate, 
Co2(N202)(NH3)jo(N03)4,H2S04,  is  precipitated  in  the  form  of  spangles 
by  the  action  of  nitric  acid  on  the  sulphate ;  perchloric  acid  gives  a 
similar  precipitate.  .,  T.  M.  L. 

Chromatesof  Polyvalent  Metals,  Otto  Mayer  {Ber.,  1903,  36, 
1740—1743). — The  dark  red  and  iodine-like  crystals  of  silver 
dichromate  (compare  Autenrieth,  Abstr.,  1902,  ii, 457)  dissolve  in  12,000 
parts  of  cold  water.  They  are  not  altered  by  boiling  with  nitric  acid, 
no  trichromate  being  formed.  For  quantitative  analysis,  the  salt  is 
dissolved  in  dilute  ammonia,  the  excess  of  ammonia  removed  by  boil- 
ing, and  the  silver  precipitated  as  chloride.  The  filtrate  is  evaporated 
to  dryness  with  hydrochloric  acid  and  alcohol,  and  the  residue  ignited 
to  chromic  oxide. 

Lead  dichromate,  PbCr207,  prepared  by  heating  lead  acetate  with 
•chromium  trioxide  in  concentrated  nitric  acid  for  several  hours  in  a 
reflux  apparatus,  forms  small,  reddish-brown  crystals  which  exhibit 
pleochroism.  "When  lead  chloride  is  added  to  a  boiling  solution  of 
chromic  acid,  small,  red,  prismatic  needles  separate  on  cooling,  which 
consist  of  equal  molecules  of  lead  chromate  and  dichromate. 

C.  H,  D. 

Titanium  Tetrafluoride.  Otto  Euff  and  Richard  Ipsen  {Ber., 
1903,  36,  1777 — 1783). — Titanium  tetrafluoride  cannot  be  prepared  by 
roasting  the  acid  HgTiF,;  with  sulphuric  acid  or  by  distilling  titanic 
acid  with  calcium  fluoride  and  sulphuric  acid.  It  can  be  prepared  (1) 
by  the  action  of  Uuorine  on  titanium,  (2)  by  the  action  of  anhydrous 
hydrogen  fluoride  (from  potassium  hydrogen  fluoride)  on  titanium  (the 
hydrogen  fluoride  prepared  fi-om  calcium  fluoride  and  .sulphuric  acid 
gives  only  oxyfluorides),  (3)  by  passing  dry  hydrogen  fluoride  over  titan- 
ium tetrachloride  at  100 — 120°.  Titanium  tetrafluoride  is  a  colourless 
mass  which  melts  and  sublimes  above  400°  to  a  hard,  transparent  mass  ; 
its  high  melting  and  boiling  points  distinguish  it  sharply  from  the 
fluorides  of  the  metalloids,  which  boil  at  a  lower  temperature  than  the 
chlorides  (titanium  tetrachloride  boils  at  136°;  the  teti-abromide  at 
230°),  and  place  it  with  the  fluorides  of  the  metals.  It  is  very  hygro- 
scopic and  dissolves  in  water  to  a  clear  liquid  which,  on  evaporation, 
deposits  the  hydrate,  TiF4,2H20.  The  alcoholate,  TiF^.CgH^O,  is  not  com- 
pletely crystalline.  Dry  ammonia  gives  the  compound  TiF^,2NH3,  which 
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sublimes  without  decomposition  and  dissolves  in  water  to  a  clear  solution 
which  slowly  deposits  titanic  acid  when  boiled,  The  pyridine  compound, 
TiF^,CjHj,N,  is  a  white,  crystalline  substance.  The  tetratluoi-ide  does 
not  combine  directly  with  hydrogen  fluoride,  but  is  completely  con- 
verted into  the  dioxide  by  roasting  with  sulphuric  acid.  Sodium  and 
magnesium,  and  iron,  aluminium,  and  boron  at  a  red  heat  reduce  it 
to  titanium  ;  copper  and  silicon  reduce  it  only  to  the  hexafluoride. 
The  fluoride  dissolves  unchanged  in  cold  phosphorus  oxyciiloride,  but 
at  30°  a  vigorous  action  takes  place  and  the  chloride  and  phosphorus 
oxyfluoride  are  produced  ;  excess  of  phosphorus  oxychloride  gives  a 
quantitative  yield  of  the  yellow  comjwund,  TiCl^,2POCl3,  which  melts 
at  107°  and  boils  at  138°.  T.  M.  L. 


Compounds  of  Quadrivalent  Vanadium.  Iwan  Koppel  and 
E.  C.  Behrendt  (Zeit.  anorg.  Chem.,  1903,  35,  154 — 186.  Compare 
Abstr.,  1902,  ii,  87). — For  the  reduction  from  quinquevalent  to  quadri- 
valent vanadium,  hydroxylamiue  hydrochloride,  dexti-ose,  formaldehyde, 
alcohol,  oxalic  acid,  sulphur  dioxide,  or  hydrogen  sulphide  may  be  used. 
The  be?t  results  are  obtained  with  sulphur  dioxide.  It  has  been  found 
that  vanadyl  sulpliate  separates  from  solutions  which  contain  up  to 
three  molecules  of  sulphuinc  acid  per  molecule  of  vanadium  pentoxide 
reduced.  If  more  sulphuric  acid  is  present,  an  acid  salt  separates. 
The  following  vanadyl  sulphates  have  been  obtained  :  VOSO^jG'SHgO ; 
VOSO^.SH.p;  VOS04,3-5H,0;  YOS04,2fIoO  ;  and  VOSO^ ;  and  the 
following  acid  salts:  (V0).,H2(S04)3,5H;0  ;  (VO).,H,(S04)3,3a,0 ; 
(VO)oH2(S04)3,2H20 ;  and  the  anhydrous"  salt  {^'S.^^i^'^o)^.  The 
results  obtained  are  in  agreement  with  those  found  by  Gerland 
(5«?-.,  1876,  9,   869;  1877,  10,  2111). 

By  I'educing  a  metavanadate  dissolved  in  dilute  sulphuric  acid 
with  sulphur  dioxide,  then  adding  excess  of  alkali  sulphate  and 
evaporating  at  a  higher  temperature,  a  light  blue,  crystalline  powder 
of  KoS04,2V0SO4,5cH2O  is  obtained.  In  this  way,  ammonium  di- 
vanadyl  sulphate,  (NH^)2SO^,2VOSO^,H20,  has  been  obtained,  which 
loses  its  water  of  crystallisation  at  175°.  The  sodium  salt, 
Na2SO^,2VOSO^,2-5Il20,  and  the  potassium  salt,  K2S04,2VOSO^, 
were  also  prepared.  The  conductivities  of  these  salts  have  been 
determined. 

When  to  a  neutral  .solution  of  these  salts  alcohol  is  added,  a  heavy, 
deep  blue  oil  is  precipitated  and  a  light  blue,  flocculent  precipitate  is 
formed  in  the  upper  layer.  In  contact  with  alcohol,  the  oil  solidities  in 
7  or  8  days,  and  the  solid  has  the  composition  ll.jSO^.VOSO^.xH.jO. 
The  ammonium  salt,  (NH4)2SO^,VO.SO^,3"5tl20>  t.he  sodium  salt, 
Na2S04,VCJ.SO^,4H20,  and  the  potassium  salt,  K2SO^,VUSO^,3H20, 
have  been  prepared. 

When  1  mol.  of  ammonia  is  mixed  with  a  solution  of  1  mol.  of  a  meta- 
vanadate and  the  wliole  reduced  with  sulpliur  dioxide  and  evaporated 
on  the  water-bath  in  a  current  of  sulphur  dioxide,  a  series  of  blue 
alkali  vanadyl  sulphites,  R.,O,3V02,2.S02,a;H2O,  is  produced.  The' 
Kimmonium  salt,  (NH4).,0,3V02,2S02,H20,  the  j^otassLuvi  salt, 

K20,3V02,2S02, 
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the     sodium     salt,      Na20,3V02,2S02,4H20,     and      the     zinc     salt, 
ZuOjSVOj.SSOg,  were  prepared. 

If  a  metavanadate  is  reduced  in  solution  with  sulphur  dioxide  and 
then  an  alkali  sulphite  added,  a  series  of  green  alkali  vanadyl 
sulphites,  R2C*)^C)o,2S02,x-H20,  is  obtained  on  evaporation.  The 
avimoniuvi  salt,  (NHJ20)V02,2S02,2H20,  the  potassium  salt, 

K20,VO,.2S02.5-5H20, 
and  the  sodium  salt,  Na20,V02,2S02,5H.,0,  have  been  prepared. 

One  mol.  of  ammonium  vanadate  was  boiled  with  the  equivalent 
quantity  of  barium  hydroxide  until  the  ammonia  was  completely 
expelled.  The  suspension  of  barium  vanadate  was  reduced  with 
sulphur  dioxide:— Ba(V03)2  +  S02  =  BaS04  + 2 VO2.  ^^ter  filtration, 
the  liquid,  on  evaporation  in  a  current  of  sulphur  dioxide,  gave  a  micro- 
crystalline,  dark  blue  powder  of  vanadyl  sulphite,  3VO.„2S02,4'5H20, 
This  salt  probably  belongs  to  the  "  blue  "  series  referred  to  above,  and 
in  analogy  with  the  former  formula  its  composition  may  be  represented 
by  H20,3  702,2S02,3-5H20.  J.  McC. 

Regularities  in  the  Composition  of  Halogen  Double  Salts. 
II.  Fritz  Ephraim  {Ber.,  1903,  36,  1815—1824.  Compare  this  vol., 
ii,  418). — To  test  the  regularities  adduced  by  the  author  in  his  first 
communication,  the  double  haloids  of  quinquevalent  arsenic  and 
antimony  are  suitable  (compare  Weinland  and  Feige,  this  vol.,  ii,  218). 
Various  double  salts  of  antimony  trichloride  and  tribromide  with 
haloids  of  the  alkali  metals,  which  have  been  previously  described  by 
Benedict,  Wheeler,  Remsen,  and  others,  are  regarded  by  the  author  as 
having  incorrect  compositions  assigned  to  them.  The  following  list  of 
double  salts  of  tervalent  antimony  is  quoted  : 

SbF3,l-5LiF         SbF3,2NH4F  SbF3,3NaF         SbF3,2KF 

—  SbCl3,2NH4Cl  SbCl3,NaCl         SbCl3,2KCl 

—  —  —  SbBr3,2KBr 

—  Sbl3,4NHJ  2Sbl3,3NaI        2Sbl3,3KI 

—  —  SbF3,2CsF 

SbCl3,2RbCl  SbCl3,BaCl2  2SbCl3,3CsCl 
SbBr3,2RbBr                        —  — 

2Sbl3,3RbI  —  2Sbl3,3CsT. 

SbCl3,2LiCl,5H20  crystallises  in  deliquescent  needles. 

The  following  are  the  new  compounds  described  :  SbCl3,2LiCl,6H20  ; 
SbCl3,LiCl2,6H20  ;  SbCl.,,BeCl2,3H20  ;  SbCl3,BeCl2,4H20  ; 

SbCl3,MgCl2,5H20;  and  2SbCl2,MgCl2.  A.  McK. 
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Mineralogical  Chemistry. 


Artificial  Production  of  Minerals  by  Sublimation.  Hermann 
Tbaube  (Zeit.  Kryst.  Min.,  1903,  37,  664;  from  Centr,  Min.,  1901, 
679 — 683). — Substances  with  high  boiling  points  may  be  sublimed  at 
temperatures  below  their  boiling  points  by  heating  them  in  company 
with  substances  having  lower  boiling  points.  Thus,  by  heating 
cerium,  didymium,  lanthanum,  calcium,  and  lead  molybdates  or 
tungstates  or  barium  sulphate  at  1400°  with  a  mixture  of  sodium  and 
potassium  chlorides,  these  substances  were  sublimed  either  as  pure 
crystals  or  as  mixed  crystals.  L.  J.  S. 

Mineral  Analyses.  Frantisek  Kovaii  [Zeit.  Kryst.  Min.,  1903, 
37,  500;  from  Zeit.  chem.  Ind.  Prag.,  1901,  155— 159).— Dolomite 
as  a  thin,  fibrous  encrustation  on  serpentine  from  Hrubsic,  Moravia ; 
the  fibres  are  elongated  parallel  to  the  rhombohedron  edge  : 


CaCOg. 

Mc^CO,. 

MnCOa. 

FeCOj. 

Fe^Oo. 

Al,03. 

HoO. 

Insol. 

Total. 

54-21 

37-84 

3-05 

2-56 

0-22 

0-08 

0-12 

1-87 

99-95 

Wollastonite    as    fibrous    aggregates    in     limestone    from    Bystr6, 
Bohemia : 


SiOj. 

CaO. 

M^O. 

MnO. 

Al,03. 

HoO. 

Total. 

51-45 

46-82 

0-47 

trace 

0-81 

0-56 

100-11 

Manganite  as  an  earthy  filling  of  crevices  in  limestone  at  Ingro- 
witz,  Moravia:  MnO(OH),  84-79;  MnO,  8-45;  insol.,  6-65  =  9989; 
formula,  5MnO(OH),Mn02.  L.   J.  S. 

Monazite,  Xenotime,  Senaite,  and  Native  Zirconia  from 
Brazil.  Eugen  Hussak  and  J.  Reitingek  {Zeit.  Kryst.  Min.,  1903, 
37,  550 — 579). — Monazite. — ^Opaque,  nut-brown  crystals  from  the 
diamantiferous  sands  of  Bandeira  do  Mello,  Rio  Paraguassii,  Bahia, 
gave,  on  analysis,  the  results  under  I  ;  sp.  gr.  5 '01 2.  Transparent, 
citron-yellow  to  honey-yellow  crystals  from  the  auriferous  sands  of 
Bandeirinha,  Diamantina,  Minas  Geraes,  gave  II  ;  sp.  gr.  4-960.  The 
absence  of  silica  in  the  unaltered  crystals  from  the  latter  locality 
indicates  that  the  thorium  is  not  present  as  silicate  (thorite),  as  has 
been  suggested  ;  the  general  formula  for  the  mineral  is  therefore 
a;(Ce,La,Nd,Pr)PO,,yTh,(P04)4 : 

P-A-  Ce-Pa.  N(l203.(La,Pr).p,.  ThOg.  ZrO^.  FeoOg.  AlA- CaO.  SiO,.  HoO.  Total. 

I.  25-51  32'l4    15-38      10-61         10-05  0-60    r79     Q-'sd    0-20  2-63     0-92  100-59 

II.  29-18  32-46    16-81       19-21         109      —     0-61      —      010     —      —      99-46 

Xenotiiiie. — The  unaltered  crystals  of  prismatic  habit  from  Dattas, 
near  Diamantina,  have  recently  been  shown  to  have  the  composition 
3P20j,,8U.,,3R20.,  (Abstr.,  1901,  ii,  395),  and  on  this  account  the  name 
"hussakite"  was  proposed.     It  is   now  pointed   out  that  this   name 
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cannot  replace  the  older  name  xenotime.  Cloudy,  yellow  crystals  of 
pyramidal  habit  found  in  the  sands  derived  from  the  weathering  of 
gneiss  in  the  neighbourhood  of  the  town  of  Sao  Paulo  gave  analysis  III  : 


SiOo. 

SO3. 

P.O,. 

Yttrium  earths. 

Fe,03- 

Total. 

0-41 

1-19 

32-72 

61-79 

3-55 

99-66 

III. 

Native  Zirconia. — The  following  analyses  are  given  of  the  so-called 
**  favas  "  from  the  augite-syenite,  district  of  Serra  de  Caldas,  Minas 
Geraes  (Abstr.,  1899,  ii,  432)  ]  IV,  a  light  brown  pebble  of  sp.  gr. 
4*850;  V,  a  slate-grey  pebble  of  sp.  gr.  5*245.  These  are  no  doubt 
alteration  products  of  zircon,  which  occurs  abundantly  in  the  augite- 
syenite.  At  the  same  place,  there  also  occurs  on  the  weathered 
syenite  a  crust  with  a  radially  tibrous  structure  and  smooth,  shining 
surface  ;  this  has  sp.  gr.  5*538,  and  the  composition  given  under  VI  ;  it 
appears  to  be  a  new  modification  of   zirconia  distinct  from  baddeleyite. 

MnO.    CaO. 


ZrO^. 

SiOj. 

TiO^. 

re.303. 

AI2O3 

IV. 

81-75 

15-49 

0-50 

1-06 

0-85 

V. 

93-18 

1-94 

0-61 

2-76 

0-64 

VI. 

97-19 

0-48 

0-48 

0-92 

0-40 

H2O. 

Total. 

0-63 

100-28 

0-47 

99-60 

0  38 

99-85 

trace     trace 

Senaite. — Since  the  publication  of  the  original  description  (Abstr., 
1898,  ii,  439),  this  mineral  has  been  shown  to  be  widely  distributed  in 
the  diamantiferous  sands  of  the  neighbourhood  of  Diamantina ;  the 
following  new  analyses  (VII  and  VIII)  of  unaltered  crystals  are  given. 
These  results  agree  with  the  formula  (Fe,Mn,Pb,Mg)0,Ti02,  and,  in 
connection  with  the  crystalline  form,  prove  that  senaite  is  isomorphous 
■with  pyrophanite,  geikielite,  and  ilmenite  : 


TiOo. 

FeO. 

MnO. 

PbO. 

MgO. 

ZrO^. 

VII. 

52*11 

26*97 

10*42 

10*86 

0*32 

trace 

VIII. 

50*32 

21*99 

17-58 

962 

— 

0*84 

Full  details  are  given  of  the  methods  employed  in  the  analysis  of 
each  of  the  minerals  described.  L.  J.  S. 

Analysis  of  Anapaite.  Josef  Loczka  {Zeit.  Kryst.  Min.,  1903, 
37,  438 — 441). — The  following  new  analysis  is  given  of  this  recently 
described  mineral  (Abstr.,  1902,  ii,  268  *,  this  vol.,  ii,  303)  : 

CaO.  FeO.         FeoOa.         P-P,,-         COj.  H,,0.  Total.         Sp.  gr. 

28*32       17*49       0*84       34*36      0*62        18*64       10027       2*85 

L.  J.  S. 


Degree  of  Hydration  of  Oupro-uranite.  Ynove  Buchholz  (Centr. 
Min.,  1903,  362  —  365). — Cupro-uranite  from  Kedruth,  Cornwall,  was 
found  to  contain  21*51  per  cent,  of  water,  corresponding  with  I2H2O, 
instead  of  8H2O  as  usually  given.  The  mineral  loses  4II2O  in  the 
desiccator,  IH.p  at  95°,  4HoO  at  148—156°,  2H2O  at  about  220°,  and 
the  last  molecule  at  a  red  heat.  Calco-uranite  also  probably  contains 
12HjjO.  I^-  J.  S. 
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Studies  on  the  Formation  of  Oceanic  Salt  Deposits.  XXXI. 
The  Lower  Temperature  Limit  of  Formation  of  Vanthoflate 
at  46^.  Jacobus  H.  van't  Hoff  and  U.  Ju.st  {.Silzumjsber.  K.  Akad. 
Wiss.  Berlin,  1903,  499— 503).— Lliweite,  Mj.',Na^(8e)4)^,51LO,  was 
prepared  by  evaporating  at  55 — 60°  a  saturated  solution  of  sodium 
chloride,  blodite  (astracanite),  magnesium  sulphate,  and  leouite,  to 
which  was  added  a  solution  containing  equivalent  quantities  of  mag- 
nesium sulphate  and  sodium  sulphate.  Bllidite  first  separates,  but 
after  7  days  a  salt  is  deposited  which  contains  14"8  per  cent,  of  water 
and  is  loweite. 

The  transition  temperature  of  blodito  into  lijvveite  in  presence  of 
sodium  chloride  is  58 — 59°,  as  was  proved  by  a  tensimetric  examina- 
tion. By  a  dilatometric  study  of  a  mixture  of  blodite  and  mira- 
bilite,  it  was  proved  that  in  presence  of  sodium  chloride  these  form 
vanthoffite  at  49°.  The  lowest  temperature  of  formation  of  vanthottite 
was  found  to  be  46°. 

The  upper  temperature  limit  of  existence  of  blodite  was  proved, 
both  tens-imetrically  and  dilatometrieally,  to  be  59°.  J.  McC. 

Formation  of  Oceanic  Salt  Deposits.  XXXII.  J.  H.  van't 
Hoff  and  AV.  Meyerhoffeu  {,'Sllzuugsber.  K.  Akad.  Wiss.  Berlin,  1903, 
678 — 684). — Below  are  tabulated  the  higher  limits  of  temperature  at 
which  the  following  salts  may  be  formed  in  the  presence  or  absence 
of  sodium  chloride  ;  tiie  last  column  gives  the  product  which  is  formed 
above  these  temperatures  : 

With    Without 

NaCl.   NaCl. 

Mirabilite,   NaSO,,10H.p 18°     32i°   Thenardite,  NaSO^. 

Picromerite,MgK.,(S04)o,6H:.,0 
Epsomite,  MgSO^.T'HjO!' "...    31 

(Hexahydrate),  MgSO^.GH.O 
Blodite,  MgNa2(SOj.^,4H,(J... 

Leonite,  MgK,(S0^),^,4Hp  ... 
Kainite,  MgSO^,KCl,3H^,0  ... 


Composition  and  Synthesis  of  Romerite :  Ferropallidite. 
RuuoLF  SciiARiZKU  {Zeit.  Krijst.  Mill.,  1903,37,  529 — 549). — llumerite 
was  prepared  by  allowing  a  mixture  of  powdered  feri'ous  sulphate  and 
acid  ferric  sulphate  to  remain  in  contact  with  moist  air  for  several 
months.  The  reddish-brown,  crystalline  powder  so  obtained  has  the 
composition  Fe"Ke.,"'(S0^)^,14H.,0.  Between  70°  and  130\  the  material 
loses  12H.^O  and  assuuies  a  bluish-black  colour;  the  remaining  water 
is  expelled  only  at  a  much  liigher  temperature. 

Two  analyses  of  native  romerite  from  Chili  agree  with  the  new 
foruiula  given  above.  In  material  from  Kammelsberg,  llarz,  a  portion 
of  the  ferrous  iron  is  replaced  by  zinc  and  magnesium,  as  sliown  by 
the  following  analysis  (1) : 

3N— 2 


26 
31 

47. V 
48' 

Leonite,  MgK.^(SO^)2,4H20 
(Hexahydrate), 

MgSO,,6H20. 

35.', 

67.V 

Kieserite,  MgSO^.HgO. 

59 

71 

Loweite, 

61.V 
83' 

89 
85 

MgNa,(S0,).,,2.iH.p. 
Langbeinite.  Mg.,K2(60J.,. 
"Hartsalz,"  MgSO^  4- KCI, 

L.  J.  S. 
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SO,. 

Fe,03. 

FeO. 

ZiiO. 

CoO. 

MgO. 

HoO. 

Insol. 

Total. 

I.   39-71 

19-77 

5-80 

3-06 

trace 

0-25 

31-17 

0-04 

99-80 

I.   39-41 

19-59 

3-29 

6-60 

— 

— 

31-38 

— 

100-27 

An  artiBcial  zinc-romerite  was  prepared  by  substituting  zinc 
sulphate  for  ferrous  sulphate  in  the  method  given  above  ;  the  product 
is  yellow  in  colour  and  has  the  composition  given  under  II. 

Ferropallidite. — This  name  was  given  to  a  white,  granular  mineral 
which  occurs  with  romerite  at  Alcapa  rossa,  Calama,  Chili.  It  is 
birefringent,  and  has  the  composition  FeSO^.HgO,  as  given  by  analysis 
III.  By  treating  commercial  ferrous  sulphate  with  concentrated 
sulphuric  acid,  a  ferrous  sulphate  containing  13*08  per  cent,  of  water 
was  obtained  : 

SO3.  FejOj.  FeO.  H^O.  Insol.  Total. 

III.       46-66         0-92         40-94         10-33         0-87         99-72 

L.  J.  S. 


Nephrite  from  New  Zealand.  Arthur  Dieseldorff  {Zeit.  Kryst. 
Min.,  1903,  37,  656;  from  Centr.  Min.,  1901,  334— 344).— Small 
nodular  masses  of  nephrite  (analysis  I)  were  found  in  the  serpentine 
of  d'Urville  Island,  Cook  Strait  :  microscopical  examination  shows 
this  to  be  secondary  uralitic  nephrite.  Pebbles  of  nephrite 
(analysis  II)  are  also  found  on  the  shore  of  the  island  : 

SiOj.      AI2O3.     FeO.         CaO.         MgO.        HgO.        Cu.         Cr,Mu.      Total. 

I.  55-59     1-43     6-15      12-93      21-24      2-35      0-17      traces      99-86 

II.  52-77     1-88     4-36      15-39      21-17      2-77       —  —         98-34 

Nephrite  (jade)  is  considered  to  be  a  mixture  of  actinolite  and 
augite.  L.  J.  S. 


[Amphibole-anthophyllite  from  Sweden.]  Richard  Beck 
{Zeit.  Kryst.  Min.,  1903,  37,  515  ;  from  Tsch.  Min.  Mitth.,  1901,  20, 
382 — 389). — This  is  light  greyish-brown  in  colour  and  occurs  in  the 
Langfalls  zinc  mine  near  Iliifvala.  It  is  monoclinic  with  the  typical 
hornblende  cleavage ;  the  angle  of  optical  extinction  does  not 
exceed  6°;  optically  positive.  Sp.  gr.  3-24.  Analysis  by  K.  Kolasni- 
kofl:  gave : 


SiO... 

Al,03- 

Fe^Oa. 

FeO. 

MgO. 

K,0. 

H„0. 

PbS.      Total. 

52-89 

1-59 

7-10 

12-60 

22-17 

2-23 

071 

017     99-46 
L.  J.  S. 

Analyses  of  Moravian  Minerals.  Frantisek  Kovar  (Zeit.  Kryst. 
Min.,  1903,  37,  500  ;  from  Chem.  Bliilter,  Frag,  1901,  233—238).— 
Bronzite  (I)  from  Mohelno  is  pale  green,  and  when  fresh  has  a 
vitreous  lustre ;  only  when  altered  does  it  show  a  semi-metallic,  pearly 
lustre.     It  occurs  as  nests  and  veins  in  serpentine. 
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Diallage  (II),   from  Namest,  forms   a  coarse-grained,   dark   brown 
rock,  probibly  in  association  with  serpentine  : 


SiOo. 

Al,,03- 

FoO. 

MnO. 

CaO. 

MgO. 

IIjO. 

Total. 

T. 

54-39 

1-70 

7-36 

trace 

1-64 

34-52 

0-10 

99-71 

I. 

48-63 

1-84 

13-35 

2*29 

20-15 

13-31 

— 

99-57 
L.  J.  S. 

Composition  of  Minerals  of  the  Bole  Group.  Frantisek  Kovak 
{Zeit.  Kryst.  Jfin.,  1903,  37,  499;  from  Zeii.  chem.  Ind.  Frag.,  1901, 
225 — 230). — The  following  analyses  are  given  of  clays  of  different 
colours  (I,  siskin-green ;  II,  IV,  yellow-brown  ;  III,  red-brown)  and 
characters,  from  limestone  beds  in  Moravia  and  Bohemia: 


Organic 

SiO.,. 

Al.,0;,. 

regOa. 

MnO. 

CaO. 

MgO. 

Alkalis. 

H„0. 

matter. 

Total. 

I. 

45  40 

27-05 

1-75 

— 

0-96 

tr.ice 

— 

24-60 

— 

99-76 

II. 

41-28 

23-75 

9-60 

trace 

1-02 

0-26 

— 

V4-32 

— 

100 -23 

III. 

39-50 

22-02 

12-86 

0-07 

0-90 

0-12 

trace 

24-97 

— 

100-44 

IV. 

44-59 

26-38 

12-29 

0-11 

1-20 

trace 

trace 

15-88 

trace 

1(10-45 

V. 

42-31 

23-56 

9-83 

0-09 

3-25 

1-50 

0-28 

16-16 

2-82 

99-80 

Each  of  these  clays,  when  digested  with  dilute  hydrochloric  acid, 
leaves  a  white,  scaly  residue.  Deducting  Fe(0II)3  from  the  above 
results,  analyses  I — III  give  the  formula  H2A.l2Si30jQ,4H20,  and  IV 
and  V  give  H2Al2Si30io,2H20.  L.  J.  S. 

Anorthite  Bomb  from  St.  Christopher,  West  Indies.  G.  Fels 
{Zeit.  Knjst.  Min.,  1903,  37,  450—460). — A  volcanic  bomb  from  the 
island  of  St.  Christopher,  consisting  mainly  of  anorthite  (analysis  I), 
with  hypersthene  (II),  black  hornblende  (HI),  some  magnetite,  and  a 
little  olivine,  contains  in  drusy  cavities  well-developed  crystals  of 
colourless,  glassy  anorthite  and  of  hypei'sthene,  of  which  crystallo- 
graphic  descriptions  are  given.  The  hypersthene  crystals  are  black, 
but  reddish-brown  in  transmitted  light ;  the  cleavage  is  imperfect  and 
the  fracture  conchoidal  : 

Los.s  on 

MgO.   K„0.  NajO.  ignition. Total.  Sp.gr. 

0-57    0-43    1-21      0-59     101-45    2-73 

25-71    0-55    0-79       —        101-33    3-45 

15-06    0-57    3-49      021      100-91    3-17 

L.  J.  S. 

Red  Zoisite  from  Moravia.  F.  Slavi'k  {Zeit.  Kryst.  Min.,  1903, 
37,  064;  from  Cenir.  Min.,  1901,  687— 690).— A  description  is  given 
of  the  red  zoisite  which  occurs  as  bands  in  association  with  crystalline 
limestone  in  contact  with  granite-gneiss  at  Treble ;  analysis  by 
F.  Kovaf  gave  : 


SiOj.  TiOo.   AI2O3.  FejOa. 

FeO. 

CaO. 

I. 

44-17     —       35-06     — 

0-58 

18-84 

II. 

50-54     —         3-94     0-90 

17-08 

1-82 

III. 

43-26    0-29    13-15    2-27 

10-50 

12-11 

SiOj. 

Alj03. 

Fe.,03. 

MtiO. 

CaO. 

MgO. 

H.,0. 

Total. 

38-91 

29-38 

4-46 

017 

25-18 

0-44 

2-06 

100-60 

The  occurrence  of  zoisite  at  other  localities  in  Moravia  is  noted. 

h  J.  S. 
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The  Mineral  Deposits  in  the  Biotite-protogine  of  the  Aar 
Massive,  Switzerland.  J  oh.  Koenigsberger  {Zeit.  Kryst.  Min., 
1903,  37,  643—650  3  from  Jahrh.  Min.,  li)01,  Beil.-Bd.,  14,  43—119). 
— A  detailed  account  is  given  of  tbis  mass  of  "  protogine,"  and  of  the 
several  secondary  minerals  which  occur  in  the  crevices  of  the  rock. 
Near  these  crevices,  the  biotite  (sp.  gr.  3'19  ;  analyses  I  and  II)  is 
altered  to  chlorite,  and  the  plagioclase  to  epidote,  kaolin,  and  silli- 
manite.     Analyses  III — VI  are  of  chlorite  from  the  crevices  : 


SiOg. 

Ti02. 

AI2O3. 

FeoOg. 

FeO.  CaO.  MgO.  MnjOs. 

K2O.    Na20. 

LijO. 

H2O.  P2O5.  Total. 

I. 

365 

0-2 

21  1 

13-0 

12-5      0-S      6-1        1-5 

3-4         0  3 

— 

2-9      0-5      9S-S 

II. 

36-6-. 

0-50 

16-65 

12-10 

12-00     0-80     6-15      1-50 

8-30 



2-90     0-70     9S-85 

III. 

25  50 

trace 

22-25 

22-85 

12-20     0-20     6-30    ti-aco 

traces 



10-60      —       90-90 

IV. 

25-40 

- 

— 

2-J-35 

l-.'-Oo      —      C-10       — 

—      , 

— 

10-50      —         — 

V. 

29  30 

— 

16-2.') 

2S-40 

1-SO      —      T-75       1-S5 

—                 1 

'lU 

12-70      —       99-15 

VI. 

27-70 

— 

14-60 

31-50 

(l-SD)     —       7-10       1-70 

—          205 

0-30 

12-85      —       99  60 

The  rock  is  considered  to  have  been  altered  by  the  action  of  hot 
waters  containing  air  and  carbon  dioxide  in  solution,  and  the  secondary 
minerals  to  have  cry.stallised  out  in  the  cx'evices  from  the  solutions  so 
formed.  The  succession  and  paragenesis  of  the  secondary  minerals  is 
dealt  with.  L.  J.  S. 

Meteoric  Iron  from  Augusta  Co.,  Virginia.  H.  D.  Campbell 
and  James  L.  Howe  {Amer.  J.  b'cL,  1903,  [iv],  15,  469— 471).— The 
history  of  this  mass  of  iron,  which  weighs  rather  more  than  7  kilo- 
grams, is  unknown.  The  gas  extracted  by  heating  in  a  vacuum  was 
found  by  W.  Eamsay  to  consist  mainly  of  methane,  with  a  little 
hydrogen  and  argon,  and  possibly  helium.  Analysis  by  J.  E.  Whitfield 
gave  : 


Fe. 

Ni. 

Co. 

Cu. 

P. 

S. 

c. 

Si. 

91-376 

7-689 

0-610 

0-066 

0-161 

0-006 

0047 

0-045 

In  structure  and  composition,  this  ii-on  differs  somewhat  from  the 
Staunton  irons,  also  from  that  from  Augusta  Co.,  Virginia,  but  as  it 
may  possibly  belong  to  the  same  fall,  it  is  called  "Staunton,  No.  7." 


L.  J.  S. 


Physiological   Chemistry. 


Artificial  Parthenogenesis.  E.  P.  Lyon  {Amer.  J.  Physiol., 
1903,  9,  308 — 318). — Experiments  carried  out  at  Naples,  where  ob- 
servers have  not  been,  as  a  rule,  able  to  repeat  Loeb's  results.  Some 
experiments  failed,  but  on  the  whole  Loeb's  conclusions  are  confirmed. 

W.  D.  H. 

[Action  of  Gastric  Juice  on  Fats.]  Elophe  Benech  and  L. 
GuYOT  {Compt.  rend.  Soc.  Biol.,  1903,  55,  719—721,  721—722).— 
Gastric  juice  collected   an   hour   after  a  test-meal  contains  a  lipase, 
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which  is  shown  to  possess  the  power  of  hydrolyging  monobutyrin. 
The  presence  of  the  normal  amount  of  hydrochloric  acid  favours  its 
action,  and  it  obeys  Schutz's  law.  W.  D,  H. 

The  Action  of  Pure  Gastric  Juice  (from  the  Dog)  on 
Haemoglobin  and  Globin.  Seugei  Halaskin  and  Katharina 
KowALEVsKY  {Zeit.  physiol.  (■hem.,  1903,  38,  567 — 584). — Attention 
is  again  drawn  to  the  fact  that  the  prolonged  action  of  gastric  juice 
is  able  to  produce  crystalline  hydrolytic  products  from  proteids.  In 
the  present  research,  the  proteids  employed  were  crystallised  hsemo' 
globin  from  the  horse,  and  globin  prepared  from  it.  Gastric  juice 
obtained  by  a  tistula  was  employed.  Among  the  products  ultimately 
separated  were  alanine,  leucine,  phenylalanine,  glutamic  acid, 
aspartic  acid,  tyrosine,  and  pyrrolidinecarboxylic  acid.        W.  D.  H. 

Peptic  Proteolysis.  William  J.  Gies  (Proc.  Amer.  physiol.  Soc, 
1903,  xvii  ;  Amer.  J.  Physiol.,  9). — Numerous  digestion  experiments 
with  various  equi-dissociated  acids  of  the  same  conductivity  as  a  0*2 
per  cent,  solution  of  hydrochloric  acid  give  more  variable  results. 
The  nature  of  the  acid  itself  is  important.  The  anions  modify  the  action 
of  the  common  cathion,  the  SO^  anion  being  especially  antagonistic  in 
its  influence.  W.  D.  H. 

Trypsin.  Karl  Mays  {Zeit.  physiol.  Chem.,  1903,  38,  428—512).— 
Various  methods  of  extraction  of  the  pancreas  are  described,  and 
more  active  prepai'ations  are  obtained  when  the  extraction  is  carried 
out  at  room  temperature  than  at  body  temperature.  Impi-ovement 
and  deterioration  of  the  extracts  were  observed  as  in  Vernon's  ex- 
periments. By  using  strong  salt  solution  as  the  extracting  agent, 
and  precipitating  the  enzyme  by  saturation  with  different  neutral 
salts,  precipitates  with  tryptic  power  were  obtained.  On  being 
dissolved,  these  are  precipitable  by  dialysing  against  distilled  water. 
The  most  remarkable  fact  in  connection  with  these  preparations  is 
that  they  are  practically  proteid-free.  W.  D.  H. 

Liberation  of  Trypsin  from  Trypsin-zymogen.  E.  Hekma 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1903,6,34 — 42). — Heidenhain's 
opinion  that  acids  liberate  trypsin  from  trypsinogen  is  incorrect  ;  they 
prevent  the  liberation.  The  mistake  arose  from  using  glycerol 
extracts,  and  acid  decreases  the  injurious  effect  of  that  reagent.  No 
free  trypsin  is  present  in  the  pancreatic  secretion ;  the  liberation  of 
that  enzyme  is  the  work  of  the  intestinal  juice;  gastric  juice  is  not 
able  to  effect  it.  W.  D.  H. 

Diflferences  of  Potential  between  Blood  and  Serum,  and 
between  Normal  and  Laked  Blood.  George  N.  Stewart  {Amer. 
J.  Physiol.,  1903,  9,  2G2— 264).— After  such  hiemolytic  agents  as 
sapotoxin  have  produced  marked  liberation  of  electrolytes  from  the 
corpuscles,  the  differences  of  potential  between  blood  so  treated  and  un- 
lakfd  blood  aro  very  small.     No  definite  differences  could  be  detected 
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between  defibrinated  blood,  or  a  blood  sediment  rich  in  corpuscles,  and 
the  serum  separated  from  it.  W.  D.  H. 

Disappearance  of  Carbon  Monoxide  from  the  Blood  of 
Persons  Poisoned  by  that  Gas.  Leon  Garnier  {Compt.  rend. 
Soc.  Biol.,  1903,  55,  761 — 763). — Several  cases  of  undoubted  carbon 
monoxide  poisoning  are  described,  most  of  which  ended  fatally.  The 
remarkable  fact  noted  in  some  of  these  is  that  the  usual  tests  for 
carbon  monoxide  haemoglobin  failed.  No  adequate  explanation  of 
this  is  forthcoming.  W.  D.  H. 

Glycerol  in  the  Blood.  Maurice  Nicloux  {Comj)t.  rend.,  1903, 
136,  1576 — 1577). — The  small  amount  of  glycerol  previously  shown 
to  exist  in  normal  blood  is  not  influenced  in  the  dog  by  the  state  of 
digestion,  and  is  approximately  the  same  whether  the  animals  are 
fasting  or  in  a  state  of  full  digestion  of  a  fatty  meal.         W.  D.  H. 

Saponifying  Action  of  Serum  on  Esters.  Maurice  Doyon  and 
Albert  Morel  {Compt.  rend.  Soc.  Biol.,  1903,  55,  682 — 6S3). — 
Whilst  blood  serum  saponifies  monobutyrin,  it  does  not  saponify 
normal  fats  such  as  olein.  The  saponifying  action  of  horses'  serum 
on  ethyl  acetate,  propionate,  butyrate,  valerate,  hexoate,  succinate, 
benzoate  and  salicylate,  amyl  salicylate,  phenetole,  mono-,  di-,  and  tri- 
butyrin,  and  triacetin  was  studied.  Comparative  estimations  of  the 
amount  of  hydrolysis  were  made  with  each  in  presence  of  sodium 
carbonate  on  the  one  hand  and  of  sodium  carbonate  and  serum  on 
the  other.  Phenetole  and  ethyl  salicylate  were  not  hydrolysed  at 
all  3  amyl  salicylate  was  feebly  hydrolysed.  A.  McK. 

Oxidation  and  Resolution  in  the  Animal  Organism.  Alexis 
Bach  and  F.  Battelli  {Comjyt.  rend.  Soc.  Biol,  1903,55,  732—733). — 
The  chemical  transformations  in  the  body  are  to  be  mainly  attributed  to 
two  sets  of  enzymes,  hydrolytic  and  oxidising.  In  the  present  paper, 
dextrose  is  mainly  alluded  to.  The  liberation  of  carbon  dioxide  is  stated 
to  be  always  due  to  hydrolysis,  never  to  oxidation  ;  the  liberation  of 
water  is  always  oxidative,  and  is  thus  an  important  factor  as  a  source 
of   energy.  W.  D.  H. 

Some  Conditions  of  the  Oxidation  of  Salicylaldehyde  by 
[Animal]  Organs  and  Extracts  of  Organs.  J.  E.  Abelous  and 
Jules  Aloy  {Compt.  rend.,  1903,  136,  1573 — 1576.  Compare  Arch. 
Physiol.,  1894 — 1898). — The  results  of  experiments  which  were  made 
almost  exclusively  with  horse  and  calf  liver  showed  that  the  oxida- 
tion of  salicylaldehyde  takes  place  in  the  extracts  more  readily  in  a 
vacuum  than  in  presence  of  air.  The  presence  both  of  free  oxygen 
and  of  reducing  agents  diminishes  the  oxidation  or  stops  it  altogether. 
The  necessary  oxygen  is  furnished  by  the  compounds  which  the 
oxidising  ferment  dissociates.  This  dissociation  seems  to  be  retarded 
by  certain  substances,  such  ^s  alkali  nitrates  and  nitrites. 

N.  H.  J.  M. 
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An  Enzyme  in  the  Hen's  Egg  which  reduces  Nitrates. 
J.  E.  Abelous  and  Jules  Aloy  {Compt.  rend.  Soc.  Biol.,  1903,  55, 
711 — 712). — The  egg  contains  a  soluble  ferment  able  to  reduce 
nitrates,  as  do  other  animal  tissues.  The  amount  is  slight  at  first, 
but  increases  at  the  fourth  or  fifth  day,  and  markedly  so  after  that. 

W.  D.  H. 

Applications  of  Physical  Cheroistry  to  the  Study  of  Toxins 
and  Antitoxins.  Svante  Arhhenius  and  Tiiorvald  Madsem  (Zeit. 
phyaikal.  Chem.,  1903,  44,  7—62). — The  ha^molytic  action  of  various 
amounts  of  hasmolysin  is  proportional  to  the  square  of  concentration 
of  the  toxin.  This  action  was  compared  with  that  of  bases,  neutral 
salts  and  proteids,  and  the  results  giv'en  in  tables  and  curves  show 
that  the  formation  of  dissociable  compounds  between  the  corpuscular 
contents  and  the  reagents  will  account  for  many  of  the  phenomena. 
The  influence  of  temperature  was  also  investigated.  Among  the 
numerous  conclusions  drawn,  the  following  are  of  interest  :  normal 
6erum  is  hremolytic  because  it  contains  a  large  amount  of  albumin  ; 
the  amount  of  antitoxin  in  it  is  small ;  egg-albumin  is  shown  to  be 
antagonistic  to  tetanolysin  (the  lysin  mainly  employed)  ;  by  the 
union  of  a  gram-molecule  of  tetanolysin  with  the  same  amount  of  its 
antitoxin,  more  than  6000  calories  are  developed  ;  the  result  of  such 
a  union  is  the  formation  of  two  molecules  of  the  compound. 

W.  D.  H. 

Soluble  Ferments  in  the  Human  Kidney.  Battesti  and 
Barraja  {Comjjt.  rend.  Soc.  Biol.,  \^0Z,  55,  820—821,  821—822).— 
Human  kidneys,  obtained  as  fresh  as  possible  from  accident  cases, 
were  extracted  with  glycerol  and  1  per  cent,  of  sodium  fluoride  added. 
In  the  extract,  the  certain  presence  of  amylase,  sucrase,  casease,  and 
oxydase,  and  the  doubtful  presence  of  a  peptic  ferment  and  lipase 
were  noted.     Ui'ease  and  reducing  ferment  were  absent. 

The  renal  pulp  causes  the  decomposition  of  salol,  benzonaphthol, 
acetanilide,  guaiacol,  and  sodium  salicylate  ;  this  confirms  Gerard's 
observations  on  the  kidney  tissue  of  the  horse.  It  is  also  shown  that 
decompositions  of  aspirine,  tannigen  (diacetylgallic  acid),  tannin,  and 
mercury  albuminate  are  also  effected.  W.  D.  H. 

Presence  of  Hydrogen  Sulphide  in  Boiled  Milk.  Franz 
Utz  {Milch-ZeiL,  1903,  32,  354— 355).— The  author  states  that 
hydrogen  sulphide  is  formed  when  milk  is  boiled.  It  may  be  detected 
either  by  means  of  lead  acetate  paper  or  by  Ganassini's  reagent 
(compare  this  vol.,  ii,  40).  W.  P.  S. 

Secretin  and  Lymph-flow.  Lafayette  B.  Mendel  and  Henry 
C.  Tkkachkr  (Proc.  Ainer.  I'hi/siol.  Soc,  1903,  xv — xvi ;  Amer.  J. 
Physiol.,  Q). — Secretin  produces  an  increased  flow  of  lymph  from  the 
thoracic  duct,  which  is  independent  of  alterations  in  general  blood- 
pressure.  W.  D.  H. 
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Experiments  on  Urine.  G.  H.  A.  Clowes  (Amer.  J.  Physiol., 
1903,  9,  31 'J — 343). — The  subject  treated  is  the  relationship  between 
the  freezinoj  point  depression  and  the  specific  gravity  of  urine  under 
varyini^  conditions  of  metabolism,  and  its  chemical  value  in  the 
estimation  of  sugar  and  albumin.  In  normal  urine,  the  depression  of 
the  freezing  point  is  directly  proportional  to  the  sp.  gr.,  and  may  be 
ascertained  from  the  latter  by  multiplying  the  figures  after  the  decimal 
point  by  75.  In  pathological  urine  containing  no  sugar  or  albumin, 
the  same  is  approximately  true  also.  When  the  excretion  of  chlorides 
is  small,  as  in  cancer  and  typhoid,  the  effect  exerted  on  the  freezing 
point  depression  is  not  so  great  as  would  be  expected  from  the  removal 
of  so  many  small  ions.  In  diabetic  urines,  the  sugar  may  be  readily 
estimated  by  determining  the  lowering  of  the  freezing  point  and 
calculating  it  from  the  sp.  gr.  ;  the  difference  between  the  two 
multiplied  by  6  gives  the  percentage  of  sugar.  The  percentage  of 
;a,lbuniin  may  be  estimated  by  determining  the  sp.  gr.  and  freezing 
point  in  the  urine  befoi'e  and  after  removal  of  the  proteid  by  acidifying 
and  boiling.  The  decimal  portion  of  the  sp.  gr.  after  boiling  is 
multiplied  by  the  freezing  point  before  boiling  and  divided  by  that 
after  boiling.  The  result  is  subtracted  from  the  original  sp.  gr.  and 
rthe  difference  multiplied  by  400.  W.  D.  H. 

Acidity  of  Urine.  Otto  Folin  {Amer.  J.  Physiol.,  1903,  9, 
26.5 — 278). — A  discussion  on  this  much  debated  subject,  illustrated 
'With  records  of  expeinments.  W.  D.  H. 

Diuretic  Action  of  Hypertonic  Salt  Solutions.  Torald 
SoLLMANN  (Proc.  Amer.  Physiol.  Soc,  1903,  xiii — xiv  ;  Amer.  J.  Physiol., 
9). — The  diuretic  eifect  of  molecular  salt  solutions  is  usually  propor- 
tional to  their  osmotic  pressure.  Hypertonic  solutions  in  the  excised 
kidney  increase,  whilst  hypotonic  solutions  decrease  or  ai-rest,  urine 
formation.  The  diuretic  effect  of  saline  injections  is  partly  explained 
by  increased  fluidity  and  quickened  circulation  of  the  blood  through 
the  kidney.  The  superior  effect  of  hypertonic  solutions  is  partly 
physical,  and  is  explained  by  the  dehydi-ation  and  shrinkage  of  the 
kidney  tissue  and  the  more  rapid  circulation  so  produced. 

W.  D.  H. 

BStect  of  Saline  Injections  on  Urinary  Chlorides.  Torald 
SoLLMANN  {Proc.  Amer.  Physiol.  >Soc.,  1903,  xii — xiii ;  Amer.  J.  Physiol., 
9).— The  essential  cause  of  diminished  chlorides  in  the  urine  is  a 
lowered  percentage  of  chlorine  in  the  fluid  portion  of  the  blood.  The 
two  quantities  are  not  proportional,  and  it  is  suggested  that  part  of 
the  chlorides  in  the  blood  are  in  combination  with  proteid  in  the 
blood.  If  excised  kidneys  are  perfused  with  a  sodium  chloride  solu- 
tion, the  urine  formed  contains  the  same  amount  of  salt  ;  but  if  the 
perfused  fluid  is  salt  solution  and  blood,  the  amount  in  the  urine  is 
never  so  high.  W.  D.  H. 

Effect  of  Alcohol  on  Uric  Acid  Excretion.  Russell  H. 
Chittenden  and  S.  P.  Beebe  {Proc.  Amer.  Physiol.  Soc,  1903,  xi — xii; 
Amer.  J.  Physiol.,  9). — Pure  alcohol  diluted  with  water  given  to  men 
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during  fasting  produces  diuresis  and  a  decreased  excretion  of  uric 
acid  ;  given  with  meals,  there  is  an  increase  in  the  excretion  of  this 
siibst;ince ;  this  indicates  tliat  the  effect  is  due  to  a  disturbince  in  the 
metabolism  of  the  purin  bases  of  the  food.  The  same  amount  of 
alcohol  given  in  the  form  of  beer  or  wine  produces  more  effect,  showing 
that  it  is  in  part  due  to  substances  other  than  alcohol.        W.  D.  H. 

Influence  of  Quinic  Acid  on  Uric  Acid  Excretion.  W.  A. 
Taltavall  and  William  J.  Giks  {/'roc.  Anier.  I'lri/Hiol.  Soc,  1903,  xvi  ; 
Amer.  J.  P/i>/siol.,9). — Quinic  acid  does  not  materially  affect  the  uric 
acid  output  in  dogs.  This  result  agrees  with  that  of  Huffer,  and  is 
at  variance  with  those  of  earlier  observers.  W.  D.  H. 

Behaviour  of  Allantoin  in  the  Body.  A.  M.  Luzzato  (Zeit. 
physiol.  Chem.,  190.3,  38,  537 — 544). — In  dogs  fed  on  meat,  allantoin 
is  a  constant  constituent  of  the  urine.  If  they  are  fed  on  uric  acid, 
it  also  appears.  If  they  are  fed  on  thymus,  it  appears  as  a  sediment. 
If  allantoin  itself  is  given,  70  per  cent,  is  excreted  unchanged  (jNIin- 
kowski) ;  but  this  proportion  is  much  smaller  in  men.  In  the  present 
research,  parallel  re.searches  were  carried  out  on  a  dog  and  a  rabbit, 
allantoin  being  added  to  the  food  ;  in  the  dog,  the  major  part  was 
recovered  in  the  urine,  in  the  rabbit  none.  In  the  rabbit,  it  appears 
to  be  badly  absorbed,  and  to  be  in  part  excreted  as  oxalic  acid. 

W.  D.  H. 

Origin  of  Indican  in  the  Animal  Body,  Haruy  Scholz 
{Zeit.  physiol.  Chem.,  1903,  38,  513 — 536). — An  increase  of  indican  in 
the  urine  cannot  be  produced  by  an  artificially  increased  proteid 
katabolism.  The  same  is  true  for  the  excretion  of  phenol.  No  other 
cause  for  the  appearance  of  indican  in  the  urine  was  discovered  other 
than  putrefaction  brought  about  by  bacteria.  W.  D.  H. 

Indoxyl  in  Pathological  Urines.  Julius  Gnezda  {Compt.  rend., 
1903,136,  1406—1408.  Compare  Abstr.,  1902,  ii,  339).— Attention 
is  drawn  to  the  fact  that  urines  in  cases  of  pneumonia  and  other  febrile 
disorders,  which  are  usually  rich  in  urobilin,  contain  indoxyl  also. 
The  presence  of  urobilin  prevents  the  usual  iudicau  reactions. 

W.  D.  H. 

Indoxyl  in  Urine.  Louis  Maillard  {Compt.  rend.,  1903,  136, 
1472 — 1473). — A  criticism  of  Gnezda's  methods  and  results  (see  pre- 
ceding abstract).  W.  D.  H. 

Chloroformic  Urinary  Pigments.  Louis  Maillard  {Compt. 
rend.  Soc.  Biol.,  1903,  55,  695—097,  777—779.  Compare  Abstr., 
1901,  ii,  407;  1902,  i,  371).— On  acidifying  normal  urine  with 
hydrochloric  acid  and  extracting  with  chloroform,  a  blue  pigment, 
fiemi-indvjotin,  CjgHjQO.,N.„  goes  into  solution.  This  is  derived  from 
indoxyl,  is  unstable,  and  in  an  acid  medium  is  transformed  into 
iudirubin,    and    in    an    alkaline    into    indigotin,       In    some    circum- 
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stances,  a  brown   pigment  is   obtained,    but  this   also   is   an  indoxyl 
derivative.     Pigments  derived  from  scatoxyl  are  not  believed  in. 

W.  D.  H. 

Cystin  Diathesis  in  Families.  Emil  Abderhalden  (Zeit. 
physiol.  Chem.,  1903,  38,  557 — 561). — Attention  is  drawn  by  the 
description  of  cases  to  the  already  well-known  fact  that  the  metabolic 
anomaly  which  results  in  cystin  urea  is  hereditary.  W.  D.  H. 

[Puerperal  Eclampsia.]  Albert  Charrin  and  Roche  (Compt. 
rend.,  1903,  136,  1593— 1596).— The  disorders  of  the  puerperal  state 
such  as  eclampsia  are  attributed  to  poisons  formed  within  the  body ; 
whether  these  are  of  mineral  or  organic  (alkaloidal)  nature  and 
whether  anti-substances  are  produced  is  left  uncertain.       W.  D.  H. 

Physiological  Action  of  Optical  Isomerides.  Arthur  K. 
CuSHNY  {Proc.  Amer.  Physiol.  Soc,  1903,  xiv ;  Amer.  J.  Physiol.,  9). — 
of-Hyoscyamine  is  practically  devoid  of  action  on  nerve  terminations  in 
salivary  glands,  heart,  and  pupil.  ^-Hyoscyamine  acts  very  strongly. 
Atropine,  the  racemic  form,  has  an  intermediate  action.  Probably  in 
the  body  the  two  optically  active  forms  are  liberated,  and  the  nerve 
terminals  can  differentiate  between  them.  W.  D.  H. 

Effects  of  Subcutaneous  Injection  of  Suprarenal  Extract. 
S.  J.  Meltzer  and  Clara  Meltzer  {Amer.  J.  Physiol.,  1903,  9, 
252 — 261). — A  distinctly  toxic  dose  of  suprarenal  extract  given 
subcutaneously  causes  blanching  of  the  rabbit's  ear ;  a  medium  dose 
causes  distinct  dilatation  of  its  blood-vessels  if  the  nerves  are  intact, 
but  constriction  if  the  vaso-motor  nerves  are  cut.  Adrenalin  appears 
to  be  but  little  oxidised  in  the  subcutaneous  tissues.  W.  D.  H. 
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Changes  Correlative  with  the  Formation  of  Alcohol  in 
Fermenting  Saccharine  Juices.  Distinction  between  Al- 
coholated  Musts  and  true  Vinous  Liquors.  Armand  Gautier 
and  Georges  Halphen  (Compt.  rend.,  1903,  136,  1373 — 1379). — The 
changes  which  take  place  in  nitrogen  compounds,  in  the  volatile  and 
total  acids,  in  the  nature  of  the  sugars,  and  in  the  variations  of 
glycerol  during  the  fermentation  of  sugars  in  several  grape  juices  have 
been  studied. 

As  fermentation  proceeds,  the  ammoniacal  nitrogen  diminishes  and 
finally  disappears ;  the  organic  basic  nitrogen  remains  almost  constant, 
and  the  proteid  nitrogen  suffers  hardly  any  change.  The  amount  of 
volatile  acid  present  increases  as  the  fermentation  proceeds.     In  the 
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original   juice,  only  a  trace  of   glycerol  is  present,   but   it   increases 
proportionally  with  the  alcohol. 

These  observations  can  be  utilised  to  distinguish  between  an 
alcoholic  liquor  prepared  artificially  and  a  true  fermented  liquid. 

J.  McC. 

Action  of  Abietic  Acid  on  Ferments.  Jean  Effront  {Compt. 
rend.,  1903,  136,  1556  — 1557). — Lactic  or  butyric  ferments  or  yeast 
may  be  grown  on  a  nutritive  medium  containing  abietic  acid  without  any 
special  action  becoming  evident.  But  if  such  a  nutritive  medium  be 
inoculated  with  a  mixture  of  ferments  a  selective  growth  takes  place. 
If  the  mixture  contains  much  yeast  and  little  lactic  ferment,  scarcely 
any  development  of  the  lactic  ferment  takes  place,  but  the  yeast  grows 
rapidly.  Quite  the  reverse  takes  place  if  the  mixture  contains  much 
lactic  ferment  and  little  yeast.  The  same  effect  is  produced  if 
colophony  is  used  in  place  of  abietic  acid,  but  it  must  be  free  from 
volatile  constituents.  J.  McC 

Some  Constituents  of  Yeast.  Oscar  Hinsberg  and  E.  Eoos 
[Zeit.  physiol.  Chem.,  1903,  38,  1 — 15.  Compare  Nageli  and  Lliw, 
Aniuden,  1878,  193,  337). — Bottom  yeast  is  extracted  with  hot  alcohol, 
the  alcohol  distilled  off,  and  the  residue  from  the  extract  shaken  with 
ether  after  being  rendered  slightly  alkaline  with  very  dilute  sodium 
hydroxide.  The  ethereal  extract  contains  the  fat  together  with 
minute  amounts  of  a  cholesterol  and  of  ethereal  oils.  The  yield  of  fat 
is  some  2*3 — 2"8  per  cent,  of  the  yeast  dried  at  100°,  but  appears  to  be 
smaller  in  summer  than  in  winter. 

When  hydrolysed  with  alkali,  the  fat  yields  a  number  of  acids,  among 
which  are  :  (a)  a  saturated  acid,  C^jH^oOg,  crystallising  in  glistening 
plates  and  melting  at  56°.  It  is  almost  insoluble  in  water  and  only 
sparingly  soluble  in  methyl  alcohol,  acetic  acid,  or  light  petroleum. 
The  acid  somewhat  resembles  myristic  acid,  but  is  not  identical 
with  it.  {b)  An  acid,  Cj^HggOj,  a  colourless  and  odourless  oil,  which 
on  oxidation  in  contact  with  the  atmosphere  acquires  a  most  pene- 
trating odour,  (c)  An  acid,  C^gHg^Og,  a  colourless  oil  distilling  at 
210  —  220°  under  12  mm.  pressure.  The  cholesterol,  C26H4^0,H20, 
contained  in  yeast  ciystallises  from  alcohol  in  colourless  plates,  melts 
at  159°,  and  is  not  identical  with  Schulze  and  Barbieri's  caulosterin 
(Abstr.,  1882,  1202),  although  both  have  practically  the  same  melting 
point.  The  e.-sential  oil  contained  in  yeast  is  a  colourless  liquid 
with  an  odour  of  hyacinths,  and  is  volatile  with  steam.  J.  J.  8. 

Fermentive  Decomposition  of  Fats,  Oils,  and  Esters.  II. 
Karl  Braun  and  Emil  C.  Beiirendt  {Ber.,  1903,  36,  1900—1911. 
Compare  this  vol.,  ii,  446). — A  series  of  results  are  given  showing  that 
the  fermentive  action  of  abrin  in  the  form  of  crushed  seeds  of  Abrus 
precatorius  is  generally  greater  than  that  of  the  "  ricin  "  of  castor 
oil  seeds  ;  the  fermentive  production  of  free  acid  was  studied  in  the 
case  of  lanolin,  carnauba  wax,  and  a  number  of  aliphatic  and  aromatic 
eaters,  and  it  appears  that  it  is  greater  in   the   case  of  fatty  than  in 
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that  of  benzenoid  esters.  Mercury,  copper,  and  iron  salts  and  alcohol 
retard  the  fermentation,  but  magnesium,  and  alkali  salts  and  tungsten 
compounds  are  without  influence. 

Euiulsin  or  bitter  almonds  produce  only  a  very  slight  acidity  with 
castor  oil,  and  the  same  is  true  of  amygdalin  and  a  mixture  of 
amygdalin  and  emulsin.  Black  mustard  seeds  (Sinajns  nigra)  are 
slightly  more  fermentive,  whilst  the  action  of  Cheiranthus  cheiri  is 
intermediate  between  emulsin  and  ricin.  W.  A.  D. 

Respiration  of  Sugar-beet  Root.  Friedrich  Strohmer  (Bied. 
Centr.,  1903,  32,  465 — 469  ;  from  Oesterr.-Ung.  Zeit.  Ziickeriiid.  u. 
Landw.,  1902,  Heft  6). — The  experiments  were  made  with  single  ripe 
roots.  The  loss  of  sugar  was  always  relatively  greater  than  the  loss 
of  carbon  dioxide,  and  there  was  no  regular  relation  between  the 
amount  of  sugar  lost  by  respiration  and  the  amount  converted  into 
other  substances.  The  greatest  loss  of  sugar  is  genex'ally  as  carbon 
dioxide,  except  when  shoots  are  formed,  in  which  case  the  loss  by 
respiration  is  much  less  than  the  loss  due  to  conversion  of  the  sugar 
into  other  compounds.  It  is  probable  that  the  sucrose  is  converted 
into  reducing  ]sugar  before  being  resolved  into  carbon  dioxide  and 
water. 

The  freezing  point  of  the  roots  is  —  1°  to  —  1'1°,  and  roots  may  be 
kept  at  0°  for  a  long  time  without  being  injured. 

Mechanically  injured  roots  should  be  excluded  when  roots  are 
stored,  as  the  fungi  which  appear  on  the  injured  roots  spread  to  others. 

N.  H.  J.  M. 

Nitrogen  Assimilation  of  Wheat  Grain.  Josef  Adorjan 
(Landiv.  Versuchs-S'tat.,  1903,  58,  281 — 289.  Compare  this  vol.,  ii,  94). 
— The  amount  of  proteids  in  wheat  grain  and  the  absolute  weight 
depend  almost  exclusively  on  external  condir^ions,  such  as  the  amount 
of  nitrogen  in  the  soil  and  the  conditions  of  climate.  The  specific 
characters  of  diffei'ent  varieties  have  only  an  indirect  effect,  the 
varying  duration  of  vegetation  being  coincident  with  variations  in  the 
weather  to  which  the  crop  is  subjected.  N.  H.  J.  M. 

Composition  and  Metabolism  of  Seedlings.  Ernst  Schulze 
and  Nicola  Castoko  {Zeit.  j)hysiol.  Chem.,  1903,  38,  199 — 258). — 
Seedlings  of  Lupimis  albus,  when  kept  in  darkness,  lost  proteids,  whilst 
tlie  amount  of  nsparagine  increased  rapidly  (compare  Merlis,  Landw. 
Versuchs-Stat,,  48,  419).  There  was  at  the  same  time  a  loss  of 
tyrosine  and  probably  of  leucine.  The  amount  of  arginine  increased 
up  to  the  fourth  day  and  then  diminished.  The  tyrosine,  leucine,  and 
arginine  lost  during  this  period  may  be  partly,  but  cannot  be  mainly, 
utilised  in  the  regeneration  of  proteids,  since  the  proteids  themselves 
diminish  in  quantit}^.  It  is  more  probable  that  they  are  broken  up, 
but  without  elimination  of  free  nitrogen. 

In  the  case  of  the  same  seedlings  kept  with  access  of  light,  the  loss 
of  proteids  is  less  owing  to  the  co-operation  of  newly-found  carbo- 
hydrates in  tlie  regeneiatiou  of  proteids.  The  percentage  of  asparagine 
in  seedlings  14  days  old  still  remained  high,  whilst  aiiiinoacids  were 
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found   iu  very  small  amount,  less   even   tliau   in   oLiolated   plants   18 
days  old. 

The  distribution  of  asparagine  in  seedlings  14  days  old,  as  well  as 
other  results,  indicate  that  aspai-agine  is  readily  available  for  the  re- 
production of  proteids.  The  relatively  large  amount  of  asparagine 
which  remains  in  seedlings  already  green  is  accounted  for  by  its 
synthetical  formation  from  a  decomposition  product  (1  ammonia)  of 
the  decomposition  of  proteids.  N.  H.  J.  M. 

Nutrition  of  Plants  deprived  of  their  Cotyledons.  Gustave 
Andrk  {Compt.  rend.,  1903,  136,  1401  — 1404). — Analyses  were  made 
of  haricots,  from  which  the  cotyledons  had  been  removed  12  days  after 
sowing  the  seeds,  and  of  normal  plants.  The  seeds  were  sown  on  June 
12th,  and  the  seedlings  were  analysed  at  seven  successive  periods 
ending  with  July  7th.  The  following  results  (in  grams)  are  those 
obtained  at  the  last  date,  and  refer  to  100  plants — (a)  normal,  and  {b) 
plants  without  cotyledons : 

Total  weight.  Dry  matter. 
(a)      1316  147-8 

(6)         826  88-8 


Comparisons  between  the  Phenomena  of  the  Nutrition  of 
Plants  without  and  with  Cotyledons.  Gustave  Andre  {Compt. 
rend.,  1903,  136,1571 — 1573.  Compare  preceding  abstract). — Deter- 
minations of  soluble  carbohydrates,  saccharitiable  carbohydrates,  and 
cellulose  were  made  in  the  same  plants  at  the  different  dates. 

N.  H.  J.  M. 

Mechanism  of  the  Saccharification  of  Mannans  of  Phyt- 
elephas  macrocarpa  by  the  Seminase  of  Lucerne.  Emii.e 
BouRguELOT  and  Henri  H^rissey  (Compt.  rend.,  1903,  136, 
1404 — 1406). — J'/ii/telephas  macrocarpa  contains  a  soluble  ferment 
which  is  destroyed  by  heating  at  100".  Boiled  extracts  yielded 
mannose  when  seminase  (lucerne  malt)  was  added,  but  the  yield  of 
mannose  was  much  greater  when  the  extract  had  not  been  previously 
boiled.  N.  II.  J.  M. 

Occurrence  of  Urea  in  Plants.  Max  Bamberger  and  Anton 
Lanjjsiedl  {Monalsh.,  1903,  24,  218  —  219). — Urea  in  considerable 
quantities  up  to  3-5  per  cent,  is  found  to  exist  in  the  capitulum  of  ripe 
specimens  of  Lycoperdon  Bovista.  As  other  components  of  urine, 
especially  chlorine,  were  not  pre.sent,  the  occurrence  is  assumed  to  be 
natural.  A  large  number  of  these  plants  have  without  exception 
been  found  to  contain  urea.  E.  F.  A. 

Natural  Oocurrence  of  Salicylic  Acid  in  Strawberries  and 
Raspberries.  Karl  Winoiscii  {Zeit.  Xahr.  O'enjis.sm.,  1 903,  6, 
447 — 452j. — The  author's  experiments  confirm  the  statements  of  other 
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investigators  that  salicylic  acid,  or  an  ester  of  this  acid,  is  present  in 
small  quantities  in  both  strawberries  and  raspberries  (compare  Abstr., 
1902,  ii,  40).  The  amounts  found  were  I'l  mg.  per  litre  of  raspberry 
juice  and  2 '8  mg.  per  litre  of  strawberry  juice.  Several  varieties  of 
cherries,  plums,  currants,  gooseberries,  peaches,  apricots,  &c.,  were 
also  examined,  but  salicylic  acid  was  not  detected.  W.  P.  S. 

Distribution  of  some  Organic  Substances  in  Geraniums. 
EuGiiNE  Chakabot  and  G.  Laloue  {Cotnpt.  rend.,  1903,  136, 
1467 — 1469). — The  amount  of  volatile  acid  diminishes  from  the  leaves 
to  the  stems  and  the  terpene  compounds  are  confined  entirely  to  the 
leaves.  This  accounts  for  the  flowers  having  no  odour.  It  is  sug- 
gested that  the  essential  oils,  or  at  any  rate  the  substances  from  which 
they  are  immediately  derived,  are  formed  in  the  chlorophyllic  organs 
and  then  migrate  to  other  parts  of  the  plant,  where  they  undergo 
more  or  less  change.  N.  H.  J.  M. 

Amount  of  Sugar  contained  in  Cinnamon  Bark.  0.  von 
Czadek  {Chem.  Centr.,  1903,  i,  1229  ;  from  Zeit.  landw.  Vers.  Wes. 
Ost.,  6,  524 — 527). — Although  the  addition  of  3  per  cent,  of  sucrose 
to  cinnamon  before  grinding  has  been  found  to  reduce  the  quantity  of 
dust  from  4"6  to  1  per  cent.,  this  result  is  preferably  attained  by  a 
suitable  arrangement  of  sieves.  Stick  cinnamon  [Cassia  lignea  and 
zeylonicum)  was  found  to  contain  not  more  than  2  per  cent,  of  sugar 
calculated  as  invert  sugar,  and  from  0*09 — 0*53  of  sucrose.  A 
sample  of  Cassia  vera  contained  6*22  per  cent. ;  4'19  was  found  in  the 
inner  portions  of  the  bark,  whilst  the  outer  portions  contained  only 
1'4  per  cent.  A  sample  of  the  bark  of  Cassia  vera  Timor,  which 
resembled  the  Ceylon  cinnamon  in  appearance,  but  had  neither  the 
taste  nor  the  odour  of  cinnamon,  contained  3*06  per  cent,  of  sugar. 
The  addition  of  a  small  percentage  of  sugar  to  cinnamon  is  readily 
detected  ;  in  many  cases,  it  may  be  found  in  the  sediment  after 
extracting  with  chloroform.  E.  W.  W. 

Reserve  Carbohydrates  of  Nutmeg  and  Mace.  A.  Braciiin  {J. 
Pharm.  Chim.,  1903,  [vi],  18,  16 — 21). — Nutmeg  contains  0"56  per  cent, 
of  sucrose,  and,  in  addition  to  starch,  appears  also  to  contain  xylose, 
but  no  glucosides.  Mace  does  not  contain  sucrose  or  glucosides,  and 
on  extraction  with  water  yields  a  pectin  having  the  specific  rotation 
+  240°.  G.  D.  L. 

Changes  in  the  so-called  Lead-blackening  Sulphur  in  Rela- 
tion to  the  Total  Sulphur  in  Seedlings  of  Lupinus  angustifolius. 
H.  Sertz  {Zeit.  phjsiol.  Chem.,  1903,  38,  323— 335).— The  total 
sulphur  was  determined  by  Liebig's  method,  and  the  "  lead-blackening  " 
sulphur  (that  portion  of  proteid  sulphur  which  is  separated  by  boiling 
with  alkali)  by  Schulz's  method  {ibid.,  1898,  25,  16).  The  substance 
was  boiled  for  10  hours,  acidified  with  acetic  acid,  filtered,  and  washed. 
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The  residue  (with  filter)  was  then  fused  with  sodium  carbonate  and 
sodium  nitrate  in  an  iron  dish. 

Determinations  were  made  in  seeds  and  in  seedlings  4,  7,  9,  11,  15, 
and  18  days  old.  The  results  show  a  considerable  loss  of  "lead- 
blackening"  sulphur,  chieHy  in  the  first  four  days.  N.  H.  J.  M. 


Sarracenia  Purpurea.  William  J.  Gies  {Chem.  Centr.,  1903,  i, 
1233  ;  from  J.  Xew  York  Bot.  Garden,  4,  37 — 39). — Attempts  to  isolate 
an  enzyme  or  zymogen  from  Sarracenia  purj^urea  and  other  insect- 
eating  plants  have  not  given  very  definite  results,  for  whilst  the 
glycerol  extracts  of  one  series  of  plants  had  a  distinct  action  on  fibrin 
in  presence  of  hydrochlox'ic  or  oxalic  acid,  the  extracts  of  another 
series  were  completely  inactive.  The  concentrated  neutral  glycerol 
extracts  have  a  red  colour,  whilst  the  dilute  extracts  are  practically 
colourless-,  but  become  green  on  addition  of  alkalis  and  rose-coloured 
with  acids.  The  colouring  matter  is  named  alkaverdin.  Filter-paper 
which  has  been  moistened  with  the  strong  extract  is  colourless  in  the 
wet  or  dx'y  state,  and  serves  as  an  indicator  for  acids  or  alkalis.  A 
considerable  quantity  of  a  substance  which  has  reducing  properties 
and  can  be  fermented  may  be  extracted  from  Sarracenia  by  means  of 
water  or  solutions  of  salt.  E.  W.  W. 


Molasses  Food  and  Horse  Feeding.  L.  Grandeau  {Bied. 
Centr.,  1903,  32,  483—486  ;  from  J.  d'Agric.  prat.,  1902,  697  ;  1903, 
37,  177,  and  208). — The  results  of  experiments  in  wnich  horses  were 
fed  with  molasses  bread  (made  with  inferior  cereal  meal  and  50  —  60 
per  cent,  of  its  weight  of  gi-een  molasses)  and  with  straw  molasses 
showed  that  the  two  foods  were  of  about  equal  value  and  not  much 
let^s  nutritious  than  oats.  N.  H.  J.  M. 


EflFect  of  some  Mineral  Substances  on  Cows.  Clemens 
ScHULTE-B.vuMiNGUAUs  (Bied.  Centr.,  1903,  32,  477—483  ;  from  Mitt. 
Landw.  Inst.  Univ.  Breslau,  2,25 — 69). — Addition  of  calcium  hydroxide, 
chlorine  (as  sodium  chloride),  iron  (as  acetate),  and  phosphoric  acid 
(as  calcium  salt)  to  the  food  had  no  material  effect  on  the  sp.  gr.  of 
the  milk,  even  the  amount  of  total  ash  being  hardly  appreciably 
altered.  The  percentage  of  calcium  in  the  ash  and  in  the  milk  is 
raised  both  by  calcium  hydroxide  and  calcium  phosphate,  but  the 
increase  in  the  milk  is  very  slight.  Addition  of  as  much  sodium 
chloride  as  the  cows  can  consume  had  a  scarcely  appreciable  effect  on 
the  percentage  of  chlorine  in  the  milk,  which,  however,  independently 
of  feeding,  considerably  increases  as  the  period  of  lactation  advances. 
The  amount  of  phosphoric  .icid  in  milk  is  not  affected  by  addition  of 
calcium  phosphate  to  the  food,  and  there  was  no  material  increase  in 
the  iron  after  food  containing  iron  acetate. 

Both  phosphoric  acid  and  iron  (especially  the  former),  as  well  as 
calcium,  acted  unfavourably  on  tlie  digestion  of  proteids,  whilbt  sodium 
chloride  increased  the  digebtibility.  N.  11.  J.  ^I. 

VOL.  Lxxxiv.  ii.  3U 
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Calcium  Phosphate  as  an  Addition  to  Food.  V.  Schenke 
(Landw.  Versuchs-Stat.,  1903,  58,  2'Jl — 312). — Precipitated  calcium 
phosphate  should  be  employed.  Steamed  or  degelatinised  bone  meal 
and  bone  ash  are  of  very  slight  use  for  feeding,  and  crushed  bones  are 
almost  useless.  The  results  of  various  investigators  are  discussed  and 
a  bibliography  is  appended.  N.  H.  J.  M. 

Production  and  Distribution  of  Nitrates  in  Cultivated 
Soils.  F.  H.  King  and  A.  E,.  Whitson  {Bied.  Centr.,  1903,  32, 
434 — 444  ;  from  jBuIL  Agric.  Exper.  Slat.  Univ.  Wisconsin,  1902, 
No.  93). — The  greatest  production  of  nitrates  in  20  inches  of  soil  was 
in  the  upper  6  inches  and  the  least  in  the  lowest  4  inches.  Nitrifica- 
tion is  relatively  vigorous  at  a  depth  of  12 — 16  inches. 

When  the  surface  soil  contains  relatively  little  nitrates,  this  is  to  be 
attributed  to  diminished  rise  of  water  caused  by  the  rapid  drying  at 
the  surface.  The  soil  just  below  the  surface  is  then  richer  in 
nitrates. 

The  results  of  experiments  on  the  effect  of  ploughing  on  the 
amount  of  nitrates  in  the  soil  showed  that  the  ploughed  soil  contained 
more  nitrates  than  the  undisturbed  soil. 

Lysimeter  experiments  are  described  in  which  the  amounts  of 
nitrates  were  estimated  in  the  drainage  and  in  the  soil  before  and 
after  growing  maize.  N.  H.  J.  M. 

Rendering  Atmospheric  Nitrogen  available  for  Agriculture 
and  Industry.  Frank  {Zeit.  angeio.  Chem.,  1903,  16,  536 — 539). — 
The  author  points  out  that  the  supply  of  ammonia  for  agricultural 
purposes  is  dependent  on  other  industries,  that  the  supply  of  Peruvian 
guano  is  well-nigh  exhausted,  and  that  that  of  Chili  saltpetre  cannot 
at  the  present  rate  of  export  last  moi-e  than  30  to  40  years.  It 
becomes  therefore  necessary  to  utilise  the  atmospheric  nitrogen.  The 
various  methods  proposed  for  the  utilisation  of  nitrogen  in  the 
production  of  cyanides  and  ammonia  are  shortly  reviewed. 

The  whole  of  the  nitrogen  of  calcium  cyanamide  (compare  Erlwein, 
this  vol.,  i,  611)  can  be  converted  into  ammonia  by  heating  with  water 
under  high  pressure  (CaCNg  +  SH.p  =  CaCOg  -1-  2NH3).  It  seemed 
probable,  therefore,  that  calcium  cyanamide  (or  •'  lime-nitrogen  ")  might 
be  used  as  a  fertiliser.  Experiments  by  Wagner  and  by  Gerlach  have 
proved  this  view  to  be  correct.  In  the  soil,  the  calcium  cyanamide  is 
decomposed  and  the  ammonia  formed  is  nitrified,  and  thus  the  nitrogen 
becomes  available  for  plants. 

Dicyanodiamide  (compare  Erlwein,  loc.  cit.)  can  be  obtained  from 
calcium  cyanamide,  and  is  useful  in  the  synthesis  of  creatine  and 
other  carbamide  derivatives.  J.  McC. 

Action  of  Different  Crude  Phosphates  on  Peat  and  other 
Soils.  Bruno  Tacke  {Bied.  Centr.,  1903,  32,  445—448;  from  Mitt. 
Ver.  Ford.  Moorkultur.,  1902,  No.  23,  312). — Algerian  phosphate, 
"  agricultural  phosphate,"  and  similar  manures  should  not  be  applied 
to  non-acid  soils.  N.  H.  J.  M. 
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To  what  extent  is  Potassium  Perchlorate  a  Plant  Poison  ? 
Martin  Ullmann  {Bied.  Centr.,  1903,  32,  458 — 459;  from  JJie 
Regelung  d.  Verkehrs  mit  Chilisalpetei',  1901). — The  results  of  experi- 
ments with  different  plants  showed  that  potassium  perchlorate  is  a 
violent  poison,  but  that  it  does  not  aflect  all  plants  equally,  being 
especially  injurious  to  grain  crops.  A  grain  crop  may  suffer  con- 
siderably from  the  after  effect  of  perchlorate  applied  in  sodium  nitrate 
to  a  previous  crop.  X.  H.  J.  M. 

Injuriousness  of  Perchlorate.  T.  Dietrich  {Bied.  Centr.,  1903, 
32,  461 — 463  ;  from  Jahresher.  Landw.  Versuchs-Stat.  Marburg, 
1901 — 1902). — The  results  of  experiments  with  oats  and  mustard 
showed  that  the  injury  due  to  perchlorate  diminished  when  the  per- 
chlorate was  applied  late.  In  the  case  of  oats,  the  same  amount  of  per- 
chlorate which  destroyed  most  of  the  plants  at  the  end  of  July  was 
without  eifect  when  applied  in  the  middle  of  August.     N.  H.  J.  M. 


Analytical   Chemistry. 


Gravimetric  Analysis  of  Minute  Quantities  of  Material. 
Waltiiek  Nernst  and  E.  H.  PaESENFELD  (Z-'er.,  1903,36,  2086—2093). 
— A  mici'O-balance  with  torsional  control  is  described,  having  a  sen- 
sitiveness of  0'0380  mg.  per  scale  division,  and  capable  of  being 
read  to  ,,^,y  division.  The  tiny  scale-pan  is  made  of  platinum  and 
weighs  20  mg.  ;  the  analyses  are  carried  out  in  this  pan.  Three 
analyses  are  given  of  calcite,  the  quantity  used  in  each  case  being 
2"5  mg.  ;  the  values  found  were  COg  =  43'80,  43'66,  and  43*81,  theory 
43'96.  Similarly,  two  analyses  of  yttrium  sulphate  by  ignition  of  a 
single  milligram  gave  the  atomic  weight  as  88'0  and  87'8,  theory  89. 
Traces  of  yttrium,  erbium,  and  ytterbium  chlorides  were  fractionally 
distilled  by  this  method  in  a  platinum  tube  heated  in  an  electric 
furnace,  but  analysis  by  the  method  described  showed  that  no 
separation  had  been  effected.  T.  M.  L. 

Detection  of  Bromine  in  Urine.  Ernst  Salkowski  [Zeit. 
jthysiol.  Chem.,  1903,  38,  157 — 164). — The  usual  method  for  the 
detection  of  bromine,  namely,  addition  of  sodium  carbonate  and 
potassium  nitrate,  evaporation,  and  ignition,  and  subsequent  solution 
in  water,  addition  of  hydrochloric  acid  and  chlorine  water,  and  shaking 
with  chloroform,  cannot  be  employed  when  appreciable  amounts  of 
nitrites  are  formed,  as  a  yellow  coloration  is  also  given  by  these. 
The  yellow  colour  produced  by  nitrites  may  be  removed  by  washing 
with  water.  It  has  also  been  found  that  the  yellow  colour  produced 
when  a  nitrite  and  bromide  are  botli  present  is  removed  by  washing 
with    water.      If   only  a    relatively    small    amount    of    nitrite    (equal 

3')— 2 
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volumes  of  1  per  cent,  nitrite  and  bromide  solutions)  is  employed,  a 
permanent  yellow  coloration  is  produced,  but  not  nearly  so  deep  as 
when  no  nitrite  is  present. 

It  is  advisable  to  leave  out  the  nitrate  and  merely  to  add  the 
carbonate,  evaporate,  ignite,  extract  with  water,  and  test  in  the  usual 
manner.  The  bi-omine  may  be  confirmed  by  the  liberation  of  iodine 
from  potassium  iodide  solution. 

Normal  virine  appears  not  to  contain  bromides.  No  general  method 
for  the  detection  of  bromides  in  the  presence  of  organic  bromo- 
derivatives  can  be  given.  J.  J.  S. 


Detection  of  Bromine  and  Iodine  in  Urine.  Prowan  Cathcart 
{Zeit.  physiol.  Chem.,  1903,  38,  165 — 169.  Compare  Sticker,  Zeit. 
Klin.  Med.,  1903,  45,  and  Salkowski,  preceding  abstract). — The 
author  recommends  carbon  disulphide  in  preference  to  chloroform 
for  the  extraction  of  the  bromine  in  Salkowski's  method. 

When  iodides  and  bromides  ai-e  both  present,  it  is  advisable  to  add 
light  petroleum  as  well  as  carbon  disulphide,  when  the  characteristic 
violet-  or  rose-coloured  solution  is  obtained  floating  on  the  water,  pro- 
vided too  much  chlorine  has  not  been  employed.  Bromides  alone  do 
not  colour  the  carbon  disulphide — light  petroleum  mixture. 

Iodine  and  bromine  may  be  detected  in  5  c.c.  of  urine  containing 
0'0125  per  cent,  of  potassium  bromide  and  0005  of  potassium  iodide 
by  this  method. 

Jolles'  method  (Abstr.,  1898,  ii,  637)  gives  good  results  when  a  fair 
amount  of  bromide  is  present,  and  so  does  the  Carnot-Baubigny 
method  {Compt.  rend.,  1898,  126,  181).  J.  J.  S. 

Estimation  of  Sulphur  in  Coals,  Petroleums,  Bitumens,  and 
Organic  Substances.  Fritz  von  Konek  {Zeit.  angeio.  CJiem.,  1903, 
16,  516 — 520). — The  author's  process  is  based  on  the  fact  that 
on  applying  Parr's  calorimetric  process  (combustion  in  a  bomb  with 
sodium  peroxide)  the  sulphur  remains  behind  as  sodium  sulphate, 
which  may  then  be  estimated  in  the  usual  way. 

When  testing  petroleum  or  similar  liquids,  it  is  advisable  to  cover 
the  mixture  with  a  little  tartaric  acid  so  as  to  ensure  a  successful 
combustion ;  in  such  a  case,  the  experiment  is,  of  course,  useless  for 
calorimetric  purposes. 

For  minute  details,  the  original  article  should  be  consulted.  As  a 
rather  large  amount  of  sodium  peroxide  is  used  and  the  percentage  of 
sulphur  in  the  coals  is  often  but  very  small,  the  reagents  must  be 
carefully  tested  to  ensure  complete  absence  of  sulphur  compounds. 

L.  DE  K. 

Estimation  of  [Combined  or  Uncombined]  Sulphuric  Acid. 
Fritz  Rasoiiig  {Zeit.  angew.  Chem.,  1903,  16,  617 — 619). — A  modifica- 
tion of  Miiller's  benzidine  method  (Abstr.,  1902,  ii,  425). 

The  reagfut  is  prepared  by  dissolving  18'5  grams  of  benzidine  in 
200  c.c.  of  i\7lO  hydrochloric  acid  and  1  litre  of  hot  water  ;  the  liquid 
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is  then  filtered  and  diluted  to  10  litres.  One  luuuh'cd  iiud  lifty  ex.  of 
this  liquid  are  added  for  each  O'l  gram  of  sulphuric  acid  supposed  to  be 
present.  The  precipitate  is  collected  after  5  minutes,  slightly  washed 
with  water,  and  then  placed  witli  the  filter  into  a  stoppered  Erlenmeyer 
flask,  50  CO.  of  water  are  added,  and  the  whole  violently  shaken.  The 
sulphuric  acid  is  now  titrated  with  iV/lO  alkali,  using  phenolphthalein 
as  indicator  ;  as  soon  as  the  bulk  of  the  acid  is  neutralised,  the  liquid 
is  heated  to  50°  and  the  titration  continued.  Finally,  to  make  sure 
that  no  trace  of  benzidine  sulphate  has  escaped  the  reaction,  the  liquid 
is  heated  to  boiling  and,  if  necessary,  more  alkali  added. 

Ferric  sulphate  cannot  be  titrated  in  this  manner  unless  the  iron  is 
first  removed,  but  for  other  sulphates  the  process  is  sufficiently 
accurate  for  technical  purposes.  L.  de  K. 


Detection  of  Thiosulphates  in  Foods  in  the  Presence  oi 
Sulphites.  Carl  Arnold  and  Curt  Mentzel  [Zeit.  Nahr.  G'enussm., 
1903,  6,  550 — 551). — From  10  to  12  grams  of  the  food  (finely  minced 
meat,  butter,  margarine,  etc.)  are  heated  on  a  water-bath  with  10  c.c. 
of  a  mixture  of  equal  parts  of  alcohol  and  water.  After  cooling  and 
filtering,  2  to  3  c.c.  of  the  clear  filtrate  are  treated  with  1  to  2  c.c.  of 
sodium  amalgam  containing  0'5  per  cent,  of  sodium.  The  action  is 
allowed  to  proceed  for  10  minutes,  and  then  2  to  3  drops  of  a  2  per 
cent,  solution  of  sodium  iiitroprus.side  are  added.  The  presence  of 
1  gram  of  sodium  thiosulphate  in  10  lbs.  of  food  causes  a  red  coloration 
to  be  produced.  The  simultaneous  presence  of  sodium  sulphite  in  the 
usual  proportion  used  for  preserving  purposes  (under  3  per  cent.)  does 
not  interfere  with  the  test,  but  very  strong  solutions  of  sulphite  give 
a  coloration  when  treated  according  to  this  test.  W.  P.  S. 


Volumetric  Estimation  of  Nitric  Acid.  Debourdeaux  (Compt. 
rend.,  1903,  136,  1668 — 1669). — Pelouze's  method  of  estimating  nitric 
acid  is  inconvenient  and  subject  to  serious  errors.  The  author  proposes 
a  method  which  depends  on  the  action  of  nitric  acid  on  oxalic  acid,  the 
quantity  of  oxalic  acid  decomposed  being  determined  by  titration  with 
potassium  permanganate.  The  process  is  carried  out  in  sulphuric  acid 
solution,  and  so  long  as  the  concentration  of  the  sulphuric  acid  does 
not  exceed  20  per  cent.,  no  oxalic  acid  is  destroyed  by  this.  Manganese 
sulphate  is  used  as  a  catalytic  agent,  and  if  the  solution  contains  20  c.c. 
of  concentrated  sulphuric  acid  per  100  c.c,  the  reaction  takes  place 
accordingtotheequation:  Sll./J^O^-f-  2KNO3  +  H.,S04  =  4H2O+  K._,SO^  + 
6CO2  +  2NO.  If  the  concentration  of  the  sulphuric  acid  be  lower,  the 
reaction  is  :  4H2C,0^  +  2KN0.,  +  HgSO,  =  5H2O  +  K.SO^  +  SCO,  +  N.,0. 
In  carrying  out  the  estimation,  the  solution  should  contain  4  to  6  grams 
of  manganous  sulphate  and  11  to  14  c.c.  of  sulphuric  acid  per  100  c.c, 
and  the  solution  should  be  slowly  heated  to  94°. 

When  substances  are  present  which  reduce  permanganate,  the  oxalic 
acid  is  estimated  by  precipitation  as  calcium  oxalate,  which  may  be 
either  weighed  or  estimated  volumetrically.  J.  McU. 
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Applicability  of  Schloesing's  Method  to  the  Estimation  of 
the  Nitrogen  in  Nitrates  in  Presence  of  Organic  Substances. 
Paul  Liechti  and  Eunst  Eitter  {^Zeit.  anal.  Chem.,  1903,  42, 
205 — 232). — In  view  of  the  adverse  opinion  which  has  been  expressed 
by  some  analysts  (compare  Pfeift'er  and  Thurmann,  Abstr.,  1895,  ii, 
369)  respecting  the  accuracy  of  Schloesing's  method  when  applied  to 
the  estimation  of  nitrates  in  urine  and  other  excrementitious  mauurial 
materials,  the  authors  have  submitted  the  method  to  a  fresh  examina- 
tion with  the  special  object  of  ascertaining  whether  its  results  could 
be  trusted  under  these  conditions,  as  well  as  of  studying  the  question 
whether  the  various  forms  of  the  method  which  have  been  proposed 
(measurement  of  the  nitric  oxide,  oxidation  to  nitric  acid  and  titration, 
absorption  by  ferrous  sulphate)  give  concordant  numbers. 

In  common  with  Warington  (Trans.,  1880,  37,  468;  1882,  41, 
345)  and  others,  they  advocate  'the  use  of  an  evolution  apparatus 
of  the  smallest  convenient  size,  and  the  collection  of  the  gas  over 
mercury.  The  other  methods  of  ascertaining  the  amount  of  the 
nitric  oxide  produced  were  found  to  be  less  exact.  Where  the 
nitrate  is  largely  contaminated  with  organic  and  inorganic  impuri- 
ties, the  solution  in  which  it  is  contained  should  6rst  be  introduced 
into  the  flask  and  boiled  to  expel  the  air,  but  when  the  nitrate  is 
relatively  pure,  the  acid  ferrous  chloride  should  be  first  introduced. 
They  strongly  support  the  proposal  that  the  boiling  should  be  inter- 
rupted when  near  the  end  of  the  decomposition,  the  gas  tube  clamped, 
and  the  Hask  cooled.  The  diminution  of  tension  in  the  flask  greatly 
promotes  the  expulsion  of  the  last  traces  of  nitiic  oxide  fi'om  the 
liquid.  The  gas  collected  in  their  experiments  was  treated  with  a  little 
potassium  hydroxide  solution  in  a  Hempel's  pipette,  and  the  residual 
gas  was  proved  to  consist  of  nitric  oxide  by  absorbing  it  with  an 
alkaline  solution  of  sodium  sulphite  (Divers,  Trans.,  1899,75,  82).  In 
no  case  was  the  absorption  absolutely  complete,  but  the  residue  was  as 
a  rule  less  than  0*1  c.c,  and  was  therefore  negligible. 

Experiments  with  pure  potassium  nitrate  (1  to  25  mg.)  gave  results 
ranging  from  97  to  98-9  per  cent,  of  the  nitrogen  taken. 

Applying  the  principles  thus  ascertained,  experiments  were  made  in 
which  large  amounts  of  ammonium  sulphate,  urea,  human  and  bovine 
urine,  drainage  from  manure  heaps,  and  horse-dung  were  mixed  with 
quantities  of  nitrate  containing  amounts  of  nitrogen  varying  from  1  to 
40  mg.  The  results  ranged  from  93  to  97  5  per  cent.  In  no  case  was 
any  foreign  g:is  other  than  carbon  dioxide  found.  When  working  with 
urine,  ifec,  a  difficulty  wa.s  encountered  due  to  the  obstinate  frothing  of 
the  contents  of  the  reaction  flask.  This  was  avoided  by  first  evaporat- 
ing the  liquid,  then  precipitating  with  lead  acetate,  freeing  the  filtrate 
from  lead  by  ammonia,  and  again  evaporating.  The  heating  of  the 
reacting  mixtui-e  must  be  pushed  until  no  liquid  remains  in  the  flask ; 
bumping,  which  occurs  towards  the  end,  may  be  prevented  by  the  use 
of  pumice,  and  it  is  advisable  to  introduce  a  small  quantity  of  boiled 
potassium  hydroxide  solution  into  the  collecting  vessel,  since,  in  some 
cases,  benzoic  acid  distils  over  with  the  gas  and  crystallises  in  the 
upper  part  of  the  tube. 

Cows'  urine,  horse-dung,  and  the  drainage  from  manure  heaps  were 
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found   to  be  absolutely  free  from    nitrates.     Nitrates  are,   however, 
present  in  fresh  human  urine.  M.  J.  S. 

Behaviour  of  Nitrous  Acid  towards  Methyl-orange.  Georq 
Lunge  {Zeit.  angeio.  Chem.,  1903,  16,  509 — 511). — It  has  been  stated 
that  nitrous  acid  is  inert  towards  methyl-orange.  The  author  finds 
that  this  phenomenon  is  due  to  the  fact  that  nitrous  acid  destroys  this 
colouring  matter.  If,  however,  this  is  prevented  by  having  the  solu- 
tion very  dilute,  operating  as  quickly  as  possible,  and  not  adding  the 
methyl-orange  until  the  liquid  is  nearly  neutralised,  nitrous  acid 
may  be  accurately  titrated  with  this  indicator.  L.  de  K. 

Analysis  of  Wiborgh  Phosphate  and  Basic  Slag.  Mats 
Weibull  [Landio.  Versuchs-Stat.,  1903,  58,  263 — 274). — The  direct 
method  for  phosphoric  acid  as  used  for  basic  slag  was  found  to  be  un- 
suitable in  the  case  of  Wiborgh  phosphate  owing  to  the  precipitation 
of  silica.  This,  however,  can  be  avoided  by  adding  a  suitable  amount 
of  ferric  chloride  (about  O'l  gram  of  iron  to  0*5  gram  of  Wiborgh 
phosphate). 

Basic  slag  which  contains  large  amounts  of  silica  also  gives  high 
results  by  the  direct  method  as  compared  with  the  molybdenum  method. 
Correct  results  are  obtained  by  the  direct  method  when  ferric  chloride 
is  added.  As  it  is  sometimes  doubtful  whether  citric  acid  extracts  of 
basic  slag  contain  sufficient  iron,  it  is  desirable  to  always  add  ferric 
chloride.  N.  H.  J.  M. 

Quantitative  Deposition  of  Metals  by  Electrolysis.  P.  Denso 
{Zeit.  Elektrochem.,  1903,  9,  463— 470).— The  smallest  U.M.F.'s  which 
will  decompose  normal  solutions  of  the  sulphates  of  zinc,  cadmium, 
nickel,  and  copper  are  2'54,  2'24,  2-09,  and  1'48  volts  respectively.  The 
author  shows  that  copper  maybe  separated  quantitatively  from  solutions 
containing  the  other  metals  mentioned  when  one  accumulator  cell  (with 
the  E.M.F.  of  2  volts)  is  used  as  the  source  of  current.  The  deposi- 
tion requires  about  8  hours  under  ordinary  circumstances,  but  this 
may  be  much  reduced  (to  3  hours  for  0*25  gram  of  copper)  by  stirring, 
by  platinising  the  anode,  and  by  making  the  solution  acid.  The 
stirring  is  coDvenienLly  done  by  attaching  the  cathode  to  the  hammer 
of  an  electric  bell. 

Separation  of  CoiJfier  and  Nickel. — The  solution  used  is  acidified  with 
sulphuric  acid  to  about  Njo  strength.  The  copper  is  first  deposited, 
using  one  accumulator  cell,  after  which  the  acid  is  neutralised  with 
sodium  carbonate  and  the  electrolysis  continued  with  two  accumu- 
lator cells  in  order  to  deposit  the  nickel. 

The  separation  of  copper  and  cadmium  is  carried  out  in  the  same  way, 
with  the  difference  that  it  is  not  necessary  to  neutralise  the  acid  after 
the  copper  is  deposited,  since  cadmium  is  deposited  quantitatively  from 
acid  solution  when  two  accumulator  cells  are  used. 

Cadmium  and  zinc  are  very  easily  separated,  even  when  a  large  excess 
of  the  latter  metal  is  present  ;  two  accumulator  cells  are  used,  and  the 
solution  is  made  fairly  strongly  acid  (up  to  normal).  The  zinc  may  be 
subsequently  de()().sited  from  solution  iu  potassium  cyanide. 

The  analyses  given  as  examples  of  the  methods  are  very  satisfactory. 

T.  E. 
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Use  of  Lead  Dioxide  in  Analysis.  Stefan  Bogdan  {Bull.  Soc. 
chim.,  1903,  [iii],  29,  594 — 597). — Wher.  precipitating  the  metals  of 
the  zinc  group  with  ammonium  sulphide,  it  is  desirable  to  free  the 
filtrate  from  the  excess  of  that  reagent ;  this  may  be  conveniently 
effected  by  digesting  the  liquid  for  a  few  minutes  with  an  excess  of 
lead  dioxide. 

Calcium,  strontium,  and  barium  are  not  affected  by  this  process. 

L.  BE  K. 

Separation  of  Manganese  and  Iron.  Max  Dittrich  {Ber.,  1903, 
36,  2330 — 2333). — The  method  is  based  on  Jannasch's  separation  of 
zinc,  cobalt,  and  nickel  from  manganese  by  means  of  potassium 
cyanide  and  hydrogen  peroxide  (Abstr.,  1892,  240).  It  is  first  neces- 
sary to  reduce  all  the  iron  present  to  the  ferrous  form ;  potassium 
cyanide  then  converts  it  into  potassium  ferrocyanide,  and  part  of  the 
manganese  into  a  similar  compound.  The  addition  of  sodium  hydroxide 
does  not  affect  the  iron  salt,  but  converts  the  manganese  compound 
into  manganous  hydroxide.  As  this  is  not  easily  filtered,  it  is  best  to 
convert  it  into  peroxide  by  the  addition  of  3  per  cent,  hydrogen  peroxide, 
when,  after  dilution  with  hot  water  and  remaining  for  15  minutes, 
it  is  easily  filtered.  All  the  manganese  is  now  present  in  the  pre- 
cipitate and  all  the  iron  in  the  filtrate.  The  former  is  determined  as 
MngO^  by  precipitation  with  ammonia  in  presence  of  hydrogen 
peroxide ;  for  the  latter,  the  method  described  by  Dittrich  and  Hassel 
(Abstr.,  1903,  ii,  254),  using  persulphates  in  acid  solution,  is  advised. 

E.  F.  A. 

Estimation  of  Vanadium  in  Alloys.  Paul  Nicolaedot  [Compt. 
rend.,  1903,  136,  1548 — 1551). — An  attempt  to  estimate  vanadium 
in  alloys  of  iron  by  oxidising  it  to  vanadic  acid  and  dissolving  out  with 
ammonia  (Abstr.,  1902,  i,  22)  showed  that  this  method  cannot  be 
made  use  of  on  account  of  the  sparing  solubility  of  the  vanadic  acid. 

When  an  alloy  of  iron  and  vanadium  is  dissolved  in  acid  in  such  a 
way  that  no  oxidation  can  take  place,  the  iron  dissolves,  but  the 
vanadium  remains  completely  insoluble,  and  may  be  estimated  in  this 
way.  Just  sufficient  hydrochloi-ic  acid  is  used  to  effect  complete 
solution  of  the  iron  ;  the  residue  is  collected,  dried  in  a  platinum 
crucible,  and  gently  ignited  with  hydrofluoric  acid  until  the  silicon  is 
expelled.  The  residual  vanadium  is  heated  at  350°  and  weighed  as 
vanadic  oxide.  J.  McC. 

Separation  of  Gold  and  Platinum.  Richard  Willstatter 
{Ber.,  1903,  36,  1830). — Gold  chloride  is  easily  soluble  in  ether, 
whilst  platinum  chloride  is  insoluble.  Gold  and  platinum  can  be 
separated  quantitatively  from  an  aqueous  solution  containing  the 
mixed  chlorides  by  simply  extracting  with  ether.  A.  McK. 

Qualitative  and  Quantitative  Analysis  of  Iridium  Osmides. 
Emile  Leiuik  and  Quennessen  {Compt.  rend.,  1903,  136,  1399 — 1401. 
Compare  Abstr.,  1901,  ii,  62,  695  ;  1902,  ii,  360  ;  this  vol.,  ii,  24).— 
The  iridium  osmide  in  a  finely  divided  condition  is  intimately  mixed 
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with  four  times  its  weight  of  sodium  peroxide,  and  the  mixture 
added  in  small  portions  at  a  time  to  sodium  hydroxide  fused  in  a 
nickel  dish.  The  mass  is  treated  with  water,  and  the  residue  washed 
with  sodium  hypochlorite  solution.  The  liquid  contains  all  the  osmium 
and  ruthenium  in  the  form  of  osmate  and  ruthenate,  and  some  of 
the  iridium  as  iridate.  The  liquid  is  distilled  in  a  current  of  chlorine 
at  70°  into  a  solution  of  alkali ;  the  osmium  and  ruthenium  distil  as 
peroxides,  but  the  iridium  is  retained  by  the  alkaline  solution.  The 
distillate  is  again  distilled,  this  time  in  a  current  of  air,  into  a  three- 
bulb  condenser,  the  first  bulb  of  which  contains  hydrochloric  acid  and 
the  other  two  sodium  hydroxide  solution  to  which  2  per  cent,  of 
alcohol  has  been  added.  The  hydrochloric  acid  retains  the  ruthenium, 
but  the  osmium  passes  this  and  condenses  in  the  alkaline  solution. 

The  osmium  is  precipitated  from  the  solution  by  means  of  alumin- 
ium ;  it  is  filtered,  dried,  ignited  in  hydrogen,  and  weighed  as  metal. 
The  solution  containing  the  ruthenium  is  evaporated  to  get  rid  of 
excess  of  acid,  then  dissolved  in  water,  and  the  metal  precipitated  by 
magnesium.     The  metal  is  treated  in  the  same  way  as  osmium. 

The  residue  from  the  first  distillation  is  acidified  with  hydrochloric 
acid,  and  the  residue  from  the  fusion  is  dissolved  in  it.  The  foreign 
metals  present  are  separated  by  the  usual  procedure,  and  the  iridium 
is  converted  into  the  double  nitrite  by  the  addition  of  sodium  nitrite 
and  sodium  carbonate.  The  solution  is  filtered,  and  the  iridium  con- 
verted into  iridichloride  by  hydrochloric  acid.  A  current  of  hydrogen 
chloride  is  passed  into  solution,  and  nearly  all  the  sodium  chloride  is 
precipitated.  After  filtering,  the  solution  is  evaporated  to  get  rid  of 
the  acid,  and  the  iridium  is  then  precipitated  as  metal  by  means  of 
magnesium,  and  treated  as  for  osmium.  J.  McC. 


Estimation  of  the  Nitrogenous  Constituents  in  Sea  Water, 
with  remarks  on  Colorimetric  Methods.  H.  Christian  Geel- 
.MUYDE.x  {Zeit.  anal.  Cheni.,  1903,  42,  276 — 292). — As  a  first  step  in 
the  solution  of  the  question  as  to  the  proximate  source  of  the  nitro- 
genous nutriment  of  marine  vegetation,  the  author  has  investigated 
methods  for  the  estimation  of  ammonia,  nitric  and  nitrous  acids  in 
sea  water. 

Nitrous  Acid. — Griess's  reagent  (a-naphthylamine  and  aniline-;> 
fiulphonic  acid  in  acetic  acid  solution)  was  employed  colorimetrically. 
Since  it  was  found  that  the  other  constituents  of  sea  water  modified 
the  Griess  reaction,  causing  the  colour  to  be  more  intense  tiian  in 
distilled  water,  it  was  necessary  to  devise  a  method  in  which  the 
standard  should  be  prepared  from  the  same  specimen  of  water  as  that 
under  examination.  Two  equal  portions,  A  and  />',  of  the  water  were 
taken.  To  JJ,  a  measured  volume  of  a  nitrite  solution  of  known  strength 
was  added.  Both  were  then  treated  with  eijual  volumes  of  acetic  acid 
and  Griess's  reagent,  and  by  examination  in  a  WoIIT's  colorimeter  the 
length  of  the  column  of  li,  which  gave  the  same  intensity  of  colour 
as  a  standard  length  of  A,  was  ascertained.  From  this,  tiie  unknown 
amount  (C  in  hundredths  of  a  milligram  per  litre)  of  nitrous  acid  in 
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,       ,  ,       ,              .       ,,     1000          nIL 
A  can  be  calculated  by  the  equation  6  = — ^-  •"TrT W    >  ^^    which 

«S'  is  the  original  volume  of  A  (in  c.c),  n  the  weight  of  N2O3  (in 
0"01  mg.)  added  to  B.  11^  is  the  length  of  column  of  A,  and  H^  that 
of  B,  which  give  equal  colours,  and  K  is  the  ratio  'Sy^S'^  of  the  volumes 
of  the  two  specimens  after  adding  the  reagent.  If  the  volume  of 
nitrite  solution  added  to  B  is  small  compared  with  S,  K  may  be 
neglected,  or  if  an  equal  volume  of  distilled  water  be  added  to  A,  it 
disappears.  The  mixtures  should  be  allowed  to  remain  at  least  24 
hours  before  observation.  By  test  estimations,  it  was  found  that  the 
method  gave  a  fair  approximation  when  the  quantity  of  NgOg  did  not 
exceed  0*5  mg.  per  litre,  and  when  the  amount  {n)  of  added  N.,0.:,  was 
kept  as  small  as  possible;  i  c.c.  of  nitrite  solution  containing  O'Ol 
mg.  of  NgOg  is  sufficient  to  add  to  150  c.c.  of  water.  With  stronger 
solutions,  the  red  colour  has  a  yellow  tone  which,  on  keeping, 
augments  at  the  expense  of  the  red.  A  form  of  colorimeter  is  also 
described  in  which  the  above  principle  can  be  applied  to  coloured 
liquids  such  as  urine. 

Estimations  of  nitrous  acid  in  water  from  the  Christiania  Fiord 
showed  quantities  of  NgOg  varying  from  0"014  to  1"206  mg.  per  litre. 
Uncontaminated  sea  water,  however,  rarely  gives  any  colour  with 
Griess's  reagent. 

Nitric  Acid. — Attempts  to  employ  the  diphenylamine  test  were  par- 
tially successful,  but  nitrates  are  seldom  to  be  detected  in  sea 
water  even  by  that  sensitive  test. 

Ammonia. — The  distillation  of  the  water  with  an  alkali  hydroxide 
and  the  application  of  Nessler's  reaction  showed  amounts  of  ammonia 
varying  from  0*028  to  0'19  mg.  per  litre,  but  the  author  regards  it  as 
probable  that  part  of  this  may  have  been  derived  from  nitrogenous 
substances  other  than  ammonium  salts.  This  inquiry  was  not  followed 
up.  M.  J.  S. 

Estimation  of  Methyl  attached  to  Nitrogen.  Guido  Gold- 
SCHMIEDT  and  O.  Honigschmib  {Ber.,  1903,  36,  1850 — 1854). — Com- 
pounds which  contain  carbonyl  attached  to  the  carbon  situated  in  the 
ortho-position  to  the  nitrogen,  such  as,  for  instance,  the  methylbetaine 
of  papaverinic  acid,  apparently  give  up  a  portion  of  the  methyl  group 
attached  to  this  nitrogen  as  methyl  iodide  when  heated  with  hydriodic 
acid  in  the  Zeisel  methoxyl  determination.  Values  for  methoxyl  in 
excess  of  the  real  are  obtained,  thus  the  methylbetaine  of  quinolinic 
acid,  which  contains  no  methoxyl  group,  gave  a  value  of  5 — 6  per  cent. 
This  explains  the  high  values  10 — 12  per  cent,  instead  of  8  per  cent, 
previously  obtained  in  tbe  case  of  papnverinic  acid  (Abstr.,  1897,  i, 
131).     Recently   Busch  has   obtained  similar  results   for   compounds 

containing  the  grouping  ^p^^N'NMe*  (Abstr.,  1902,  i,  501). 

E.  F.  A. 

Estimation  of  Eugenol  in  Oil  of  Cloves.  Edward  C.  Spurge 
{Pharm.  J.,  1903,  [iv],  16,  701—702,  and  757— 758).— The  results  are 
given  of  comparacive  estimations  of  eugenol  by  the  methods  of  Verley 
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and  Bolsing  (compare  Abstr.,  1902,  ii,  54),  Umney,  and  Thorns  (Abstr., 
1892,  250).  As  oil  of  cloves  contains  considerable  quantities  of 
eugenol  as  ester  (from  7  to  17  per  cent,  calculated  as  eugenyl  acetate), 
none  of  the  methods  gave  strictly  accurate  results.  Verley  and 
Bolsing's  method  plus  the  eugenol  obtained  by  saponification  yielded 
the  most  accurate  results,  whilst  Umney's  method,  uncorrected,  gave 
figures  sufficiently  trustworthy  for  a  pliarmacopieial  valuation  of  oil  of 
cloves.     Thorns'  method  is  considered  to  be  inaccurate  and  tedious. 

W.  P.  s. 

Detection  of  Peroxides  in  Ether.  Armand  Jorissen  {Ann. 
Chim.  anal.,  1903,  8,  201 — 202). — In  a  small  porcelain  capsule  are 
placed  01  gram  of  powdei'Qd  vanadic  acid  and  2  c.c.  of  sulphuric  acid, 
the  whole  is  heated  for  10 — 15  minutes  on  the  water-bath,  and  then 
allowed  to  cool.  The  mass  is  then  dissolved  in  water  and  made  up  to 
50  c.c.  ;  1  or  2  c.c.  of  this  reagent  are  placed  in  a  test-tube  and  5  cr 
10  c.c.  of  the  suspected  ether  are  added,  and  the  whole  is  well  shaken. 
Should  peroxides  be  present,  the  mixture  assumes  a  colour  varying  from 
rose  to  blood-red.  L.  de  K. 

Detection  of  Lactose  in  Urines  by  means  of  Phenyl- 
hydrazine.  Cii.  PoRCHER  {Compt.  rend.  Soc.  Biol.,  1903,  55, 
500 — 501). — The  urine  is  clarified  with  lead  acetate,  phenylhydrazine 
and  acetic  acid  are  added,  and  the  mixture  heated  for  1  — 1|  hours  on 
the  water-bath.  When  cold,  the  deposit  (which  has  no  striking  micro- 
scopical appearance)  is  well  washed  with  cold  water  and  then  recrystal- 
lised  from  boiling  water.  In  the  presence  of  lactose,  needle-like  crystals 
are  obtained,  which  frequently  occur  in  characteristic  sphaeiolithic 
aggregates.  L.  de  K. 

New  Method  of  estimating  Oxalic  Acid  in  Urine  and 
Alimentary  Matters.  Jacques  JNI.  Aluaiiary  {Compt.  rend.,  1903, 
136,  1681 — 1682). — To  the  urine  of  24  hours,  50  c.c.  of  a  10  per  cent, 
solution  of  sodium  carbonate  are  added  and  the  liquid  evaporated  on 
the  water-bath  to  a  third  of  its  original  volume.  Twenty  c.c.  of  a 
solution  containing  10  per  cent,  of  magnesium  chloride  and  20  per 
cent,  of  ammonium  chloride  are  added  and  the  liquid  is  shaken  with 
animal  charcoal.  It  is  further  concentrated  on  the  water- bath  for  an 
hour,  then  after  filtration  the  oxalic  acid  is  precipitated  with  a  solution 
of  calcium  chloride,  and  acetic  acid  is  added  until  the  li<piid  shows  an 
acid  reaction.  The  calcium  oxalate  is  allowed  to  settle  for  12  hours 
and  is  then  estimated  in  the  usual  way.  The  magnesium  solution 
removes  the  phosphates,  and  the  mucilaginous  matter,  which  would 
render  filtration  slow,  is  absorbed  ity  the  animal  charcoal,  which  at 
the  same  time  carries  down  all  the  uric  acid. 

The  results  obtained  by  this  method  are  somewhat  higher  than 
those  found  by  the  methods  of  Salkowski  and  of  Autenrieth  and 
Barth.  J.  McC. 

Halphen's  Reaction  with  Coloured  Butters.  Franz  Utz 
{C/iem.  Zeil.,  1903,  27,  [53  j,  G75).  —  Witli  regard  to  the  po.ssibility  of 
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butters  containing  "  butter  colouring  "  (which  is  sometimes  a  solution 
of  the  colour  in  cotton-hiced  oil)  yielding  a  coloration  with  Halphen's 
test  indicating  the  presence  of  cotton-seed  oil,  the  author  has  made  a 
number  of  experiments  and  finds  that  butters  so  coloured  give  no 
reaction  with  Halphen's  test.  On  adding  such  an  amount  of  "  butter 
colouring  "  as  was  sufficient  to  give  a  reaction  with  this  test,  the 
butter  became  unpalatable  and,  consequently,  unsaleable. 

W.  P.  S. 


New  Reactions  for  distinguishing  Heated  from  Raw  Milk 
and  for  the  Detection  of  Hydrogen  Peroxide  in  Milk.  Carl 
Arnold  and  Curt  Mentzel  {Zeit.  Nahr.  Genussm.,  1903,  6,  548 — 549). 
— On  adding  a  drop  of  a  freshly  prepared  2 — 3  per  cent,  solution  of 
jo-diethyl-jo-phenylenediamine  in  alcohol  or  acetone  to  10  c.c.  of  raw 
milk  containing  6  drops  of  hydrogen  peroxide,  a  red  coloration  is 
obtained,  gradually  changing  into  violet.  A  saturated  alcoholic 
solution  of  jo-diaminodiphenylamine  hydrochloride  rendered  feebly 
acid  with  hydrochloric  acid  gives  a  bluish-green  coloration  with  raw 
milk  containing  hydrogen  peroxide.  These  tests  will  detect  less  than 
2  per  cent,  of  raw  milk  in  heated  milk.  The  two  substances  men- 
tioned above  give  the  same  colorations  with  chlorine,  bromine,  and 
nitric  oxide,  but  only  react  with  hydrogen  peroxide  in  the  presence 
of  oxydase.  0"004  per  cent,  of  hydrogen  peroxide  may  be  detected 
in  raw  or  heated  milk  by  these  reagents.  In  the  case  of  heated  milk, 
however,  about  15  per  cent,  of  raw  milk  must  be  first  added  to  supply 
the  necessary  oxydase.  W.  P.  S. 

Reagent  for  Aldehydes.  Manget  and  Marion  {A^m.  Chim.  anal., 
1903,  8,  207 — 208). — The  aldehyde  is  dissolved  in  hot  milk,  or  this  is 
added  to  the  aldehyde  already  in  solution.  A  few  minute  crystals  of 
amidol  are  then  sprinkled  over  the  surface,  when  a  yellow  colour  will 
appear.  The  reaction  has  proved  successful  with  most  of  the  aldehydes 
except  valeraldehyde  and  dextrose.  L.  de  K. 

Estimation  of  Formaldehyde  in  Air.  Gysbert  Komyn  and 
J.  A.  VooRTHUis  {Bull.  Soc.  chim.,  1903,  [iii],  29,  540— 543).— A 
known  volume  of  air  containing  formaldehyde  is  passed  through  a 
Kyll  tube  in  which  a  few  c.c.  of  Nessler's  solution  have  been  placed. 
The  mercury  precipitated  by  the  action  of  the  formaldehyde  is  con- 
verted into  mercuric  iodide  by  the  addition  of  a  known  quantity  of 
iodine  dissolved  in  solution  of  potassium  iodide.  The  solution  is  then 
acidified  with  dilute  hydrochloric  acid  and  the  excess  of  iodine  added 
ascertained  by  titration  with  sodium  thiosulphate  solution.  This 
process  was  described  by  Romeyer  in  a  thesis  published  in  1902,  but 
was  not  applied  by  this  author  to  the  estimation  of  formaldehyde  in 
air.  The  method  is  more  convenient  than  the  iodometric  process 
described  by  Peereboom  {Ilyg.  liundschau,  1893,  No.  16),  and  gives 
results  as  accurate  as  those  obtained  by  the  latter  method. 

T.  A.  H. 
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New  Method  for  the  Analysis  of  Perri-  and  Ferro-cyanides. 
Max  Dittbich  and  C.  Hassel  {Ber.,  1903,  36,  1929— 1932).— The 
method  is  based  on  the  decomposition  of  the  complex  cyanide  by 
persulphates  in  the  presence  of  mineral  acid.  05  gram  of  the  cyanide  is 
dissolved  in  50  c.c.  of  water  containing  5  drops  of  dilute  sulphuric  acid, 
30  c.c.  of  a  clear  10  per  cent,  ammonium  persul[)hate  solution  is  added, 
and  the  mixture  warmed  on  the  water-bath  until  it  again  becomes 
clear  (i — J  ho\ir).  It  is  not  advisable  to  heat  over  a  free  flame,  and 
it  is  absolutely  essential  that  free  acid  should  be  present.  Concentrated 
hydrochloric  acid  is  added  and  the  iron  precipitated  as  ferric  hydroxide 
in  the  usuil  manner.  The  gas  evolved  contains  hydrogen  cyanide, 
the  amount  being  some  50  per  cent,  of  the  theoretical.  Small  amounts 
of  ammonium  salts  are  also  formed.  Ferricyanides  can  be  estimated 
in  exactly  the  same  manner.  In  the  analysis  of  Berlin  blue  it  is 
advisable  to  boil  with  alkali  before  oxidising  with  the  persulphate. 

J.  J.  S. 

Estimation  of  Urea ;  a  New  Ureometer.  G,  Sellier  [Ann. 
Chim.  anal.,  1903,  8,  210 — 212). — The  instrument  consists  of  a 
graduated  burette,  to  the  top  of  which  is  attached  a  specially  constructed 
apparatus,  for  which  the  di'awing  in  the  original  article  should  be 
consulted  ;  the  burette  is  plunged  into  a  reservoir  containing  water. 

The  urine,  to  which  a  little  dextrose  is  added,  is  placed  in  one  com- 
partment of  the  apparatus,  whilst  in  the  other  is  placed  an  alkaline 
solution  of  sodium  hypobromite.  On  being  rotated,  the  liquids  are 
made  to  mix,  and  the  nitrogen  evolved  passes  into  the  burette,  where 
it  is  measured  with  the  usual  precautions.  L.  de  K. 

Estimation  of  Urea.  G.  Donze  and  EugIine  Lambling  {ComjJt. 
rend.  Soc.  Biol.,  1903,  55,  539 — 542). — A  criticism  of  Sallerin's 
experiments,  who,  whilst  accepting  Folin's  method  as  a  standard 
process,  states  that  the  process  introduced  by  Yvon  gives  results  which 
are  too  high  with  original  urines  and  too  low  with  samples  purified  by 
means  of  phosphotungstic  acid. 

The  authors  state  that  Sallerin  has  used  too  concentrated  a  solution 
of  phosphotungstic  acid  (23  per  cent.),  which  then  also  preci[)itates  a 
portion  of  the  urea.  A  10  per  cent,  solution  presents  no  such  danger. 
On  the  whole,  Yvon's  process  is  satisfactory.  L.  de  K. 

Estimation  of  Urea  in  Human  Urine.  Franz  Erhen  {Zeit. 
physiol.  Chem.,  1903,  38,  oil — 551). — The  Liebig-Piliiger,  jNHiruer- 
Sji)qui>t,  Schijudorff,  and  Moor  methods  of  estimating  urea  were 
compared.     That  of  Schilndortf  was  found  to  give  the  best  results. 

W.  D.  H. 

Precipitation  of  Some  Alkaloids  by  Uranium  Nitrate. 
Reaction  for  Morphine.  Julks  Aloy  {Bull.  ISoc.  chim.,  1903,  [iii], 
29,  610 — 611). — Tlie  alkaloids,  with  the  exception  of  morphine, 
caffeine,  theobromirip,  and  asparagine,  are  precipitated  by  adding  to 
their  aqueous,   ethereal,  or  alcoholic   solutions    a    neutral  solution    of 
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uranic  nitrate.  The  alkaloids  may  be  recovered  from  the  precipitates 
by  treating  them  with  aodium  hydi'ogen  carbonate.  The  precipitates, 
which  are  more  or  less  dark  yellow  in  colour,  are  amorphous  at  first, 
but  several  soon  become  crystalline. 

Morphine,  however,  is  the  only  alkaloid  which  exerts  a  reducing 
action  on  the  uranium  compound,  and  causes  a  fine  red  coloration  ;  this 
reaction  the  author  recommends  as  a  very  delicate  test  for  its  presence 
in  a  mixture  of  alkaloids.  L.  de  K. 

Analyses  of  Hexone  Bases.  Albrecht  Kossel  and  A.  J. 
Patten  {Zeit.  physiol.  Chem.,  1903,  38,  39 — 45.  Compare  Kossel  and 
Kutscher,  Abstr.,  1901,  i,  107). — Histidine  may  be  separated  from 
arginine,  aspartic  acid,  and  the  other  decomposition  products  of 
proteids  by  means  of  mercuric  sulphate.  The  authors  recommend  the 
original  method  for  the  separation  of  histidine  and  arginine,  but  the 
new  method  for  the  purification  of  the  histidine  so  obtained. 

J.  J.  S. 

Action  of  Iodine  on  Nicotine.  Carl  Kippenberger  {Zeit.  anal. 
Chem.,  1903,42,  232 — 276). — At  the  ordinary  temperature,  the  action 
of  iodine  on  nicotine  in  ether  or  chloroform  solution  results  in  the 
replacement  of  hydrogen  by  iodine  and  the  formation  of  periodine 
compounds  which  are  insoluble  in  the  menstruum.  The  composition 
of  these  products  is  influenced  by  the  relative  amounts  of  iodine  and 
nicotine  present,  as  well  as  by  the  proportion  of  the  solvent,  and  as 
these  conditions  are  continuously  varying  throughout  the  period  of 
reaction,  various  periodides  of  both  iodonicotine  hydriodide  and  of 
nicotine  hydriodide  are  precipitated.  Basic  compounds  are  at  the 
same  time  obtained.  The  results  tend  to  support  the  evidence  already 
obtained  by  the  titration  of  nicotine  with  acids  in  presence  of  a 
variety  of  indicators,  that  this  alkaloid  normally  functions  as  a  mon- 
acid  base.  As  the  oi^dinary  methods  of  analysing  these  substances 
are  inapplicable,  the  following  scheme  was  devised.  Estimation  of 
attached  iodine. — The  substance  is  dissolved  in  alcohol  containing  at 
least  five  times  as  much  concentrated  sulphuric  acid  as  would  be 
required  to  convert  the  nicotine  into  sulphate  ;  the  free  iodine  is  then 
titrated  by  thiosulphate.  Estimation  of  the  hydriodic  acid. — The  sub- 
stance is  dissolved  in  a  mixtuie  of  alcohol,  sulphuric  acid,  and  acetone, 
sulphurous  acid  is  immediately  added  to  convert  the  free  iodine  into 
hydriodic  acid,  and  this  is  then  precipitated  by  adding  a  solution  of 
silver  sulphate  in  acidified  alcohol.  The  preci[)itate  is  washed  tirst 
•with  cold  alcohol  containing  sulphuric  acid,  then  with  warm  dilute 
sulphuric  acid,  and  finally  with  hot  dilute  nitric  acid.  The  amount  of 
attached  iodine  is  deducted  from  that  found.  Estimation  of  the  total 
iodine. — Cax'ius's  method  is  employed.  Various  alternative  methods 
are  also  described. 

When  iodine  (1  atom)  acts  on  nicotine  (1  mo!.)  in  ethereal 
solution,  the  principal  product  is  the  periodide,  2(CjqHj^N2)HI,12, 
with  traces  of  CioHi4N.^,HI,Ij_2  and  2(CjoHj^N2)HI,l3 ;  whilst  about 
one-tenth  of  the  nicotine  is  iodised  to  the  compound  C^gH^glNg. 
With  more  iodine  (2  atoms),  especially  at  a  low  temperature,  the  product 
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is  chiefly  the  periodide,  (CjoHj3lN2,Cj(,Hj4N2)HI,l4,a;CHCl3,  whilst  with 
still  larger  proportions  of  iodiue  the  periodide,  Cjj^H^^Nq.HIjIg  (m.  p. 
123°),  is  predominant.  The  same  compound  is  obtained  in  a  practically 
pure  state  when  tho  calculated  amounts  of  nicotine,  hydriodic  acid, 
and  iodine  are  dissolved  in  chloroform  containing  10  vols,  per  cent, 
of  alcohol,  and  also  when  iodiue  (4  atoms)  reacts  with  nicotine 
(1  mol.)  in  ether  mixed  with  1/20  of  alcohol.  It  forms  brownish-red  to 
blackish-brown,  lustrous  crystals,  insoluble  in  water,  slightly  soluble 
in  acidified  water,  fairly  soluble  in  alcohol,  especially  when  acidified, 
and  freely  soluble  in  acetone.  Although  Wertheim  and  Huber  have 
described  this  compound,  their  method  of  preparation  cannot  have 
yielded  it  in  the  pure  state. 

Attempts  to  obtain  tlie  gold-bronze  moniodo-nicotine  salt  in  a  pure 
state,  by  the  direct  action  of  iodine  on  nicotine,  were  not  successful. 

M.  J.  S. 


Assay  of  Opium.  Eugene  Leger  {J.  Pharm.  Chim.,  1903,  [vi], 
17,  553 — 560). — A  review  of  methods  for  the  estimation  of  morphine 
in  opium.      A  modified  form  of  Loof's  process  is  finally  recommended. 

Six  grams  of  the  dried  sample  are  mixed  with  48  c.c.  of  a  2  per 
cent,  solution  of  sodium  salicylate  and  shaken  for  5  minutes.  After 
waiting  for  an  hour,  the  mass  is  squeezed  in  a  cloth  and  the  liquid  fil- 
tered. Thirty-six  c.c.  of  the  filtrate  are  then  put  into  a  stoppered 
bottle  and  mixed  with  4  c.c.  of  ether  and  1  gram  of  officinal  ammonia. 
After  24  hours,  the  liquid  is  passed  through  a  double  filter,  and  the 
morphine  is  then  also  brought  on  to  the  filter  by  three  successive 
washings  with  8  c.c.  of  water.  After  drying  at  100°,  the  morphine  is 
washed  three  times  with  8  c.c.  of  benzeue  and' then  again  dried  at  100° 
before  weighing.  As  excess  of  ammonia  cannot  be  avoided,  this  and 
similar  methods  must  be  attended  by  a  slight  loss.  L.  de  K. 


Estimation  of  Purin  Compounds,  Uric  Acid,  and  Alloxuric 
Bases  in  Urine  by  a  Combination  of  the  Processes  of  Folin, 
and  Schaffer  and  Deniges.  Lt^oN  Gaunier  {CovqH.  rend.  iSoc.  Biol., 
1903,  55,  643 — 644). — The  reagent  is  made,  according  to  Folin- 
Schati'er,  by  dissolving  500  grams  of  ammonium  sulphate  and  5  grams 
of  uranium  acetate  in  650  grams  of  water  and  60  grams  of  10  per 
cent,  acetic  acid. 

Three  hundred  c.c.  of  the  urine,  freed,  if  necessary,  from  albumin, 
are  mixed  with  75  c.c.  of  the  reagent,  and  after  5  minutes  the  whole 
is  tiirown  on  to  a  large  filter.  In  100  c.c.  of  the  filtrate,  the  purin 
substances  are  estimated  by  Deniges's  silver  method  and  the  result  is 
multiplied  by  1-25.  Another  125  c.c.  cf  tlie  filtrate  are  mixed  with 
5  c.c.  of  ammonia  ;  after  12  hours,  the  uric  acid  is  collected,  washed 
with  solution  of  ammonium  sulphate,  and  redissolved  in  solution  of 
sodium  hydroxide,  which  is  then  further  treated  by  Denigts's  silver 
process. 

The  differeiico  between  the  two  titrations  represents  the  alloxuric 
bases.  L.  de  K. 
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The  Reaction  of  Reduced  Crystal-violet.  Henri  Causse 
{Compt.  rend.,  1903,  136,  1269—1270.  Compare  Abstr.,  1901,  ii, 
581). — In  a  solution  containing  oxygen  and  the  hydrochloride  of 
crystal-violet  reduced  and  rendered  colourless  by  sulphurous  acid,  the 
oxygen  is  absorbed  by  the  leuco-salt,  and  the  product  in  its  turn  is 
reduced  by  the  sulphurous  acid  with  formation  of  sulphuric  acid. 

Comparative  results  obtained  with  distilled  water  and  with  tap- 
water  to  which  various  reagents  were  added,  show  that  the  presence  of 
a  small  quantity  of  alkali  or  alkaline-earth  carbonate  renders  the  test 
more  active.  J.  McC. 

Oxidation  of  Proteids  by  Jolles's  Method.  Eugen  Lanzer  {Zeit. 
Nahr.  Genussm.,  1903,  6,  385 — 396). — The  following  results  were 
obtained  on  treating  various  proteids  according  to  this  method 
(compare  Abstr.,  1901,  i,  490).  The  figures  show  the  percentages  of 
nitrogen  in  the  oxidised  proteid  as  (1)  carbamide;  (2)  substances 
precipitated  by  phosphotungstic  acid ;  and  (3)  total  nitrogen  in  the 
proteid. 

(1)  (2)  (3) 

Amorphous  serum-albumin 11*56  3 "01  14*64 

Casein    11*34  3*44  15*73 

Fibrin    7*81  4*26  16*64 

These  results  agree  well  with  those  obtained  by  Jolles.  Schultz's 
unfavourable  results  (compare  Abstr.,  1901,  i,  780)  are  considered  to 
be  due  to  his  having  altered  the  method  in  its  most  essential  parts. 

W.  P.  S. 

Estimation  of  Casein  Precipitated  by  Rennet.  Henry 
D.  Richmond  {Analyst,  1903,  28,  138 — 140). — The  amount  of  curd 
separated  from  milk  by  rennet  may  be  calculated  from  the  formula  ; 

c  =  [100(Z>_„  -Z>,,)]  /  [Z),X1  -  A'Z),,,)],  in  which  K=  l/d, 
where  c  =  percentage  by  weight  of  curd,  Z),,  =  sp.  gr.  of  the  milk, 
Z),^=sp.  gr.  of  the  whey,  and  c?  =  sp.  gr.  of  the  curd.  A' =0*71  as 
deduced  from  the  results  of  experiments.  For  calculating  the  specific 
gravity  of  the  milk  free  from  fat,  in  order  to  eliminate  the  influence 
of  the  latter,  the  following  formula  may  be  used  : 

A  =  [(100-/)Av]/[100-(/A./0-93)], 
where  Ds  =  sp.  gr.  of  the  milk  minus  fat,  Dj,  =  sp.   gr.  of  the  milk, 
and  /=  percentage  by  weight  of  the  fat. 

A  simple  approximation  formula  which  gives  fair  results  is  : 
c  =  {(?.„+/„-((?,.+./,.)lx0*35, 
in  which  c  =  percentage  of  curd  by  weight,  (?,,  =  lactometer  degrees  of 
milk,  G'|^.=  lactometer  degrees  of  whey,  /_„=  percentage  of  fat  in 
the  milk,  and  /"„,  =  percentage  of  fat  in  the  whey.  The  curd  estimated 
by  this  method  does  not  agree  with  the  proteid  precipitated,  but  with 
the  proteid /)^MS  mineral  matter,  the  latter  being  about  10  per  cent,  of 
the  curd,  neither  do  the  results  represent  the  actual  casein  in  the 
milk.  W.  P.  S. 
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Influence  of  Temperature  on  the  Dichroism  of  Mixed  Liquids, 
and  Verification  of  the  Law  of  Indices,  Gkouoks  Mkslin  [Compt. 
rend.,  lt)03,  137,  182—184.  Couipuro  tliis  vol.,  ii,  521).— In  mixed 
liquids  which  show  spontaneous  dichroism  if  the  two  substances  (solid 
and  liquid)  have  indices  of  refraction  which  are  altered  to  different 
extents  by  rise  of  tompei-ature,  this  effect  should  be  apparent  in  the 
dichroism.  The  temperature  coellicients  of  potassium  sulphate  and 
benzene  are  very  dill'orent;  at  20",  that  of  benzene  is  the  higher,  whilst 
at  60°  it  is  the  lower.  At  20",  this  mixture  is  positively  dichroic,  but 
negatively  so  at  60°.  Sodium  borate  and  turpentine,  nickel  sulphate 
and  benzene,  and  nickel  sulphate  and  toluene  are  negatively  dichroic  at 
20°,  and  positively  at  60°.  When  the  diil'erence  in  the  indices  does  not 
exceed  0'02,  only  a  decrease  of  the  dichroism  takes  place,  and  there  is 
no  inversion.  At  20°,  zinc  sulphate  and  benzene,  zinc  sulphate  and 
toluene,  and  potassium  chlorate  and  benzene  are  positively  dichroic, 
and  at  60°  they  are  still  positive,  but  much  weaker.  The  ferrous 
sulphate  and  toluene  mixture  loses  its  dichroism  at  60°. 

Precisely  the  same  effects  are  to  be  observed  with  magnetic  dichroic 
liquids.  This  temperature  influence  is  important  because  it  leads  to 
the  detection  of  dichroism  in  some  cases  where,  at  a  particular  tem- 
perature, such  was  not  apparent ;  thus,  at  20°,  a  mixture  of  potassium 
carbonate  and  turpentine  is  inactive,  but  becomes  positively  dichroic 
at  60°.  J.  McO. 

The  Electromotive  Force  of  the  Daniell  Cell.  J.  W.  Commelin 
and  Eknst  Couen  (rroc.  K.  Akad.  Weiensch.  Amsie7-dam,  1 903,  6,  4 — 11). 
— The  authors  criticise  the  conclusions  of  Chaudier  (Abstr.,  1902, 
ii,  239)  and  show  that  these  are  based  on  erroneous  results.  They  do 
not  find,  as  Chaudier  claims  to  have  found,  that  the  E.M.F.  has  a 
maximum  value  when  the  zinc  sulphate  solution  contains  0*5  gram  of 
ZnSO^.THgO  to  100  c.c.  of  water.  The  E.M.F.  was  determined  in  a 
specially  constructed  cell  in  which  all  diffusion  of  copper  salt  solution 
to  the  zinc  electrode  was  avoided.  The  zinc  electrode  was  an  amalgam 
of  9  parts  of  mercury  and  one  part  of  zinc ;  as  copper  electrode,  a 
thick  copper  wire  was  employed,  and  it  was  electrolytically  covered 
with  copper  immediately  before  use.  A  saturated  solution  of  copper 
sulphate  was  used;  this  contains  19'25  grams  of  anhydrous  copper 
sulphate  in  100  grams  of  water  at  15°.  A  saturaled  solution  of  zinc 
sulphate  at  15°  contains  150*56  grams  of  ZiiS04,7H2^  per  100  c.c.  of 
water.  The  E.M.F.  was  measured  when  solutions  of  varying  strength 
of  zinc  sulphate  wore  u.sed.  Wiion  the  .solution  contains  1/12  gram 
of  crystallised  zinc  sulphate  to  100  c.c.  of  water,  the  E.M.F.  is  1146 
volts  ;  with  a  solution  of  1  gram  of  the  salt  to  100  c.c.  of  water,  it  is 
ri31,  and  with  a  saturated  solution  it  is  1"081.  The  progressive  change 
of  the  values  is  in  harmony  with  Nernst's  c^iuation,  according  to  which 
the  E.M.F.  must  decrea.se  as  the  concentration  of  the  zinc  sulphate 
increases.  J.  McC. 
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Thallium  Accumulator.  Leslie  Jonas  {Zeit.  Elehirocheni.,  1903, 
9,  523 — 530). — When  a  solution  of  thallous  hydroxide  is  electrolysed, 
thallium  is  deposited  on  the  cathode  and  an  oxide  on  the  anode.  The 
oxide  contains  slightly  less  oxygen  than  is  required  by  the  formula 
TloO.j,  its  composition  being  better  represented  by  17Tl203,Tl<,0.  The 
quantity  deposited  is  equal  to  that  calculated  by  means  of  Fai-aday's 
law.  The  process  is  reversed  when  the  direction  of  the  current  is 
reversed.  The  chemical  reaction  in  the  coll  TlgO^  |  Tl'OH'  |  Tl  is, 
therefore,  TlgO^  +  4T1  +  SH^O  ^  6Tr  +  60H',  and  tlie  E.M.F.  is  given 
hj  7r  —  TVQ  —  RTIiF\ogC%j.C%,r.  By  means  of  this  formula,  the  differ- 
ence between  the  E.M.F.  of  two  cells  containing  solutions  of  different 
concentrations  may  be  calculated.  The  author's  experimental  results 
agree  satisfactorily  with  the  calculation.  The  E.M.F.  of  the  cells 
used  lie  between  0*55  and  0'65  volt,  and  the  capacity  per  kilogram  is 
no  greater  than  that  of  the  lead  accumulator.  T.  E. 

Electromotive  Behaviour  of  the  Oxides  of  Cerium.  Emil 
Baur  and  A.  Glaessner,  {Zeit.  Elektrochem.,  1903,  9,  534 — 539). — 
Measurements  of  the  P.D.  between  platinum  electrodes  and  solutions 
containing  cerous  and  eerie  sulphates  and  nitrates  in  various  propor- 
tions are  tabulated.  From  these,  it  appears  that  a  cell  in  which  one 
electrode  is  immersed  in  a  solution  of  cerous  salt  and  the  other  in  a 
solution  of  a  eerie  salt  would  have  an  E.M.F.  of  about  0"6  to  07  volt, 
bvit  that  this  would  fall  to  about  O'l  volt  when  10  per  cent,  of  the 
eerie  had  been  converted  into  cerous  salt  and  vice  versd.  Thie  differ- 
ences between  the  potentials  in  alkaline  solution  are  much  smaller.  A 
solution  of  eerie  peroxide  in  50  per  cent,  potassium  carbonate  solution 
gives  about  the  same  P.D.  with  a  platinum  electrode  as  an  alkaline 
solution  of  a  eerie  salt.  The  action  of  reducing  agents  on  alkaline 
solutions  of  eerie  salts  is  extremely  slow  at  the  ordinary  temperature, 
at  70°  it  is  more  rapid.  Ammonia  is  oxidised  to  nitrogen,  dextrose  is 
partially  oxidised  to  carbon  dioxide,  but  the  measurements  of  the  P.D. 
between  platinum  and  the  eerie  solutions  containing  the  reducing 
agents  show  that  equilibrium  is  not  attained.  Cells  of  the  type 
Pt  or  Ni  I  cerous  salt  +  reducing  agent  |  eerie  salt  +  oxygen  |  C  are 
then  investigated,  dextrose,  hydrogen,  and  sawdust  being  the  reducing 
agents  used,  and  50  per  cent,  potassium  carbonate  solution  the  electro- 
lyte. When  a  current  of  2  to  4  milliamperes  is  taken  from  the  cells, 
the  E.M.F.  falls  to  a  very  small  fraction  of  its  original  value.  Saw- 
dust has  practically  no  depolarising  effect,  the  result  obtained  with  it 
being  practically  the  same  as  that  obtained  with  no  depolariser. 
Hydrogen  and  dextrose  give  two  or  three  times  as  much  electrical 
energy  per  unit  time.  The  velocity  of  reaction  between  the  aqueous 
solutions  of  the  cerium  salts  and  the  depolarisers  used  is,  however, 
much  too  small  to  make  these  cells  of  any  value.  T.  E. 

Electrolysis  of  AlkaU  Chlorides.  I.  Theory  of  Diaphragm 
Electrolysis.  Philippe  A.  Guye  {Arch.  Sci.  phys.  7iat.,  1903,  [iv], 
15,  612 — 622). — In  the  electrolysis  of  sodium  chloride  solution,  the 
current  yield  is  a  function  only  of  the  concentrations  of  sodium 
chloride  and  sodium  hydroxide.     This  is  deduced  by  considering  the 
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un\i,'i';itioii  of  the  ions  jnesent.     Practically  the  current  yield  tlo|)onds 
only  on  the  concentration  of  tlio  sodium  liydroxide.  J.  McC. 

Irregularities  caused  by  the  use  of  Lead  Anodes  in  Solu- 
tions of  Sodium  Carbonate.  Kaul  Kli.s  and  Kd.  Stojik  {Zell. 
Elektrochem.,  1903,  9,  531). — In  the  reduction  of  aromatic  nitrocom- 
pounds in  presence  of  sodium  acetate,  a  lead  anode  immersed  in  a  solu- 
tion of  sodium  carbonate  contained  in  a  porous  cell  is  often  used.  Under 
ordinary  circumstances,  the  lead  is  coated  with  a  thin  layer  of  peroxide, 
but  if  the  sodium  carbonate  contains  too  much  chloride  a  thick  layer 
of  a  mixture  of  peroxide,  chloride,  and  carbonate  of  lead  is  formed 
which  hinders  the  passa<,'e  of  the  current.  When  the  sodium  carbonate 
solution  is  too  weak  and  contains  acetate,  the  peroxide  coating  falls 
oil"  and  the  lead  is  converted  into  carbonate.  To  avoid  these  irregulari- 
ties, not  less  than  15  c.c.  of  a  cold  saturated  solution  of  pure  sodium 
carbonate  should  be  used  per  ampere  hour.  T.  E. 

Valvular  Action  and  Pulverisation  of  Copper  Anodes. 
Fkanz  Fiscuku  {Zeit.  ElcUrochem.,  1903,  9,  507 — 509). —  An  anode 
consisting  of  a  wire  of  pure  copper,  2  mm.  thick,  is  immersed  to  a 
depth  of  10  mm.  in  sulphuric  acid  of  maximum  conductivity,  a  copper 
plate  serving  as  cathode.  When  an  E.M.F.  of  20  volts  is  applied, 
pulverisation  of  the  anode  accompanied  by  a  singing  sound  takes 
place,  a  cloud  of  copper-coloured  dust  is  formed,  and  copper  sulphate 
is  found  in  the  solution.  If  a  gradually  increasing  E.M.F.  is  vised, 
the  formation  of  a  coating  on  the  anode  can  be  observed  which  is 
suddenly  pulverised  when  the  E.M.F.  has  reached  about  20  volts,  the 
pulverisation  being  accompanied  by  a  sudden  increase  in  the  current 
to  more  than  50  times  its  initial  value.  A  thermometer  enclosed  in 
a  hollow  cathode  registered  106 — -108°  at  the  moment  of  pulverisation. 
The  author  supposes  that  the  coating  which  forms  on  the  anode  consists 
of  cuprous  sulphate ;  owing  to  its  high  resistance,  it  becomes  heated 
until  finally  the  liquid  contained  in  its  pores  boils  and  disperses  it 
suddenly  into  the  surrounding  cold  solution,  where  it  decomposes  into 
cupric  sulphate  and  finely-divided  metallic  copper. 

By  cooling  the  cathode  internally,  pulverisation  occurs  at  a  much 
higher  voltage.  The  resistance  of  the  anode  coating  diminishes  as  the 
temperature  rises  and  disappears  at  about  SO''.  In  more  dilute  sul- 
phuric acid,  or  in  a  solution  of  sodium  sulphate,  cuprous  hydroxide 
is  formed  instead  of  the  finely-divided  copper.  The  behaviour  of 
aluminium  in  sulphuric  acid  is  quite  similar  in  many  ways  to  that  of 
copper  ;  by  cooling  an  aluminium  anode  internally,  the  non-conducting 
layer  will  withstand  220  volts,  whilst  under  oi-dinary  circumstances 
20  volts  suffice  to  break  it  down.  T.  E. 

Law  of  the  Recombination  of  the  Ions.  P.  Langevin  {Compt. 
rend.,  1903,  137,  177—179.  Compare  this  vol.,  ii,  263).— It  lias  been 
experimentally  proved  that  in  electrified  gases  the  ratio  of  the  number 
of  recombinations  to  the  number  of  collisions  between  ions  of  opposite 
signs  varies  proportionally  with  the  square  of  the  pressure. 

Recombination  takes  place  when  the  centres  of  the  ions,  in  their 
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motion,  approach  each  other,  so  that  the  distance  is  less  than  a  definite 
quantity.  J.  McC. 

The  Course  of  the  Melting  Point  Line  of  Alloys.  III. 
Johannes  J.  van  Laah  {Froc.  K.  Akad.  Wetensch.  Amstenlarn,  11)03,  6, 
21  —  30.  Coinparu  this  vol.,  ii,  266). — The  author  points  out  the 
importance  of  the  term  ]og(l-,T)  in  the  equation  representing  the 
melting  point  line.  The  formula  T=  T^^[{\  +  x)l{\  +  rxf]j\  —  log(l  -  x), 
which  has  been  shown  to  apply  to  tin  amalgams,  is  generally  applic- 
able, provided  that  no  mixed  crystals  form  in  the  solid  phase.  Devia- 
tions from  this  formula  are  to  be  attributed  either  to  the  formation  of 
mixed  crystals  or  to  the  dissociation  of  associated  molecules.  Heycock 
and  Neville's  results  (Abstr.,  1897,  ii,  245)  with  silver-lead  and  silver- 
tin  alloys  are  discussed.  It  is  proved  that,  at  any  rate  for  low  con- 
centrations, silver  dissolved  in  lead  exists  in  monatomic  molecules,  and 
this  applies  probably  also  to  silver  dissolved  in  tin. 

The  points  of  intlection  of  melting  point  curves  are  treated  mathe- 
matically, and  it  is  shown  that  the  question  as  to  whether  or  not  a  point 
of  inilection  occurs  can  be  settled  by  determining  whether  or  not  the 
value  of  the  latent  heat  of  fusion  is  greater  than  four  times  the 
melting  point.  J.  McC. 

Regularities  in  the  Composition  of  the  Most  Fusible  Mix- 
tures of  Pairs  of  Inorganic  Salts.  Otto  Ruff  and  Wilhelm 
Plato  {Ber.,  1903,  36,  2357— 2368).— The  paper  contains  the  freezing 
point  curves  of  37  series  of  binary  mixtures  of  inorganic  salts,  detei'mined 
by  means  of  a  platinum  |  platinum-iridium  thermo-couple.  A  number 
of  relations  between  the  proportion  of  anion  iu  the  eutectic  mixture  of 
each  series  and  the  atomic  weights  of  the  anions  and  cations  are 
pointed  out,  for  which  reference  must  be  made  to  the  original  paper. 
Several  pairs  of  salts,  such  as  KBr — KCl,  NaBr — NaCl,  KI — KBr, 
and  CaClg — CaBr.2,  show  no  distinct  eutectic  point,  and  in  these  cases 
the  existence  of  a  continuous  series  of  mixed  crystals  is  probable.  No 
theoretical  explanation  of  the  regularities  found  is  offered. 

The  following  freezing  points  of  inorganic  salts  were  determined 
with  the  same  pyrometer,  and  under  identical  conditions  : 


liaFo 

1280° 

CaF„ 

1330" 

CdF.    over  1000° 

KF        885° 

NaF 

980° 

Bad 

900 

CaCls 

780 

CdCl^        590 

KCl       790 

NaCl 

820 

liaBi-; 

880 

CaBr., 

760 

CdBro        350 

KBr       750 

NaBr 

765 

Bal„  ■ 

740 

Cal.,  " 

740 

Cdio "      1000 

KI         705 

Nal 

650 

KoSOj  1050 

NaoSOj 

880 

C.  H.  D. 

Sublimation  Curves.  Albert  Bouzat  {Compt.  rend.,  1903,  137, 
175 — 176). — From  a  comparison  of  the  sublimation  curves  of  carbon 
dioxide,  ammonium  hydrogen  sulphide,  and  ammonium  carbamate  with 
the  dissociation  curve  of  the  compound  AgCljSNHg,  it  is  proved  that 
the  ratio  of  the  pressures  is  constant,  just  as  has  been  found  for  the 
ratio  of  the  dissociation  pressures  (this  vol.,  ii,  529).  The  curves  for  : 
solid  -zn  solid  -f-  gas,  and  for   solid  ;rr  gas,  can   be  deduced  from  each 
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other  with  the  aid  of  the  law  T„|T^^  =  const.  By  applying  Clapeyron's 
formula,  it  can  be  deduced  that  the  variation  of  entropy  corresponding 
with  the  passage  of  a  molecule  from  the  solid  to  the  gaseous  state  at  a 
definite  pressure  has  the  same  value  in  all  the  systems :  solid  ;;::^ 
solid  +  gas,  and  solid  7::::  gas.  J.  McC. 

Heat  of  Neutralisation  of  Hydroferrocyanic  Acid.  Heat 
of  Formation  of  its  Compounds  ■with  Ether  and  \y^ith  Acetone. 
Paul  Chretien  and  Josepii  Guinchant  {Compt.  rend.,  1903,  137, 
65 — 68.  Compare  this  vol.,  i,  612). — The  heat  of  neutralisation  of 
hydroferrocyanic  acid  by  4  molecules  of  potassium  hydroxide  is 
57*9  Cal.  at  12°.  The  combination  of  a  molecule  of  solid  hydroferro- 
cyanic acid  with  ether  vapour  develops  11  Cal.  per  molecule  of  ether 
fixed.  When  an  aqueous  solution  of  hydroferrocyanic  acid  is  covered 
with  a  layer  of  ether,  colourless,  octahedral  crystals  slowly  form  at 
the  surface  of  separation.     These  crystals  eflloresce  rapidly  in  the  air. 

The  combination  of  solid  hydroferrocyanic  acid  with  acetone  vapour 
develops  9 "7  Cal.  per  molecule  of  acetone. 

These  heats  of  formation  are  nearly  the  same  as  the  heats  of  forma- 
tion of  the  additive  compounds  of  ammonia  with  metal  chlorides,  and 
the  dissociation  tensions  of  the  two  classes  of  compounds  will  therefore 
be  of  the  same  order  of  magnitude  according  to  de  Forcrand's  empirical 
rule  (this  vol.,  ii,  267).  J.  McC. 

Laws  and  Equations  of  Chemical  Equilibrium.  ARifes 
{Compt.  rend.,  1903,  137,  253 — 255). — -By  considering  the  potentials 
of  a  system  in  equilibrium,  it  is  deduced  that  the  potential  of  the 
same  mass  of  any  substance  whatever  has  the  same  value  in  all  the 
phases  in  which  the  substance  may  exist.  Every  chemical  reaction 
takes  place  with  the  same  equivalence  between  the  molecular  potentials 
as  between  the  molecular  weights,  and  the  potential  of  a  compound  is 
equal  to  the  sum  of  the  potentials  of  the  constituent  atoms. 

J.  McC. 

Various  Catalytic  Reactions  brought  about  by  Metals : 
Activating  and  Paralysing  Influences.  J.  Acoustf;  Tkillat 
{Compt.  rend.,  1903,  137,  1H7— 189).— The  author  refers  to  the  various 
actions  _in  which  hot  spirals  of  copper  or  platinum  play  a  catalytic 
part. 

The  oxidising  action  is  shown  by  l,ho  oxidation  of  alcohols  to  alde- 
hydes. The  conversion  of  alcohols  to  aldehydes  in  absence  of  o.xygen 
shows  the  dehydrogenising  action  of  these  metals. 

The  condensation  action  is  illustrated  by  passing  a  current  of  methyl 
alcohol  and  formaldehyde  over  a  platinum  spiral  {Abstr.,  1902,  ii,  602), 
when  methylal  is  formed. 

The  incandescent  spiral  also  exerts  a  saponifying  action.  When 
methylal  and  water  vapour  are  passed  over  the  spiral,  formaldeliyde 
and  methyl  alcohol  are  i)ro(luced.  Kthyl  acetate  and  ctiiyl  bromide 
are  hydrolyscil  in  the  same  way. 

Wlien  moist  trioxymethylene  is  passed  over  (he  spiral,  iiiethyhil   is 
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formed  ;  in  this  case,  it  is  necessary  to  assume  the  intermediate  forma- 
tion of  methyl  alcohol. 

The  superposition  of  catalytic  actions  is  demonstrated  by  the  con- 
version of  dimethylaniline  into  tetramethyldiaminodiphenylmethane, 
CH2[CgH4*NMe2]2.  The  formation  of  this  implies  (1)  the  oxidation 
of  a  methyl  gi'oup,  and  (2)  the  condensation  of  the  dimethylaniline 
with  the  formaldehyde  formed. 

Bright  copper  is  not  serviceable  for  these  actions ;  it  should  be 
first  heated  in  the  flame  so  as  to  become  covered  with  a  layer  of 
oxide.  The  copper  becomes  more  active  as  it  is  used.  The  presence  of 
some  metals  in  the  copper  aids  the  action,  whilst  that  of  others  retards 
it.  J.  McO. 

A  New  Chemical  Theory.  Ludwig  Zeschko  (/.  p\  Chem.,  1903, 
[ii],  68,  120 — 129).' — This  is  an  attempt  to  combine  the  structural  with 
the  dualistic  theory.     The  paper  is  not  suitable  for  abstraction. 

G.  Y. 


Inorganic    Chemistry. 


The  Bromides  of  Sulphur.  Otto  Ruff  and  Georg  WiNTEBfELD 
{Ber.,  1903,  36,  2437 — 2446). — Pure  sulphur  bromide  may  be  pre- 
pared by  heating  sulphur  with  bromine  at  100°  in  a  sealed  tube.  The 
garnet-red  product  may  be  distilled  under  reduced  pressure,  and  boils 
at  57 — 58°  under  022  mm.,  at  54°  under  0-18  mm.,  and  at  52-5°  under 
0-145  mm.  pressure.  The  sp.  gr.  at  20°  is  2*6355,  and  the  melting 
point  —  46°  ;  w^ggo  2*6268.  The  melting  points  of  a  sei'ies  of  mixtures 
of  bromine  and  svilphur  bromide  were  observed  by  a  similar  method  to 
that  employed  by  Kuif  and  Fischer  for  sulphur  chloride  (this  vol.,  ii, 
204).  No  accurate  results  could  be  obtained  from  mixtures  containing 
less  than  71  per  cent,  of  bromine  on  account  of  the  great  supercooling, 
causing  crystals  of  sulphur  to  separate.  The  curve  illustrating  the 
results  from  71  •38  to  93*03  per  cent,  of  bromine  consists  of  two 
branches  only,  meeting  in  a  eutectic  point  at  —  59*5°,  corresponding 
with  about  80  per  cent,  brouiine.  The  curve  is  quite  regular,  and 
shows  no  indication  of  the  existence  of  SBrg  or  8Br,.  The  vapour 
pressures  of  mixtures  of  sulphur  bromide  and  bromine  wore  deter- 
mined by  Wohl's  gasometric  method  (this  vol.,  ii,  39).  The  curves  of 
vapour  pressure  and  of  specific  gravity  show  no  change  of  direction 
between  71*38  and  100  per  cent,  of  bromine.  Attempts  to  prepare 
double  compounds  with  other  bromides  were  unsuccessful.  There  is, 
therefore,  no  evidence  of  the  existence  of  the  compoiinds  ^Wv^  and 
SBr^.  C.  H.  D. 
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Action  of  Ammonium  Persulphate  on  Metallic  Oxides. 
Alphonse  Seyewetz  and  P.  Trawitz  (Co/n^^.  read.,  1903,  137,  130). — 
From  a  study  of  the  action  of  ammonium  persulphate  on  metallic 
oxides,  results  diffei'ing  from  those  with  hydrogen  peroxide  have  been 
obtained. 

With  protoxides,  the  ammonia  may  be  displaced  with  formation  of 
the  corresponding  persulphate  or  of  sesquioxides  or  peroxides. 

With  sesquioxides  or  peroxides,  part  of  the  ammonia  may  be 
oxidised  with  evolution  of  nitrogen  and  formation  of  the  correspond- 
ing sulphate,  or  the  sulphate  is  formed  and  oxygen  is  evolved,  of 
complete  peroxidation  may  take  place.  J.  McC. 

Conditions  of  Formation  and  Stability  of  Thiosulphuric 
Acid.  Jules  Aloy  (Compi.  rend.,  l'J03,  137,  51 — 53). — When  a 
current  of  sulphur  dioxide  is  passed  through  a  suspension  of  sulphur 
in  95  per  cent,  alcohol,  thiosulphuric  acid  is  formed ;  at  20°,  about 
1'8  grams  per  litre  are  formed.  In  alcoholic  solution  or  in  aqueous 
solutions  of  normal  salts,  thiosulphuric  acid  is  comparatively  stable  ;  in 
pure  aqueous  solution,  sulphur  is  quickly  deposited.  The  decomposition 
takes  place  somewhat  more  quickly  in  sunlight  than  in  the  dark.  The 
decomposition  is  greatly  accelerated  by  the  presence  of  acids,  and  the 
influence  is  dependent  on  the  ionisation  of  the  acid.  The  decom- 
position is  retarded  by  the  presence  of  sulphurous  acid.  J.  McC. 

Nitrites.  Fritz  Vogel  {Zeit.  anory.  Chem.,  1903,  35,  385 — 413). 
— Barium  nitrite,  prepared  by  Arndt's  method  (Abstr.,  1901,  ii,  507) 
from  silver  nitrite  and  barium  chloride  solutions  and  precipitation 
with  alcohol,  has  the  formula  Ba(N02)o,H20.  It  loses  its  water  of 
crystallisation  at  temperatures  above  30° ;  the  anhydrous  salt  is 
somewhat  hygroscopic.  The  crystals  for  crystallographic  measurement 
were  obtained  by  placing  a  layer  of  alcohol  over  a  concentrated 
aqueous  solution  of  the  nitrite.  The  crystals  belong  to  the  hexagonal 
system,  and  show  the  combination  co  P,  P,  and  frequently  also  the  basal 
plane,  OP.  One  hundred  c.c.  of  water  dissolve  58  grams  of  barium 
nitrite  at  0°,  63  grams  at  20°,  and  97  grams  at  35°.  The  solubility  in 
mixtures  of  alcohol  and  water  was  determined ;  it  is  insoluble  in 
mixtures  containing  more  than  90  per  cent,  of  alcohol. 

Strontium  nitrite,  Sr(N0.,).„H20,  obtained  in  the  same  way,  is  stable 
in  dry  air  but  is  hygroscopic.  When  heated,  it  loses  its  water  of  crystal- 
lisation, but  more  dillicultly  than  the  barium  salt ;  the  crystals,  which 
are  hexagonal,  show  only  the  combination  co  P,OP.  One  hundred  c.c. 
of  the  saturated  solution  at  19'5°  contain  62-83  grams  of  Sr(N02)o,H._,0, 
and  100  c.c.  of  solution  in  absolute  alcohol  contain  O'Ol:  gram  at  20". 

Calcium  nitrite  was  prepared  in  the  same  way,  but  could  not  bo  .so 
readily  precipitated  by  alcohol.  The  salt  was  therefore  obtained  by 
evaporation  of  the  solution  ;  it  easily  loses  water  in  the  air,  and  is 
dillicult  to  obtain  exactly  in  the  state  represented  by  the  formula 
Ca(N(Jj.„lI.,0.  At  20-5'^,  100  c.c.  of  water  dissolve  111-G  grams  of 
Ca(N02)2,II/),  and  100  c.c.  of  jilcoho!  at  20'  dissolve  M  grams.  The 
crystals  resemble  those  of  bariimi    nitrite,  but   do   not  grow  so   well. 
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The  nitrites  of  barium,  strontium,  and  calcium  form  an  isomorphous 
group. 

The  other  nitrites  were  prepared  by  the  action  of  the  sulphates 
of  the  metals  on  barium  nitrite. 

Magnesium  nitrite,  Mg(NO.,)2,3H20,  forms  leafy  crystals  and  is 
soluble  in  water  and  alcohol,  but  after  partial  dehydration  over  sulphuric 
acid  it  does  not  give  a  clear  solution. 

Lithium  nitrite,  LiNO.^-^H^O,  was  obtained  in  thin,  prismatic  crystals, 
when  a  layer  of  ether  is  placed  over  its  alcoholic  solution  ;  it  is 
extremely  hygroscopic. 

Thallous  nitrite,  TINO2,  was  obtained  as  a  yellow,  crystalline  mass. 
From  aqueous  solution,  alcohol  precipitates  the  thallous  nitrite  as  a 
fine,  light  yellow  powder.  The  salt  is  unaffected  by  heating  at  140°. 
The  thallium  was  estimated  by  titration  with  peimanganate. 

When  beryllium,  zinc,  or  cadmium  sulphate  in  molecular  proportion 
is  added  to  a  solution  of  barium  nitrite,  decomposition  occurs,  and  it 
has  not  been  possible  in  any  case  to  isolate  a  salt  containing  metal  and 
NOo  in  the  proportion  of  1  :  2. 

The  conductivities  of  barium,  strontium,  and  calcium  nitrites  have 
been  determined  at  25°  at  various  dilutions.  The  conductivities  are 
about  the  same  for  the  three  salts  and  higher  than  those  for  the  corre- 
sponding nitrates. 

The  transport  number  of  the  cation  of  barium  nitrite  was  found  to 
be  0-4123,  and  that  of  the  anion  0-5877;  the  mobilities  are  ?c  =  43-29 
and  ^.,  =  61-71. 

Results  of  the  depression  of  the  freezing  point  of  water  lead  to  the 
value  2-54  for  van't  Hoff's  factor  i  for  2iV^barium  nitrite  solution,  and 
2-48  for  0-2iV-solation.  J.  McC. 

Preparation  of  Hyponitrous  Acid.  Heinrich  Wieland  {Ber., 
1903,  36,  2558— 2.3C7).— See  this  vol.,  i,  690. 

Action  of  Phosphorus  on  Hydrazine.  Johannes  W.  Dito 
{Proc.  K.  Alaul.  Wetensch.  Amsterdam,  1903,  6,  1 — 4). — When  yellow 
phosphorus  (6  atoms)  and  a  90  per  cent,  solution  of  hydrazine  (1  mol.) 
are  left  in  contact  in  a  vacuum  tube  for  a  month  or  two  at  the 
ordinary  temperature,  a  black,  amorphous  solid  is  produced,  throughout 
which  is  distributed  a  white,  crystalline  substance,  and  when  the  tube 
is  opened  hydrogen  phosphide  escapes.  The  white  substance,  which 
is  either  hydrazine  phosphite  or  hydrazine  hypophosphitc,  was  extracted 
with  alcohol.  The  black  mass  is  insoluble  iu  alcohol,  ether,  and 
carbon  disulphide,  and  in  contact  with  air  becomes  moist  and  assumes 
a  yellow  colour.  On  distilling  witli  dilute  sodium  hydroxide,  it 
gives  hydrazine.  It  is  attacked  by  dilute  nitric  acid  and  by  bromine  ; 
when  heated  at  100°  in  a  current  of  hydrogen,  it  loses  weight  and 
becomes  red.  The  red  substance  gives  black  products  with  alkalis, 
but  on  continued  washing  the  original  substance  is  regenerated ;  it  is 
free  fi'om  nitrogen  and  contains  91-7  per  cent,  of  phosphorus  and  1-1 
per  cent,  of  hydrogen,  the  remainder  being  probably  oxygen.  It  is  a 
weak  acid,  .and  the  black  substance  is  its  hydrazine  derivative. 
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The  same  red  substance  can  be  obtained  wiien  phosphorus  and  free 
hydrazine  are  employed.  J-  McC. 

Reaction  between  Yellow  Phosphorus  and  Copper  in 
Aqueous  Solution.  Waltheu  Stkaui5  {Zcil.  anorg.  Clieni.,  1903,  35, 
460 — 473). — When  phosphorus  is  placed  in  an  aqueous  solution  of 
copper  sulphate,  it  becomes  black,  and  when  removed  from  the  solution 
it  does  not  react  with  the  atmospheric  oxygen.  In  the  solution,  the 
black  coating  becomes  red  on  account  of  tlio  deposition  of  metallic 
copper.  Copper  continues  to  be  deposited  as  long  as  phosphorus  is 
present,  but  in  all  cases  the  black  deposit  is  first  formed.  This  black 
substance  is  a  copper  phosphide,  but  its  composition  could  not  be 
accurately  ascertained.  As  the  reaction  proceeds,  the  quantity  of 
phosphoric  acid  in  the  solution  continuously  increases.  It  has  been 
established  that  the  quantity  of  phosphorus  which  enters  into  reaction 
only  stands  in  a  constant  relationship  to  the  amount  of  reduced  copper 
sulphate  if  the  reaction  is  not  carried  to  an  end  or  if  atmospheric 
oxygen  is  rigorously  excluded.  At  the  point  whei-e  the  reaction  is 
just  complete,  the  solution  contains  sulphuric  acid  and  phosphoric  acid 
in  the  proportion  1  :  0'5,  and  consequently  1  mol.  of  phosphorus 
separates  2  mols.  of  copper  from  the  copper  sulphate  solution.  The 
oxygen  which  oxidises  the  phosphorus  must  come  from  the  water 
because  the  amount  of  sulphuric  acid  undergoes  no  diminution.  The 
reduced  copper  is  not  acted  on  by  the  sulphuric  acid,  but  is  oxidised 
by  the  atmospheric  oxygen,  and  the  copper  oxide  dissolves  to  form 
copper  phosphate,  which  is  then  reduced  to  phosphide.  The  dark  film 
on  the  phosphorus  is  produced  in  a  solution  containing  only  1  gram- 
mol.  of  crystallised  copper  sulphate  in  100,000  litres  of  water,  and  at 
a  dilution  10  times  as  great  the  film  is  produced  in  the  course  of  two 
months. 

A  layer  of  olive  oil  containing  phosphorus  was  placed  over  water  in 
an  apparatus  whiciv  permitted  of  the  access  of  air  only  to  the  water, 
and  a  strip  of  copper  was  placed  in  the  water.  The  aqueous  layer 
liecomes  black  and  opaque,  and  when  removed  from  the  oil  deposits  the 
black  phosphide.  The  liquid  again  placed  in  contact  with  the  oil  and 
with  the  copper  strip  imnaersed  becomes  black ;  this  can  be  repeated 
until  the  phosphorus  is  completely  removed  froui  the  oil.  At  the 
same  time,  the  quantity  of  phosphoric  acid  in  the  solution  increases, 
and  the  conclusion  is  drawn  thau  the  phosphide  is  oxidised  by  atmo- 
spheric oxygen  to  phosphate,  and  in  contact  with  phosphorus  the  oxygen 
is  withdrawn  so  that  phosphide  is  regenerated.  The  copper  phosphide, 
therefore,  acts  as  an  oxygen  carrier.  J.  JNlcC 

Arsenic  in  Sea  water,  Salt  Deposits,  Table  Salt,  Mineral 
Waters,  &c.  Its  Estimation  in  some  Ordinary  Reagents. 
AU.MANIJ  Gautieu  [Comjjt.  rend.,  l'J03,  137,  232—237). — The  method 
already  described  (this  vol.,  ii,  G12)  for  the  estimation  of  ar.sonic 
ha.s  been  applied  to  sea-water,  salt  deposits,  table  salt,  niiueral  waters, 
and  .s(jme  reagents. 

In  .sea- water,  taken  30  metres  oil  the  coast  of  iUittany  at  a  dei>th 
of  5  metres,  the  mineral  arsenic  amounted  to  0  OO'J  mg.    per    litre  and 
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the  organic  arsenic  to  0-0008  mg.  per  litre.  In  water  taken  from  the 
Atlantic  near  the  Azores,  the  amount  of  arsenic  varied  from  O'Ol  to 
0*08  mg.  per  litre  according  to  the  depth.  The  large  quantity  of 
arsenic  in  sea-water  at  this  place  is  connected  with  the  volcanic  actions 
which  take  place  in  the  neighbourhood. 

All  the  specimens  of  sodium  chloride  from  different  sources 
examined  contained  arsenic, andit  was  found  that  that  intended  for  culin- 
ary purposes  contained,  as  a  rule,  the  largest  quantity ;  the  quantity 
is  such  as  to  be  important  from  a  medico-legal  point  of  view,  because 
arsenic  is  thus  introduced  normally  into  the  system. 

Several  of  the  mineral  waters  from  Vichy  were  examined  and  all 
contained  arsenic ;  the  results  obtained  agree  well  with  those  found  by 
Willm. 

All  the  reagents  tested,  with  the  exception  of  zinc,  were  found  to 
contain  arsenic.  Distilled  water,  nitric  acid,  sulphurous  acid,  the 
ordinary  hydrogen  sulphites,  ammonia,  and  ammonium  carbonate  are 
amongst  the  reagents  which  contain  traces,  and  it  is  constantly  present 
to  an  appreciable  extent  in  hydrogen  sulphide. 

The  author  calculates  that  by  the  method  described  {loc.  cit.)  it  is 
possible  to  estimate  O'OOl  to  0-0005  mg.  of  arsenic.  J,  McC. 

Action  of  Ozone  on  Carbon  Monoxide.  C.  E.  Waters  {Amer. 
Chem.  J.,  1903,  30,  50 — 53). — Since  the  results  obtained  by  Jones 
(see  preceding  absti-act)  do  not  agree  with  those  of  previous  observers 
on  the  action  of  ozone  on  carbon  monoxide,  the  work  was  repeated, 
the  same  ozoniser  being  used,  but  the  induction  coil  being  replaced  by 
a  Holtz  machine.  It  was  found  that  oxidation  does  not  take  place  to 
an  appreciable  extent  at  the  ordinary  temperature,  but  that  at 
240 — 280°  some  carbon  dioxide  is  produced,  the  amount  depending  on 
the  concentration  of  the  ozone.  E,  G. 

Action  of  Ozone,  Hydrogen  Peroxide,  &c.,  on  Carbon 
Monoxide.  Wm.  App  Jones  {Amer.  Chem.  J.,  1903,  30,  40—50). — 
It  has  been  stated  by  Baumann  (Abstr.,  1882,  691)  and  by  Leeds 
(Abstr.,  1884,  15)  that  when  a  mixture  of  carbon  monoxide  and  air  is 
passed  over  moist  phosphorus,  carbon  dioxide  is  produced.  Remsen 
and  Keiser  (Abstr.,  1884,  149),  however,  found  that  no  oxidation  of 
the  carbon  monoxide  took  place  under  these  conditions.  In  the  present 
paper,  experiments  are  described  which  show  that  some  carbon  dioxide 
is  always  formed,  but  that  the  amount  varies  with  the  quantity  of 
phosphorus  exposed  and  the  rate  at  which  the  gas  is  passed  over  it. 
When  pure  carbon  monoxide  is  brought  into  contact  with  phosphorus 
immersed  in  a  solution  of  hydrogen  peroxide,  carbon  dioxide  is  not 
produced,  and  it  is  therefore  very  improbable  that  the  oxidation  of 
carbon  monoxide  by  air  and  moist  phosphorus  is  duo  to  the  action  of 
the  phosphorus  on  hydrogen  })oroxide  formed  in  the  course  of  the 
experiment. 

In  view  of  the  statement  of  Rem.sen  and  Southworth  (Abstr,,  1876, 
i,  341)  that  carbon  monoxide  is  not  oxidised  by  ozone  either  at  the 
ordinary  temperature  or  at  300°,  experiments  were  carried  out  in 
which    the  ozone,   prepared  by  means  of  a  Berthelot  ozoniser  and  a 
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Ruhmkorff  coil,  was  probably  of  a  greater  concentration  than  that 
used  by  those  authors.  The  results  show  that  by  the  action  of  oxygen 
containing  3'78  per  cent,  of  ozone,  carbon  monoxide  is  oxidised  to 
some  extent  at  the  ordinary  temperature  and  to  a  much  larger  extent 
at  250°.  The  action  of  the  ozone  formed  by  the  oxidation  of  moist 
phosphorus  was  also  examined  at  250°,  and  it  was  found  that,  in 
general,  the  oxidising  power  of  ozone  varies  with  the  temperature  and 
the  concentration. 

It  has  been  stated  by  Remsen  that  carbon  monoxide  is  not  oxidised 
by  solutions  of  hydrogen  peroxide  of  the  usual  strength.  This  state- 
ment has  now  been  confirmed,  and  it  has  been  found  that  no  oxidation 
occurs  even  when  solutions  containing  as  much  as  63  per  cent,  of 
hydrogen  peroxide  arc  used. 

When  carbon  monoxide  is  led  into  a  U-tube  in  which  acidified  water 
is  undergoing  electrolysis  and  is  allowed  to  bubble  directly  against 
the  electrode  at  which  the  oxygen  is  being  evolved,  no  carbon  dioxide 
is  produced.  Electrolytic  oxygen,  therefore,  has  not  the  power  of 
oxidising:  carbon  monoxide.  E.  G. 


Silicates.  III.  Eduard  Jordis  and  E.  H.  Kanter  (Zeit.  anorg. 
Chem.,  1903,  35,  336—346.  Compare  this  vol.,  ii,  475,  542).— 
Bariuui  silicate,  BaSiOgjH^O,  was  boiled  for  8  to  10  hours  with 
water,  and  the  composition  of  the  part  which  had  dissolved  and  that 
of  the  residue  were  determined.  The  residue  was  then  boiled  with 
water  and  so  on  until  the  substance  had  been  treated  ten  times. 
Provided  that  there  is  not  less  than  29  grams  of  the  silicate  to  one 
litre  of  water,  the  solubility  is  about  1"28  grams  per  litre,  and  the 
composition  of  the  substance  in  solution  is  to  be  represented  by  the 
formula  BaO,2Si02.  As  the  treatment  with  successive  quantities  of 
water  is  continued,  the  proportion  of  base  which  passes  into  solution 
increases,  and  consequently  the  proportion  of  silica  in  the  residue  also 
increases.  It  is  also  proved  that  for  the  extraction  of  a  given  quantity  of 
silicate  with  a  definite  amount  of  water  it  is  not  a  matter  of  indilTer- 
ence  whether  the  water  is  used  in  several  small  lots  or  in  one  large 
amount.  In  some  cases,  the  aqueous  extract  on  evaporation  gave 
crystals  of  the  formula  Ba0,GSiO2. 

Similar  results  were  obtained  with  strontium  and  calcium  silicates. 

The  stability  of  the  silicates  towards  carbon  dioxide  decreases  as 
the  atomic  weight  of  the  base  increases. 

L)issociation  and  hydrolysis  arc  not  sufiiccnt  to  explain  the  observed 
results ;  it  seems  probable  that  by  the  action  of  water  the  anion 
undergoes  some  change,  so  that  the  ion  of  a  pyro-acid  is  formed. 
More  experimental  data  arc  required,  however,  before  definite  con- 
clusions may  be  deduced.  J.  MvC 


Bibliography  of  the  Metal  Alloys.  M  Sack  {Zeil.  anory. 
Chem.,  1903,  35,  249— 328).— Tlu;  author  has  collect cd  the  biblio- 
graphy concorniiig  alloys.  It  is  catalogued  alphabetically  according 
to  authors  and  indexed  accordintr  to  metals.  •!.  RU;(J. 
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Double  Salts  of  the  Alkali  Group.  Hermann  Grossmann 
{Ber.,  1903,  36,  2499—2502.  Compare  this  vol.,  ii,  476).— Polemical. 
A  reply  to  Ephraiin  (this  vol.,  ii,  538),  A.  McK. 

Composition  of  Halogen  Salts.  Paul  Pfeiffer  {Ber.,  1903, 
36,  2519—2523.  Compare  Ephraim,  this  vol.,  ii,  418,  538,  552).— 
The  double  salts  of  MgBr2,  ZnBr.,,  PdBrj,  IrBr.^,  AuBrg,  UrBr^,  OsBr^, 
IrBr.p  PtBr^,  SnBr^,  SeBr^,  Snl2,  Irig,  ASI3,  Irl^,  Ptl^,  Tel^  are  simi- 
larly constituted  whether  the  associated  haloid  is  the  ammonium,  lith- 
ium, sodium,  potassium,  rubidium,  or  ca3sium  salt.  Again,  in  certain 
cases,  the  alkali  metals  of  highest  atomic  weight  form  double  salts 
containing  a  maximum  number  of  molecules  of  the  alkali  haloid,  as 
in  PbBr2,4CsBr;  TlBr3,3RbBr;  Znl2,3CsI;  Cdl.jSCsI ;  Hgl2,3CsI ; 
whilst  in  other  cases  the  ammonium  salt  represents  the  highest  type, 
as  in  CdBr2,4NH^Br ;  Sbl2,4NH4l,3H20 ;  Bil3,4NHJ,3H20.  A 
similar  irregularity  occurs  amongst  the  salts  containing  the  mini- 
mum number  of  molecules  of  alkali  haloid,  namely,  the  csesium  and 
ammonium  salts  of  Pbig,  the  potassium  salts  of  CuBr,  and  HgBr.^,  the 
sodium  and  potassium  salts  of  Znig,  and  the  ammonium  salts  of  FeBrg 
and  Hgl2. 

Similar  irregularities  are  found  on  comparing  the  double  salts 
formed  from  a  given  alkali  metal,  as  in  the  ammonium  salts  AmMgBrg  ; 
AmgCuBi^^  ;  ArngZuBr^  ;  Am^PdBr^ ;  Am^CdBr^  ;  Am.^SnBr^  ; 
Am^PbBr^  j  and  in  the  caesium  salts  CsMgBr^;  CsNiBrg ;  CsgCoBrg  ; 
CsgCuBr^  ;  CsgZnBrg  ;  CsgCdBr^ ;  CsgllgBr^  ;  Cs^PbBfg ;  where  no 
relationship  is  observed  between  the  atomic  weight  of  the  polyvalent 
metal  and  the  complexity  of  the  salt. 

An  increasing  molecular  weight  of  the  halogen  has  very  little 
influence  in  decreasing  the  complexity  of  the  double  salt ;  only 
occasionally  is  the  bromide  less  complex  than  the  chloride,  as  in 
FeCl3,3CsCl,H20  and  FeBr3,2CsBr,H20,  although  the  iodide  is  less 
complex  than  the  bromide  in  nearly  half  the  cases. 

Exceptions  also  occur  to  the  rule  that  alkali  metals  of  lower  atomic 
weight  combine  with  more  water  of  ciystallisation,  although  Werner 
has  given  it  as  a  general  rule  that  the  hydrogen,  lithium,  and  sodium 
salts  never  combine  with  less,  and  often  combine  with  more,  water 
than  the  potassium,  rubidium,  and  cassium  salts.  T.  M.  L. 

Silver  as  a  Reducing  Agent.  Walter  S.  Hendrixson  (J.  Amer. 
Gli^m.  Soc,  1903,  25,  637 — 641). — When  a  solution  of  potassium  di- 
chromate,  acidified  with  sulphuric  acid,  is  boiled  with  excess  of  finely- 
divided  silver,  reduction  takes  place  and  an  amount  of  silver  is  dis- 
.solved  equivalent  to  6  atoms  to  each  molecule  of  dichromate. 

Both  chloric  and  iodic  acids  aro  capable  of  oxidising  finely-divided 
silver  according  to  the  equation  6 Ag  +  6HCIO3  =  AgCl  -t-  5AgC10.j  + 
SHgO.     Silver  is  also  readily  dissolved  by  bromic  acid. 

It  has  been  stated  by  Carey  Lea  (Abstr.,  1893,  ii,  207)  that  finely- 
divided  silver  is  dissolved  to  a  small  extent  by  dilute  sulphuric  acid. 
It  is  found,  however,  that  this  action  does  not  take  place  except  in  the 
presence  of  oxygen,  and  that  silver  is  not  attacked  by  boiling  sulphuric 
acid  until  the  concentration  of  the  latter  reaches  74  per  cent.     E.  G. 
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So-called  Colloidal  Silver.  Mauuick  IIaniuot  {Covipt.  rend., 
1903,  137,  122— 1-21.  Oomparo  this  vol.,  ii,  368,  543).— Silicoargolic 
acid  was  prepared  by  addinj^  silver  nitrate  solution  to  a  mixtuie  of 
potassium  silicate  and  foruialdehyde.  The  gehitinous  mass  was  washed 
with  potassium  carbonate  solution  to  remove  the  excess  of  silica,  then 
dried.  The  brown  substatico  has  tlio  percentaj^e  composition  :  ir.,0, 
12-82  ;  SiO.,,  06-93  ;  Ag,  14-43;  KUIF,  3-83;  Al.Pg.Fe.p..,  1-71,  and  a 
trace  of  CO.,.  Dilute  acids  only  slowly  attack  silicoargolic  acid,  but  it 
is  rapidly  decomposed  by  a  concentrated  solution  of  potassium  hydr- 
oxide. It  is  decomposed  by  heat,  and  evolves  carbon  dioxide  and  hydro- 
gen. When  treated  with  iodine,  it  absorbs  an  amount  of  the  halogen 
greater  than  that  corresponding  with  the  silver  present. 

The  author  concludes  that  tlie  colloidal  silvers  examined  belong  to 
diiierent  types,  and  that  the  pioteid  matter  in  collargo),  tlie  iron  oxide 
in  Lea's  soluble  silver,  .and  the  silica  in  silicoaxgolic  acid  are  not 
impurities,  but  essential  parts  of  the  molecule  which  is  destroyed  by 
their  removal.  J.  McC. 

Reducibility  of  some  Metallic  Oxides  by  Hydrogen  and 
Carbon  Monoxide.  Ikying  W.  Fay  and  Aluert  P.  Seeker  (J.  Amer. 
Chem.  Soc,  1903,25,  641 — 647). — When  silver  oxide  is  left  in  contact 
with  pure  dry  hydrogen,  reduction  takes  place ;  this  action  occurs  even 
at  temperatures  considerably  below  0*^.  Auric  oxide,  when  treated 
with  hydrogen  at  0°,  is  more  rapidly  reduced  than  silver  oxide.  Mer- 
curous  oxide,  yellow  mercuric  oxide,  and  red  mercuric  oxide  are  reduced 
by  hydrogen  at  80°,  50°,  and  115°  respectively,  but  are  unaffected  at 
lower  temperatures. 

Carbon  monoxide  is  a  more  rapid  and  efficient  reducing  agent  than 
hydrogen ;  silver  oxide,  auric  oxide,  mercurous  oxide,  and  yellow 
mercuric  oxide  are  reduced  by  it  at  0°,  whilst  red  mercuric  oxide 
suffers  reduction  at  95°. 

The  differences  in  the  temperatures  at  which  the  yellow  and  red 
mercuric  oxides  undergo  reduction  indicate  that  they  are  distinct  sub- 
stances, and  confirm  the  variations  previously  recorded  with  regard  to 
their  behaviour  towards  chlorine,  oxalic  acid,  iodic  acid,  and  ammonia, 

K.  C. 

Action  of  Iodine  on  the  Copper  PeUicles  obtained  by 
lonoplastics.  L.  Houlleyigue  {Coviyt.  rend.,  1903,  137,  47 — 50 
Compare  ibid.,  1902,  135,  626). — The  thickness  of  the  deposit  of  copper 
on  glass  can  be  measured,  after  iodising  it,  by  the  optical  process  devised 
by  Fizeau. 

There  is  a  limit  to  the  thickness  of  the  copper  deposit  on  which 
iodine  vapour  can  completely  react.  The  results  indicate  that  the 
smallest  molecule  of  copper  capable  of  reacting  chemically  on  iodine 
vapour  has  dimensions  of  the  order  of  40  /x/x,  and  its  weight  is  of  the 
order  of  5  x  10~'^  milligram.  J.  ^NIcC. 

Copper  Ammonia  Compounds.  Albert  Bouzat  i^Ann.  Chim. 
I'hys.,  1903,  [vii],  29,  305—383.  Compare  Abstr.,  1902,  ii,  490,  502, 
550,  607  ;  this  vol.,  ii,  21). — A  detailed  account  of  work  already 
published.  J.  McC. 
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Metal-ammonia  Hydroxides.  W.  LIonsdokfi-  {Ber.,  1903,  36, 
2322 — 232<).  Compare  Euler,  this  vol.,  ii,  544). — Deteraiinations  of 
potential,  conductivity,  solubility,  and  measurements  of  the  concen- 
tration of  hydroxyl  ions  were  made  with  the  complex  ammonia 
hydroxides  of  copper,  nickel,  zinc,  caduiium,  and  silver.  The  potential 
measurements  were  made  according  to  Eodliinder  (Abstr.,  1902,  ii,  248). 
Tlie  molecular  coelUcient  of  ammonia  in  cadmium-ammonia  hydroxide 
is  four  times  that  of  cadmium,  whence  the  cathion  has  the  probable 
structure  Cd(NH3)^.  Determinations  of  the  transport  numbers  in 
the  case  of  zinc-ammonia  hydroxide  show  that  zinc  migrates  to  the 
cathode  only  ;  the  cathion  probably  has  the  structure  Zn(NH3)3. 
Silver-ammonia  hydroxido  is  more  strongly  electrolytically  dissociated 
than  barium  hydroxide.  The  conductivity  determinations  indicated 
that,  in  order  of  strength,  cadmium-ammonia  hydroxide  follows  silver- 
ammonia  hydroxide,  and  then  come  copper-  and  nickel-ammonia 
hydroxides,  whilst  zinc-ammonia  hydroxide  is  a  very  weak  base. 
Results  from  determinations  of  the  concentration  of  the  hydroxyl 
ions  by  the  dilatometric  method  of  Koelichen  (A.bstr.,  1900,  ii,  395) 
corroborated  those  from  the  conductivity  experiments.         A.  McK. 


A  Comibination  of  Two  Substances  -which  takes  place  by 
Rise  of  Temperature  and  decomposes  below  -79^.  Desire 
Gernez  {Com2)t.  rend.,  1903,  137,  255 — 257). — Into  a  tube  of  2  mm. 
bore  sealed  at  one  end,  a  few  crystals  of  red  mercuric  iodide  were 
introduced  and  a  layer  of  acetone  about  8  cm.  in  depth.  The  tube, 
placed  almost  horizontally  so  as  to  aid  dissolution,  was  heated  to  56"4° 
in  a  water-bath.  It  was  then  held  vertically  until  all  the  suspended 
particles  settled,  and  after  drying  was  immersed  in  liquid  aii-.  On 
removal  from  the  liquid  air,  it  was  solid  and  had  a  yellow  tinge, 
but  quickly  became  lemon-yellow  in  colour.  The  solid  then  melted  to 
a  colourless  liquid,  then  solidification  began  again.  When  the  mass 
was  brought  to  the  temperature  of  -  79°  in  a  mixture  of  solid  carbon 
dioxide  and  acetone,  the  solid  ultimately  contracted  to  about  1/10  of 
its  original  volume. 

When  the  tube  was  held  horizontally  in  the  air  after  removal  from  the 
liquid  air,  the  same  transformations  took  place,  but  the  solid  melted 
to  a  colourless  liquid  which  gave  a  flocculent  deposit ;  this  decreased 
in  volume  as  the  temperature  rose  to  that  of  the  room.  The  deposit 
was  yellow  mercuric  iodide,  which  was  slowly  transformed  into  the 
red  variety.  When  the  experiment  was  carried  out  in  a  tube  of  only 
0-2  mm.  bore,  the  heating  in  the  air  was  so  quick  that  these  several 
changes  became  confused. 

The  explanation  offered  to  account  for  these  observations  is  that  at 
the  temperature  of  liquid  air  the  acetone  solidifies  and  retains  some 
of  the  mercuric  iodide,  the  colour  of  which  at  low  temperature 
is  almost  white.  When  the  temperature  rises  to  -  94-9°,  the  acetone 
melts,  and  the  mercuric  iodide,  instead  of  being  deposited,  enters 
into  combination  with  the  acetone  to  form  a  solid,  yellow,  molecular 
compound.  Below  —  79°,  this  compound  gradually  decomposes  and 
mercuric  iodide  is  produced  at  first  in  the  yellow  form,  which  then 
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giiidually  lovoits  lo  tlio  roil.      When  tlio  coiiipouiid  has   been   formed, 
it  is  stable  at  the  temperature  of  boiling  li(|uid  air.  J,  MoU. 

The  Rendering  Active  of  Oxygen.  VIII,  Autoxidation  of 
Cerous  Salts  and  Indirect  Autoxidation.  (Jakl  Engler  [with 
TiiEOi'ir.  Ginsiieug]  {Ikr.,  1903,  36,  2G12—2G51).— Measurements  of 
the  amount  of  oxygen  absorbed  by  cerous  salts  in  potassium  carbonate 
solution,  either  in  presence  or  absence  of  arsenic  acid,  proved  this  to 
be  in  the  proportion  of  lOe  :  10,  that  is,  1  mol.  of  oxygen  is  absorbed 
by  two  cerous  residues.  The  cerous  salt  in  the  carbonate  solution 
tends  itself  to  become  saturated  with  hydroxyl  groups,  leaving 
hydrogen  atoms  free,  which  form  hydrogen  peroxide  with  the  oxygen 
present.  In  the  second  stage  of  the  action,  the  basic  eerie  carbonate 
reacts  with  the  hydrogen  peroxide  to  form  a  eerie  peroxide  carbonate, 
Ce„0.j(CO.J.,,  of  which  the  double  salt  with  4K.,C03,12H20  was 
obtained  by  Job  (Abstr.,  1900,  ii,  G57). 

The  formation  of  this  peroxide  is  thus  duo  to  a  secondary  reaction 
and  affords  an  illustration  of  indirect  autoxidation,  E,  F,  A, 

Action  of  Carbon  Monoxide  on  Iron  and  its  Oxides.  Georges 
Chakpy  {Compt.  rend.,  1903,  137,  120— 122).— The  action  of  carbon 
monoxide  on  iron  is  principally  one  of  cementation.  Below  about  750°, 
carbon  is  deposited  on  the  iron,  but  above  this  temperature  no  free 
carbon  is  deposited  and  carbon  dioxide  is  formed.  At  temperatures 
above  900°,  the  velocity  of  cementation  seems  to  be  invariable,  but,  as 
already  pointed  out  (this  vol.,  ii,  430),  if  the  action  is  prolonged, 
graphite  separates  in  the  metal.  If  the  metal  is  heated  in  a  limited 
supply  of  carbon  monoxide,  carburisation  ceases  when  the  pressure  of 
the  carbon  dioxide  reaches  a  certain  value. 

When  iron  oxide  is  heated  in  a  current  of  carbon  monoxide,  com- 
plete reduction  takes  place  at  all  temperatures  between  200°  and  1200° 
and  the  residual  iron  is  more  or  less  carburised.  Above  1100°,  if  the 
experiment  is  carried  out  in  a  porcelain  tube,  a  difficultly  i-educible 
ferrous  silicate  is  formed,  but  the  reduction  can  be  made  complete  by 
working  with  a  magnesium  oxide  crucible.  J,  McC. 


Compound  of  Ferric  Sulphate  and  Sulphuric  Acid,  Albert 
Recouka  {Compt.  rend.,  1903,  137,  118—120). — When  sulphuric  acid 
(3  mols.)  is  added  to  a  concentrated  solution  of  ferric  sulphate  (1  mol.), 
the  solution  gradually  changes  from  brown  to  colourless,  and  after  some 
time  a  white  powder  is  deposited.  The  solid  is  a  compound  of  ferric 
sulphate  with  sulphuric  acid,  and  its  composition  may  be  represented 
by  the  formula  Fe2(S04)3,H2S04,8H20.  By  varying  the  proportion  of 
sulphuric  acid,  the  same  compound  is  always  obtained,  and  if  double 
the  amount  already  indicated  be  used,  the  substance  is  very  quickly 
formed.  The  compound  is  immediately  decompo.sed  by  water,  in  this 
respect  behaving  differently  from  chromosulphuric  acid,  which  is  only 
slowly  decomposed  by  wafer.  It  is  a  true  acid  with  a  complex  radicle, 
and  gives  esters  (compare  succeeding  abstract).  J.  McC. 
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Ferrisulphuric  Acid  and  Ethyl  Ferrisulphate.  Albert 
IvECOUKA  {CovijjL  rend.,  1903,  137,  189 — 191.  Compare  preceding' 
abstract). — Ethyl  ferris'alphate,  Fe203,3S03,EtySO^,4H20,  was  obtained 
by  dissolving  ferrisulphuric  acid  in  9G  per  cent,  alcohol.  After  keeping 
for  some  months,  thesolutionwasevaporatcd  inadry  vacuumand  the  ester 
separated  as  a  yellow,  friable  solid.  It  is  decomposed  by  water,  and 
its  properties  are  in  agreement  with  the  above  formula,  which  proves 
that  ferri.'^ulphuric  acid  is  a  dibasic  acid. 

When  ferrisulphuric  acid  is  heated  at  100°,  it  loses  GllgO,  and  no 
further  loss  is  experienced  until  the  temperature  reaches  135°,  when 
II^SO^  and  21I.,0  are  simultaneously  lost.  The  compound  with  SllgO 
dissolves  immediately  in  water,  but  that  with  2IJ.,()  only  slowly  dissolves. 

Ferrisulphuric  acid  is  formed  when  ferric  sulphate  is  dissolved  in  hot 
concentrated  hydrochloi-ic  acid  ;  at  the  same  time,  ferric  chloride  is 
produced  and  remains  dissolved.  J.  McC. 

Carbonatopentammine  Cobalt  Salts.  Alfred  Werner  and  N. 
Goslings  [Ber.,  1903,  36,  2378 — 2382). — Carbouatotetrammine  cobalt 
salts,  [0O3Co(NH3)j]X,  described  by  Vortmann  and  Ulasberg  (Abstr., 
1890,  14),  give  no  reaction  for  carbonate  ions.  This  is  now  found  to 
be  also  the  ease  with  carbonatopentammine  salts.  Carbonatopent- 
amminecohalt  nitrate,  [CO.^Co(NH.^)5]N03,H.^O,  is  prepared  by  mixing-a 
solution  of  100  grams  of  cobalt  nitrate  in  50  c.c.  of  water  with  a  solu- 
tion of  150  grams  of  ammonium  carbonate  in  150  c.c.  of  water  and 
250  c.c.  of  20  per  cent,  ammonium  hydroxide.  After  12  hours,  the 
salt  separates  in  dark  red  crystals.  A  pure  preparation  is,  however, 
only  obtained  by  decomposition  of  the  iodide  with  silver  nitrate. 
Carhonatopentamiai'mcohalt  bromide,  [C03Co(NH3)5]Br,H20,  precipitated 
by  alcohol  from  a  solution  of  the  nitrate  and  potassium  bromide, 
separates  from  water  in  large,  red,  quadratic  crystals.  Carbonato- 
penicmimhiecobalt  iodide,  [C03Co(NH3)5]I,H20,  prepai-ed  in  similar 
manner,  crystallises  from  warm  water  in  irregular,  red  tables.  Other 
salts  could  not  be  prepared  in  a  pure  condition  on  account  of  their 
great  solubility  in  water.  C.  II.  D. 

Consequences  of  the  Theory  of  Nickel  Steels.  Charles  E. 
GuiLLAUiME  (Cojnpt.  rend.,  1903,  137,  44 — 46.  Compare  this  vol.,  ii, 
548). — The  author  has  already  indicated  that  the  anomalies  presented 
by  nickel  steels  can  be  explained  by  the  transformation  of  the  iron 
from  the  a-  to  the  y-condition  and  vice  versd. 

If  this  theory  is  correct,  the  abnormal  variation  of  the  modulus  of 
elasticity  can  be  explained  by  the  passage  of  iron  from  the  fi-  to  the 
y-condition. 

The  change  of  volume  of  nickel  steels  in  a  magnetic  field  is  some- 
times as  much  as  fifty  times  as  great  as  the  change  in  iron.  From  this 
and  Curie'b  results  on  the  magnetic  susceptibility  of  iron,  it  is  con- 
cluded that  for  iron,  either  pure  or  dissolved  in  nickel,  the  condition 
depends  not  only  on  the  temperature  and  on  the  pressure,  but  also  on 
the  magnetic  field,  and  this  becomes  a  third  factor  in  the  application 
of  the  phase  rule  to  steels. 

The  anomalies  exhibited  by  nickel  steels  are  due  to  the  solution  of 
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iron  in  a  medium  which  consists  of  a  magnetic  metal,  tlio  transforma 
tion  temperature  of  which  is  Jower  than  that  of  iron  ;  since  nickel  is  the 
only  metal  of  this  nature,  it  is  not  to  be  expected  that  these  anomalies 
will  occur  in  any  other  alloys.  J,  RlcC. 

Thorium  Compounds.  Authur  Rosenhrim,  Victou  8amter, 
and  J.  Davidsohn  {Zeit.  anorg.  Chem.,  1903,  35,  424— 453).— Freshly 
precipitated  thorium  hydroxide  was  treated  with  alcohol  saturate<l 
with  hydrogen  chloride,  and  on  evaporating  the  alcoliol  over  sulphuric 
acid,  yielded  line,  white  needles  of  thorium  hydroxy  chloride, 

Th(OH).,Cl._,,5H20, 
which  are  soluble  in  water.  If  the  alcoholic  solution  is  not  satur- 
ated with  thorium  hydroxide,  the  salt  which  separates  on  evapora- 
tion and  crystallises  in  white,  shining  leaflets  has  the  formula 
Th(OH)CI  j,7H.,0.  From  tlie  mother  liquor,  thorium  tetrachloride  is 
obtained  ;  it  has  been  isolated  as  octohydrale,  ThClj,8H.,0,  and  as  ennea- 
hydrate,  ThCI^,9H.,0,  the  former  in  prismatic  needles  and  the  latter  in 
rhombic,  transparent  crystals.  Both  hydrates  are  hygroscopic,  and  over 
sulphuric  acid  they  lose  water  and  hydrogen  chloride.  Rosenheim 
and  Schilling  (Abstr.,  1900,  ii,  351)  have  obtained  the  stable  double 
.salt,  (C5H5N).„H<,ThClg ;  from  a  solution  of  thorium  hydroxide  in 
•alcoholic  hydrogen  chloride  by  the  addition  of  pyridine  hydrochloride, 
the  quinoline  derivative  is  obtained  in  fine  needles ;  it  appears  to  have 
the  formula  (C,jH7N)2,H2ThClg,  but  is  very  unstable. 

From  thorium  hydi'oxide  and  an  alcoholic  solution  of  hydrogen 
bromide,  the  following  salts  have  been  obtained  :  Th(OH)2Br2,4H20, 
easily  soluble  in  water;  Tli(OH)Br.^,10H.p  ;  ThBr^,10H.p  as  acicular 
crystals.  In  the  same  way,  with  hydrogen  iodide,  the  salts  formed  are  : 
thoritun  hydroxyiodide,  Th(0H)l3,  lOII^O,  as  colourless  prisms  which 
evolve  iodine  in  the  light,  and  thorium  tetraiodide,  Thl^.lOHgO,  as 
prismatic  crystals  which  decompose  rapidly. 

Thorium  fluoride  and  its  double  salts  with  the  alkali  fluorides  arc 
insoluble  in  water  and  in  hydi-ofluoric  acid,  and  it  is  impossible  to 
determine  whether  they  are  true  chemical  compounds  or  mixtures. 
K2ThFg,4H.,0  is  obtained  from  thorium  hydroxide  and  potassium 
fluoride  in  presence  of  hydrofluoric  acid.  The  flocculent  precipitate 
■obtained  by  treating  a  solution  of  thorium  chloride  with  potassium 
hydrogen  fluoride  has  possibly  the  composition  KTh2F,,,6H^O  ;  when 
the  precipitation  is  carried  out  with  neutral  potassium  fluoride, 
KThF5,H2^^  is  obtained.  By  fusing  together  thorium  fluoride  and 
potassium  fluoi-ide  and  extracting  with  water,  KThF^  is  obtained. 
When  a  thorium  salt  solution  is  precipitated  with  rubidium  fluoride, 
RbThFj_,31IoO  is  formed.     These  all  form  amorphous  powders. 

Potassium  thoi-ium  sulphate,  K/rh(80^)4,  separates  in  the  anhydrous 
form  when  solutions  of  the  two  salts  are  mixed.  From  mixtures  of 
sodium  and  thorium  sulphates,  two  double  salts  separate; 

Na.;rh{80,)3,121I^O 
as  an   asbestos-like  mass,    and    Na2'L'ii(SUj.j,4ir20    as    clear    needles. 
Ammonium    sulphate  and  thorium  sulpliato  in  molecular  proportion 
give  (NlI^)/rii(SOj^,2H20,  which  is  soluble  in  cold  water  and  deposits 
thorium   sulphate  on   boiling  the   solution.     With   a   large  excess  of 
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ammonium  sulphate,  large,  clear  crystals  of  (NH,)^Tli(S04)g,2H20  are 
obtained.  In  one  preparation,  the  salt  (NHJ./rh(S04)3,4H20  was 
produced,  but  the  conditions  for  its  formation  could  not  again  be 
found. 

If  sodium  carbonate  solution  is  added  to  a  tliorium  salt  solution 
until  the  precipitate  just  redissolves,  alcohol  precipitates  a  white, 
crystalline  powder  of  Na,5Th(C03)5,121l20.  The  same  double  salt  is 
produced  by  dissolving  thorium  hydroxide  in  a  warm  solution  of 
sodium  hydrogen  carbonate,  then  precipitating  with  alcohol.  The 
corresponding  potassium  salt,  KgTh(CO3)^,10H2O,  is  prepared  in  the 
same  way.  The  ammonium  salt  has  the  formula  (NH4)2Th(C03)3,6H20, 
and  the  thallium  salt  is  Tlj;Th(C03)5. 

Thorium  double  oxalates  have  already  been  described  by  Brauner 
(Trans.,  1898,  73,  951);  the  sodium  salt,  which  has  not  before  been 
isolated,  has  the  formula  Na4Th(C204)4,6H20. 

From  a  solution  of  potassium  hydrogen  tartrate  saturated  with 
thorium  hydroxide,  large,  white  prisms  of  the  salt  ThO(C4H^OgK)2,8H20 
separate.  The  corresponding  ammonium  salt  crystallises  with  3H2^> 
and  the  sodium  salt  with  8H2O.  The  thorium  in  these  compounds 
cannot  be  precipitated  by  alkali,  so  that  the  existence  of  a  complex 
thoriotartaric  molecule  may  be  assumed.  The  existence  of  this 
complex  is  I'endered  very  probable  by  the  results  obtained  in  a 
polarimetric  examination  of  solutions  of  the  salts.  By  the  addition 
of  a  thorium  salt  to  solutions  of  tartrates,  the  maximum  rotation  is 
observed  when  there  is  1  mol.  of  thorium  salt  present  per  mol.  of 
tartaric  acid.  Salts  of  thoriummonotartaric  acid  were  obtained  by 
mixing  molecular  proportions  of  a  thorium  salt  and  tartaric  acid  and 
digesting  the  precipitated  thorium  tartrate  with  about  8  mols.  of 
alkali  or  ammonia.     In  this  way,  potassium  thoriotartrate, 

K2(ThO)04H206,4H20, 
and  ammonium  thoriotartrate,  (NIl4)2(ThO)C4H20g,4H20,  were  ob- 
tained. The  constitution  of  these  compounds  is  probably  to  be 
explained  by  hydrogen  atoms  of  the  alcoholic  hydroxyl  groups  being 
replaced  by  ThO.  Thorium  tartrate,  Th3O2(C4H^O6)4,20H2O,  is  pro- 
duced as  a  white  precipitate  by  mixing  equivalent  quantities  of 
thoi'ium  nitrate  and  tartaric  acid. 

The  following  double  malates  have  been  isolated  : 
ThO(C,HAK)2,4H20; 
ThO(C4H40,Na)2,6H20;  and  ThO(04H4O,NH4)2,6H2O.     The  rotatory 
powers  of  solutions  of  those  were  determined. 

A  series  of  compounds  of  anhydrous  thorium  chloride  with  organic 
compounds  containing  oxygen  have  been  prepared  (compare  Matthews, 
Abstr.,  1899,  ii,  295,  296).  The  thorium  chloride  was  prepared  by 
Matignon  and  Delepino's  method  (Abstr.,  1901,  ii,  106)  by  passing  a 
current  of  chlorine  over  hot  thorium  oxide.  Thorium  chloride  and 
alcohol  give  prismatic,  hygroscopic  crystals  of  ThCl4,4EtOII.  It  does 
not  react  with  ether,  but  with  acetaldehyde  it  gives  ThCl4,2CH3*CHO. 
When  suspended  in  ether  and  boiled  with  cinnamaldehyde,  it  gives 
long,  yellow,  stable  needles  of  ThCl4,2CIlPh:CH-CHO.  Boiled  with 
benzaldehyde,  it  gives  an   additive   product,   and  at  the  same  time 
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iliorium    dibenzoyldichloride,    Th(C0Ph)oCl2,     in    a    crystalline    form. 
Witli  acetone,  the  compound  T\\i3\^,^'^lQ.pO  is  produced. 

Thorium  chloride  acts  on  the  esters  of  hydroxy-acids  with  evolution 
of  hydrochloric  acid.  With  methyl  salicylate,  it  gives  the  compound 
ThCl3'0'C,;H^-C0.,Me,  and  with  salicylaldehyde  it  reacts  similarly  to 
form  ThCl3'0'C\;H4'CHO.  A  similar  reaction  takes  place  with  the 
esters  of  the  hydi-oxy-acids  of  the  aliphatic  series.  Thorium  chloride 
also  reacts  with  1  :  3-diketones,  but  the  products  have  not  yet  been 
isolated  in  a  pure  state.  J.  McC. 

Double  Salts  of  Antimony  Trichloride.  Eduard  Jordis  {Ber., 
1903,  36,  2539 — 2544). — A  solution  containing  potassium  and  anti- 
mony chlorides  was  evaporated  and  the  cry.stals  and  mother  liquor 
were  analysed  from  time  to  time.  At  first,  much  potassium  chloride 
separated,  then  two  successive  crops  of  ci"ystals  had  the  composition 
SbCl2,2'3KCl,  and  subsequently  the  proportion  decreased  to 
SbCl^.O'TSKCl.  It  is  stated  that  the  solid  products  are  crystallo- 
graphically  uniform  and  not  mixtures.  T.  M.  L. 

Polonium  and  the  Inductive  Property  of  Radium.  Fritz 
GlESEL  {Ber.,  1903,  36,  2368— 2370).— The  author  confirms  Marck- 
wald's  statement  (Abstr.,  1902,  ii,  508)  that  bismuth,  immersed  in  a 
solution  of  Curie's  polonium,  acquires  the  property  of  emitting  a-rays, 
but,  contrary  to  Marckwald's  observation,  no  trace  of  precipitate  or 
coloration  could  be  observed  on  the  bismuth.  Bismuth,  platinum,  and 
palladium  may  be  rendered  highly  active  by  immersion  in  a  solution  of 
radium  salt.  The  metal  is  carefully  washed  with  hydrochloric  acid 
and  water  to  remove  traces  of  radium,  and  then  emits  a-rays  strongly. 
Bismuth  becomes  much  more  active  than  the  other  two  metals,  and  the 
author's  conclusion  (this  vol.,  ii,  299)  is  confirmed,  that  polonium  is 
bismuth  rendered  active  by  contact  with  radium  salts.  C.  H,  D. 

Precipitation  of  Crystalline  Gold  by  Formaldehyde.  N. 
AvKUKiEFF  {Zeit.  anorg.  Chem.,  1903,  35,  329 — 335). — The  ordinary 
reducing  agents  precipitate  gold  only  in  an  ill-defined,  crystalline  state, 
but  when  gold  chloride,  in  dilute  solution,  is  slowly  reduced  by  form- 
aldehyde, the  gold  separates  in  a  well-crystallised  form.  The  pre- 
cipitation is  best  carried  out  in  an  acid  solution,  and  is  so  complete  as 
to  leave  less  than  0'005  gram  of  gold  per  litre  in  .solution.  The  gold 
can  be  quantitatively  precipitated  by  this  method  from  solutions  con- 
taining iron,  copper,  antimony,  mercury,  zinc,  lead,  manganese,  tin, 
and  arsenic. 

I'latinum  is  also  piec;ipitatt;d  from  acid  solution  by  formaldehyde, 
but  it  separates  much  more  slowly  than  does  gold,  and  on  this  account 
a  perfect  separation  may  bo  elToctcd. 

Gold  is  also  reduced  from  solutions  of  the  bromide,  although  the 
precipitation  is  not  quite  so  complete. 

Tho  Kp.  gr.  of  thf)  gold  reduced  by  formaldehyde  is  dilTerent  from 
tlial  oljt.iineil  by  other  reducing  agents.  At  20',  it  has  sp.  gr. 
19-43095.  J.  MlO. 
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Preparation  and  Properties  of  Ruthenium  Silicide.  Henri 
MoissAN  and  Wilhelm  Manciiot  {Conipt.  rend.,  1903,  137,  229—232). 
— Jiutlienium  silicide,  E,uSi,  was  obtained  by  heating  a  mixture  of 
ruthenium  powder  and  crystallised  silicon  in  a  carbon  crucible  in  an 
electric  furnace  for  two  or  three  minutes  with  a  current  of  600  amperes 
at  120  volts.  The  product  is  crashed  and  treated  with  alkali,  then 
with  a  mixture  of  hydrofluoric  and  nitric  acids.  The  silicide  is  then 
left  in  the  form  of  small,  white  crystals  mixed  with  carborundum,  from 
which  it  can  be  separated  on  account  of  its  density  by  methylene 
iodide.  If  some  copper  be  added  to  the  mixture,  the  silicide  is  ulti- 
mately obtained  in  a  well-crystallised  form.  The  silicide  is  white,  and 
has  a  metallic  lustre  ;  at  4°,  it  has  a  sp.  gr.  5*40  and  is  very  hard.  It 
volatilises  in  an  electric  arc  and  is  very  stable.  Fluorine  easily  attacks 
it,  but  it  is  only  slowly  attacked  by  chlorine.  Uromine  and  iodine  act 
on  it  slowly  at  600°.  When  strongly  heated,  it  burns  in  oxygen,  and 
it  is  oxidised  slowly  by  fused  potassium  chlorate  or  potassium  dichi-om- 
ate.  Sulphur  vapour  decomposes  it  at  a  red  heat,  and  at  the  same 
temperature  it  is  slowly  attacked  by  fused  sodium  or  magnesium.  It 
is  not  attacked  by  boiling  acids.  Fused  potassium  hydroxide,  carbon- 
ate, or  nitrate  only  slowly  decompose  it ;  but  when  heated  with  a 
mixture  of  potassium  hydrogen  sulphate  and  potassium  nitrate  it  is 
decomposed  and  a  perruthenate  is  formed.  Potassium  hypochlorite, 
which  acts  easily  on  ruthenium,  has  no  action  on  it. 

For  its  analysis,  it  was  decomposed  by  heating  in  a  currdnt  of  carbon 
dioxide  and  chlorine.  *  J.  McC. 


Physiological    Chemistry. 


The  supposed  Lactic  Diastase  which  Decomposes  Salol.  A. 
MiELE  and  V.  Willem  [Compt.  rend.,  1903,  137,  135 — 137). — A  very 
dilute  solution  of  sodium  hydroxide  causes  the  decomposition  of  sa.lol, 
and  salicylic  acid  can  be  detected  when  any  alkaline  solution  is  in 
contact  with  salol.  The  decomposition  of  salol  by  milk,  observed  by 
Nobucourt  and  Mercklin  (Abstr.,  1901,  ii,  324),  can  be  attributed 
wholly  to  the  alkalinity  of  the  milk  or  other  fluids,  and  the  authors  con- 
sider that  no  proof  has  been  given  of  the  presence  of  a  ferment  wiiich 
causes  the  decomposition.  J.  McC. 

Employment  of  the  Calorimetric  Bomb  to  Demonstrate  the 
Presence  of  Arsenic  in  the  Oi'ganism.  Gauuiel  ljEUTUAND(('om;)«. 
rend.,  1903,  137,  266 — 268). — As  the  ordinary  reagents  contain  traces 
of  arsenic,  this  element  is  introduced  during  the  destruction  of  organic 
matter  under  examination  for  arsenic.  In  order  to  avoid  this,  a 
method  is  adopted  in  which  the  use  of  many  reagents  is  dispensed  with. 
The  author  regards  arsenic  as   a  normal  constituent  of  cei'tain  plant 
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and  animal  origans.  Tlie  material  is  burned  in  a  calorimetric  bomb, 
and  the  liijuid  in  the  bomb  is  then  transferred  to  a  basin  and  evapor- 
ated to  dryness.  Tlie  rpsiduo  is  moistened  with  dilute  sulphuric  acid 
and  introduced  into  a  Marsh  apparatus.  By  tliis  pi'ocess,  no  arsenic 
could  be  detected  in  camphor  or  sugar,  but  it  was  found  in  tortoise- 
shell,  sponge,  white  and  yolk  of  egg,  ikc.  J.  McC. 

Production  of  Hydrogen  Sulphide  from  the  Extract  of 
Organs  and  from  Proteid  Matter  in  General.  J.  E. 
AuKLous  and  J[,  Hiijaut  {Compt.  rend.,  1903,  137,  95 — 96). — When 
sulpluu"  is  added  to  the  extract  of  yeast,  of  animal  organs,  and  of 
animal  or  vegetable  tissues,  hydrogen  sulphide  is  formed.  Key- 
Pailhade  supposed  that  tliis  was  duo  to  the  presence  of  a  soluble 
hydrogenisiug  ferment.  The  following  observations  prove  that  the 
action  is  not  a  dia^tasic  one.  When  sulphur  is  added  to  an  extract  of 
horses'  or  calves'  liver  in  presence  of  sodium  fluoride  and  the  solution 
made  acid  with  tartaric  aci  1,  hydrogen  sulphide  is  evolved  at  40° 
Preliminary  heating  of  the  extract  even  to  130°  does  not  prevent  tlie 
subsequent  formation  of  hydrogen  sulphide.  If  the  extract  is  acidi- 
fied and  then  boiled,  the  albumin  is  precipitated.  The  filtrate  gives  a 
small  quantity  of  hydrogen  sulphide  when  treated  with  sulphur,  but 
the  precipitate  gives  a  much  larger  quantity. 

Similar  observations  have  been  made  with  pure  ovalbumin. 

At  40°,  no  hydrogen  sulphide  is  formed  when  sulphur  is  mixed  with 
gelatins,  peptones,  or  casein  ;  but  when  the  mixture  is  boiled,  some 
hydrogen  sulphide  is  evolved.  J.  McC. 

Influence  of  Temperature  on  the  Production  of  Hydrogen 
Sulphide  by  Proteid  Matter,  Extract  of  Animal  Organs,  and 
Extract  of  Yeast,  in  Presence  of  Sulphur.  J.  E.  Abelous  and 
H.  UiBAUT  (Compt.  rend.,  1903,  137,  268 — 270.  Compare  preceding 
abstract). — The  influence  of  temperature  on  the  evolution  of  hydrogen 
sulphide  when  proteid  matter  is  in  contact  with  sulphur  in  a  slightly 
acid  medium  has  been  determined.  The  experiments  were  carried  out 
by  heating  a  mixture  of  the  proteid  matter  and  sulphur  at  40°,  at 
60 — 65°,  at  80°,  and  at  95° ;  the  hydrogen  sulphide  was  carried  by 
a  current  of  an  iijert  gas  through  a  known  volume  of  A'/lOO  iodine 
solution,  which  was  titrated  after  a  definite  time  with  sodium  thio- 
sulphate  solution.  The  experiments  were  made  with  dried  albumin, 
extract  of  horse  liver,  and  extract  of  yeast.  The  (juantity  of 
hydrogen  sulphide  formed  increases  with  rising  temperature,  and  this 
is  contrary  to  the  assum[itio*i  of  hydrogenation  of  tho  sulphur  by  a 
soluble  ferment.  J.  McC. 

Toxicity  of  Sodium  Nitroprusside.  Henui  FoNZKs-DiAcoNaud 
Cauquet  {JjhU.  Soc.  dam.,  1903,  [iii],  29,  638 — 639). — Sodium  nitro- 
prusside is  toxic  to  rabbits  in  doses  of  025  gram  per  kilo,  of  body 
weiglit,  whence  it  is  probable  that  in  doses  of  17 — 18  grams  it 
would  be  fatal  to  man.  Tliis  toxicity  may  be  due  to  tho  produc- 
tion of  hydrocyanic  acid,  althougii  it  is  probable  that  the  salt 
itself  o.Kcrts    some  action,   since    tetanus    is  [)roduccd.       Ifydrocyanic 
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acid  is  not  formed  by  the  action  of  lactic,  benzoic,  or  dilute  hydro- 
chloric or  sulphuric  acids  on  the  salt,  or  by  the  action  on  it  of  saliva, 
pepsin,  acid-albumin,  or  gasterin.  On  the  other  hand,  hydrocyanic 
acid  is  produced  when  either  lactic  ferment  or  yeast  is  grown  in  solu- 
tions containing  the  salt.  T.  A.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


An  Oxidising  Bacterium  and  its  Action  on  Alcohol  and 
Glycerol.  Robert  Sazerac  (Compt.  rend.,  1903,  137,  90 — 92). — 
When  a  culture  medium  containing  glycerol  is  inoculated  with  certain 
wine-vinegars,  cultures  are  obtained  which  have  a  strong  reducing 
action  on  Fehling's  solution.  The  bacteria  on  the  culture  plate  are 
usually  associated  in  pairs.  The  bacterium  is  easily  stained  by  basic 
aniline  colours.  Its  optimum  temperature  of  growth  is  28 — 30°  It 
does  not  grow  on  meat-broth,  potato,  or  Pasteur's  medium.  It  is  quite 
different  from  Mycoderma  aceti  and  the  bacterium  of  sorbose.  Its 
action  on  alcohol  is  less  energetic  than  that  of  these  two  organisms  ; 
it  only  converts  about  50  per  cent,  of  the  alcohol  into  acetic  acid.  Its 
action  on  polyhydric  alcohols  resembles  that  of  the  bacterium  of 
sorbose.  When  grown  on  a  medium  containing  glycerol,  it  oxidises 
this  to  dihydroxy acetone  which  is  the  reducing  compound  formed.  It 
also  oxydises  erythritol  and  sorbitol  to  strongly  reducing  compounds, 
but  with  mannitol  it  does  not  give  a  reducing  compound.      J.  McC 

Nutrition  of  Etiolated  Plants.  Gustave  Andre  {Compt.  rend., 
1903,  137,  199 — 202). — Three  series  of  analyses  of  Spanish  haricots, 
sown  on  June  12th,  wei'e  made.  In  the  first  series,  the  plants  were 
kept  in  darkness  and  taken  up  on  July  1st ;  in  the  second,  the  plants 
were  kept  without  light  until  July  1st,  the  cotyledons  then  removed, 
and  the  plants  taken  up  on  July  17th.  In  the  third  series,  the  plants 
remained  in  darkness  until  July  17th. 

The  results  showing  the  relation  in  the  composition  of  the  plants  to 
the  seeds,  and,  in  series  1  and  3,  the  relative  amounts  of  constituents  in 
cotyledons  and  plants,  include  determinations  of  dry  matter,  ash, 
nitrogen,  asparagino,  and  soluble  carbohydrates.  N.  II.  J.  M. 

The  Carbohydrates  of  Barley  and  their  Transformations 
during  the  Course  of  Germination.  L6on  Lindet  {Com2)t.  rend., 
1903,  137,  73 — 75). — The  barley  was  extracted  at  the  ordinary 
temperature  with  a  solution  of  mercuric  sulphate.  The  nitrogenous 
matter  and  the  diastases  were  precipitated  ;  the  filtrate  was  saturated 
with  barium  hydroxide,  and  after  filtration,  sulphuric  acid  was  added. 
The  liquid  could  then  be  concentrated  and  fractionally  precipitated 
with  alcohol  without   any  fear   of  the  carbohydrates  undergoing  any 
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change.  The  precipitate  obtained  by  the  addition  of  barium  hydroxide 
may  contain  lajvosin,  and  it  was  found  that  the  quantity  of  tliis  con- 
tained in  barU;y  diminishes  as  germination  proceeds. 

Alcohol  at  first  precipitates  a  la^vorotatory  gum,  and  after  tlio 
removal  of  this  a  dextrorotatory  gum  separates,  but  no  dextrin  was 
found.  The  hevorotatory  gum  is  probably  ^-amylan  ;  it  has  reducing 
powers,  and  on  hydx-ol>sis  gives  a  mixture  of  dextrose  and  O5  sugars. 
The  dextrorotatory  gum  seems  to  be  a-galactan ;  it  has  reducing 
properties,  and  on  hydrolysis  gives  a  mixture  of  galactose  and  laivu- 
lose.  These  two  gums  are  neither  saccliarilied  by  diastase  nor  fermented 
by  yeast ;  they  are  always  present  in  barley :  the  quantity  of 
galactan  increases  during  germination,  but  that  of  amylan  remains 
practically  constant. 

Just  as  the  barley  begins  to  germinate,  it  contains  no  maltose,  and 
the  absence  of  dextrin  and  maltose  proves  that  no  internal  sacchari- 
fication  takes  place  during  germination.  The  original  barley  contains 
from  Oo  to  1  per  cent,  of  sucrose,  which  increases  during  germination 
to  1-5  to  3  per  cent.  T'he  i-educing  sugar,  which  is  probably  dextrose, 
is  present  only  in  small  quantity.  As  germination  proceeds,  the 
action  of  the  sucrase  becomes  evident,  and  the  quantity  of  dextrose 
and  IiL'vulose  increases  almost  proportionally  with  the  sucrose. 

The  starch  present  diminishes  by  about  20  per  cent,  as  germination 
proceeds.  J.  McC. 


Reserve  Organic  Matter  of  Chlorophyllous  Plants.  Swigel 
PosTERNAK  {Compt.  rend.,  1903,  137,  202 — 204.  Compare  Rev.  gen. 
Bot.,  1900,  12,  5).— The  greater  portion  (70  to  90  per  cent.)  of  the 
phosphorus  present  in  various  seeds,  tubers,  and  rhizomes  was  found 
to  be  present  in  the  form  of  a  phospho-organic  acid,  CH5O5P,  which 
differs  from  phosphoric  acid  by  the  elements  of  formaldehyde. 

The  amounts  of  lecithin  found  in  seeds  by  Tupler,  Schulze,  and 
others  are  relatively  small,  representing  only  1  to  7  per  cent,  of  the 
total  phosphorus.  N.  H.  J.  M. 


Influence  of  Exterior  Media  in  the  Formation  and  Evolution 
of  Odoriferous  Compounds  in  Plants.  Eugione  Ciiakahot  and 
Alexandue  JIebekt  (Compt.  rend.,  1903,  136,  1678 — 1G8U.  Compare 
this  vol.,  ii,  505). — The  best  results  as  regards  the  production  of  ter- 
peno  compounds  were  obtained  under  the  influence  of  ammonium 
chloride.  Potassium  and  sodium  chlorides  had  no  appreciable  effect, 
whilst  sulphates  (especially  those  of  manganese,  potassium,  and 
ammonium),  sodium  nitrate,  and  disodium  phosphate  seemed  to  act 
favourably. 

Increa.sed  transpiration  favours  etherification.  N.  II.  J.  M. 


Some  Constituents  of  Cocoa  and  Kola.     J.  Dkkkek  (Rec.  Iruv. 
chim.,  1903,  22,  113 — 152). — Compare  this  vol.,  ii,  019. 
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Chemical  Constituents  of  Globularia  Alypum.  Rudolf 
TiEMANN  (Arch,  rharm.,  1903,  241,  289— 306).— The  results  of  the 
investigation  differ  fiom  tho.se  of  Schlagdenhauffen  (Abstr.,  1883, 
1025)  ;  in  particular,  no  cinnamic  acid  could  be  detected.  The  leaves 
employed  were  obtained  from  France.  They  were  6rst  extracted  with 
ether,  and  the  extract,  after  evaporation  of  the  ether,  was  mixed  with 
calcined  magnesia  until  a  friable  powder  was  obtained ;  this  was 
digested  with  cold  water,  and  sulphuric  acid  was  added  to  the  filtered 
liquid,  when  a  substance  was  salted  out  in  amount  equal  to  10  per 
cent,  of  the  extract.  From  a  solution  of  this  in  absolute  alcohol,  about 
3'5  per  cent,  of  a  crystalline  substance  was  obtained ;  this  portion, 
glohularic  acid,  Cg^Hg^Oy,  melts  at  228 — 230°,  is  a  dibasic  acid  and 
reacts  with  permanganate  or  bromine  like  an  unsaturated  compound. 
The  alcoholic  filtrate  from  this  acid,  when  mixed  with  water,  gave  a 
precipitate  of  jncroglohularin,  G^^^^O^  ;  this  is  amorphous,  melts  and 
decomposes  at  60 — 100°,  has  an  extremely  bitter  taste,  and  is  but 
slightly  acted  on  by  the  usual  reagents. 

The  leaves  were  then  extracted  with  alcohol  and  the  extracted 
matter  digested  with  warm  water  ;  on  cooling,  yellow  crystals  separated 
in  amount  equal  to  7  per  cent,  of  the  alcoholic  extract,  or  2  5  of  the 
dried  leaves.  This  substance,  globulariacitrin,  CgyHg^jOj,;,  melts  at 
182 — 190°  ;  when  it  is  boiled  with  1  per  cent,  sulphuric  acid,  quercetin, 
CjrHjf,0-,2H20,  is  deposited,  and  the  liquid  is  found  to  contain  dextrose 
and  rhamnose ;  these  were  identified  by  warming  the  liquid  with 
phenylhydrazine  acetate  and  crystallising  the  mixture  of  ozazones 
fractionally  from  acetone.  A  determination  of  the  amount  of  quer- 
cetin formed  showed  that  the  hydrolysis  takes  place  in  accordance 
with  the  equation  G^J1^^0-^(^  +  2li^0  =  (^y^-^^(d^  +  (J^\^f>Q-\-<^f^^f>y 
The  filtrate  from  the  glucoside-dye  contains  a  considerable  amount  of 
choline.  C.  F.  B. 

Constants  and  Composition  of  Myrtle  Wax.  Warren  Rufus 
Smith  and  Frank  B.  Wade  {J.  Amer.  Chem.  Soc,  1903,  25,  629—632). 
— The  authors,  in  their  investigation  of  myrtle  wax,  obtained  the 
following  results. 

Sp.  gy.,  0-9806  at  22715-5°;  0878  at  99°/15-5°;  melting  point, 
48°;  solidifying  point,  45°;  saponification  number,  217;  iodine 
number  (Hlibl),  3-9  ;  Reichert-Meissl  number,  05 ;  acid  number, 
30  7  ;  no  1-4363  at  80° 

From  these  figures,  it  is  evident  that  myrtle  wax  is  mainly  palmitin 
with  some  lower  glyceride  and  a  small  amount  of  free  acid.  By 
recrystallisation  from  light  petroleum,  pure  palmitin  was  finally  ob- 
tained.    No  stearin  could  be  detected.  L.  de  K, 

Chrysanthemums.  Alexandre  HiiCERT  and  Georges  Truffaut 
{Bull.  Soc.  chim.,  1903,  [iii],  29,  619— 623).— The  results  of  manurial 
experiments  with  chrysanthemums  showed  that  phosphoric  acid  is  of 
especial  importance.  The  application  of  manures  is  only  without  effect 
when  the  soil  contains  at  least  0-25  per  cent,  of  total  nitrogen,  015 
per  cent,  of  phosphoric  acid,  and  0-125  per  cent,  of  potash.  Comparing 
the  produce  obtained  from  unmanured  soil  with  that  of  soil  which  had 
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complete  manure,  it  was  found  that  whilst  the  total  yield  was  consider- 
ably increased,  the  percentage  amounts  of  nitrogen  and  of  the  ash 
constituents  were  not  materially  altered.  N.  H.  J.  M. 

Chemical  Constituents  of  Para  Cress  (Spilanthes  Oleracea). 
Emil  CiERitEH  {Arch.  Fharm.,  1903,  241,  270— 1^89).— The  plant  is 
indigenous  to  IJrazil.  By  percolation  with  otlier,  3  2  per  cent,  of 
extract  was  obtained  from  the  dry  plant.  Prolonged  distillation  of 
this  with  steam  yielded  an  essential  oil,  in  amount  varying  from  O'l 
to  02  per  cent,  of  the  dry  plant ;  by  starting  with  the  fresh  plant,  a 
rather  better  yield  can  bo  obtained.  The  oil  was  purified  by  treatment 
with  hot  potassium  permanganate  solution  and  fractionation  under 
dimini.^hed  pressure ;  the  main  product  was  spilantliene,  Cj^IT^jq,  which 
boils  at  135—138°  under  25  mm.,  at  220—225°  under  atmospheric 
pressure,  and  unites  with  bromine  in  chloroform  solution  forming  an 
oily  dihromide.  An  acid  melting  at  180°  was  also  obtained  in  small 
quantity  as  a  product  of  the  oxidation  with  permanganate. 

The  residue  of  the  extract,  not  volatile  with  steam,  was  freed  from 
chlorophyll  by  digestion  with  animal  charcoal  in  ethereal-alcoholic 
solution  and  digested  with  GO  per  cent,  alcohol,  which  left  most  of  the 
phytosterol  undissolved.  The  alcoholic  extract  was  evaporated,  the 
residue  digested  with  10  per  cent,  alcoholic  potash,  the  solution  diluted 
with  much  water,  boiled  to  expel  the  alcohol,  and  extracted  with  ether. 
The  residue,  after  distillation  of  the  ether,  should  give  no  crystals  of 
phytosterol  when  absolute  alcohol  is  poured  over  it  and  it  is  allowed  to 
remain  in  a  desiccator.  The  reddish-yellow  oil,  spilanthol,  so  obtained 
is  the  substance  to  which  the  characteristic  taste  of  the  cress  is  due; 
it  has  approximately  the  empirical  composition  C^^Hg^OyN.^,  gives  no 
coloration  with  ferric  chloride,  does  not  react  like  a  base,  contains  no 
methoxyl,  and  is  optically  inactive.  When  it  is  treated  with  alcoholic 
potash,  or,  better,  heated  for  24  hoursat  1 50°  with  dilute  alcohol  saturated 
with  hydrogen  chloride,  the  product  is  a  monacid  base,  C^lTj|N,  which  is 
not  identical  with  any  of  the  known  isomerides  having  this  formula 
(neither  is  it  piperidine  ;  IJuchheim,  this  Journ.,  1877,  ii,  196)  ;  its 
hydrochloride,  plalinichloride,  iixn\  aurichloride  melt  at  1G3°,  232 — 235  , 
and  154 — 156°  respectively.     The  other  product  is  an  acid,  perhaps 

'Uw  phytofiterol  melted  at  132 — 13.']°.  On  one  occasion,  a  s?/.M« wee 
was  obtained  which  melted  at  175  —  178°,  but  yet  had  the  properties  of  a 
cholesterol;  its  empirical  composition  was  C.2,;lf440,  and  it  was  optically 
active,  having  [uj„  +  1-6  in  1*5  percent,  chloroform  solution. 

'VXxa  flit  of  the  plant  consists  chielly  of  esters  of  corotic  acid. 

15y  extracting  the  plant  with  alcohol,  after  the  extraction  with 
ether,  choline  was  obtained. 

A  considerable  amount  of  potassium  nitrate  is  also  present. 

c.  F.  \^. 

Relation  of  Carbon  Dioxide  to  Proteolysis  in  the  Ripening 
of  Cheddar  Cheese.  Lucius  L.  van  Slykk  and  Kuwin  !>.  Hakt 
{Amur.  Chan.  ./.,  1903,  30,  1  —  24.  Compare  Ai»str.,  1903,  i,  215; 
ii,  388,  399). — In  order  to  ascertain  the  extent  to  which  carljon  dioxide 


610  ABSTRACTS   OF  CHEMICAL   PAPERS. 

is  formed  in  Amei'ican  cheddar  cheese  during  the  process  of  ripening 
and  to  study  the  nature  of  the  changes  that  give  rise  to  the  production 
of  the  gas,  two  cheeses  were  prepared,  one  of  which  was  quite  normal, 
whilst  the  other  was  made  from  milk  containing  chloroform  and  was 
kept  under  aseptic  conditions.  The  experiments  were  carried  on  for 
32  weeks,  and  the  proteolytic  products  were  then  investigated. 

In  the  normal  cheese,  carbon  dioxide  was  evolved  continuously,  but 
after  about  20  weeks  the  quantity  gradually  decreased  ;  the  total 
amount  produced  was  equal  to  0*5  per  cent,  of  the  fresh  cheese.  In 
the  case  of  the  chloroformed  cheese,  carbon  dioxide  ceased  to  be  evolved 
after  three  weeks,  and  the  total  quantity  produced  only  amounted  to 
about  0*007  per  cent,  of  the  weight  of  the  cheese. 

The  final  products  of  proteolysis  in  the  normal  cheese  were  tyrosine, 
hydroxyphenylethylamine,  histidine,  lysine,  guanidine,  ammonia,  and 
traces  of  arginine  and  putrescine.  In  the  chloroformed  cheese,  the 
same  compounds  were  found  with  the  exception  of  hydroxyphenyl- 
ethylamine, guanidine,  putrescine,  and  ammonia  ;  arginine,  however, 
was  present  in  considerable  quantity. 

A  consideration  of  the  possible  sources  of  the  carbon  dioxide  in- 
dicated that  in  the  case  of  the  chloroformed  cheese  the  carbon  dioxide 
came  from  that  originally  present  in  the  milk  and  that  formed  in  the 
milk  by  the  decomposition  of  lactose  before  treatment  with  chloroform. 
In  the  case  of  the  normal  cheese,  the  earlier  portions  of  the  carbon 
dioxide  were  produced  by  the  fermentation  of  lactone  by  lactic  acid 
organisms,  whilst  a  small  amount  was  probably  due  to  the  carbon 
dioxide  originally  present  in  the  milk  and  to  the  respiration  of  living 
organisms  in  the  cheese ;  the  carbon  dioxide  evolved  after  the  first  few 
weeks  was  apparently  produced  by  decomposition  of  some  of  the 
amino-compounds. 

The  only  active  proteolytic  agents  in  the  chloroformed  cheese  were 
lactic  acid  fei'ment,  galactase,  and  rennet-pepsin.  In  the  experiment 
described,  these  agents  were  unable  to  form  either  ammonia  or  secondary 
amino-compounds  with  evolution  of  carbon  dioxide  ;  this  lack  of  action 
cannot  be  accounted  for  by  the  px-esence  of  chloroform.  It  appears, 
therefore,  that  the  enzymes,  galactase  and  rennet-pepsin,  are  able  to 
furnish  such  products  as  arginine,  lysine,  and  tyrosine  under  the  con- 
ditions existing  in  cheese,  but  are  not  able  to  convert  these  compounds 
into  simpler  ones  with  formation  of  carbon  dioxide  ;  hence  it  is  probable 
that  the  latter  decomposition  is  due  to  biological  agency.  E.  G. 


Analytical   Chemistry. 


Estimation  of  Aqueous  Solutions  with  the  Zeiss  Immersion 
Refractometer.  II.  INIattiies  and  1>.  Wac:ni:u  {Arch,  r/iarm.,  1903, 
241,  241 — 258). — The  apparatus  is  now  supplied  with  the  prism  pro- 
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jecting  from  the  end,  so  that  it  can  be  used  with  almost  any  liquid. 
As  a  rule,  the  liquids  are  placed  in  .small  beakers  standing  in  warm 
water,  the  instrument  being  used  in  a  vertical  position  ;  ten  ot    these 
beakers  can  be  placed  in  the  bath  supplied,  which  is  provided   with  a 
window  in  the  bottom  and  a  mirror  underneath.      If  the  liquid  is  very 
volatile,  some  of  it  is  placed  in  a  cap  which  slides  over  the  prism  ;  tho 
end  of  the  instrument  is  then  immersed  obliquely  in  water  in  another 
batb,  which  is  supplied  with  a  window  in  one  side  and  a  mirror  in  front  of 
this.     A  second  prism  with  matt  refracting  surface  is  also  supplied,  to 
be  fixed  against  the  first  with  a  little  of  the  liquid  between  them,  as 
in  the  old  Zeiss  refractometer ;  the  instrument  can  then  be  used  when 
only    a    few    drops   of    liquid    can    be    spared.       The    range    is    from 
1  "32539  to  1  "36640    for  ?iu,  and  the  maximum  error  in   reading   the 
graduations  is  0"00004.     Calibration  tables  have  been   prepared   very 
carefully,  aqueous  solutions  of  the  chlorides,  bromides,  and  iodides  of 
sodium  and  potassium,  of   sodium  and  potassium  chlorides  mixed,  of 
hydrochloric,   sulphuric,    phosphoric,   nitric,  and  acetic    acids,  and  of 
formaldehyde,    sucrose,    dextrose,    alcohol,    and     beer    extract    being 
employed  ;  these  tables  are  supplied  with  the  instrument.     With  their 
aid,  the  strength  of  new  solutions  was  estimated  and  compared  with 
what  other  trustworthy  methods   showed  it  to  be ;  usually  the  differ- 
ence was  only  about  0"1  per  cent,  of  the  whole,  rarely  more  than  0"5 
per   cent.     The    instrument  may  be    used    to  check    the    strength  of 
standard  solutions.     The  temperature  of  17 "5°  was  used  in  the  calibra- 
tion, and  must  be  employed  in  estimations  when  the  calibration  tables 
are   used  ;    careful  regulation  of  the  temperature  is  necessary,  as  the 
variation  of  71q  with  temperature  is  considerable  and  follows  no  simple 
law.  0.  F.  B. 

Determination  of  the  Neutralisation  Point  by  Conductivity 
Measurement.  Friedricii  W.  Kustek  and  Max  Gruters  {Zeit. 
anorg.  Chem.,  1903,  35,  454 — 459). — In  using  indicators  in  acidimetry, 
the  colour  or  change  of  colour  is  only  produced  when  the  solution  is 
either  acid  or  alkaline.  The  exact  point  of  neutrali.sation  can  be  deter- 
mined by  conductivity  measurements,  because  at  this  point  a  minimum 
conductivity  is  reached.  The  point  found  experimentally  by  con- 
ductivity lies  between  the  points  of  neutralisation  as  indicated  by 
methyl-orange  and  phenolphthalein.  Incidentally,  it  is  pointed  out 
that  .solutions  which  have  been  standardised  with  phenolphthalein 
should  not  be  used  with  methyl-orange,  and  the  deviations  in  tho 
results  are  dependent  on  tho  concentration  and  the  presence  of  salts. 
Wlion  phenol[ihthulein  is  used  as  indicator,  only  barium  hydroxide 
should  l)e  employed  for  titration.  J.   McC 

Estimation  of  Sulphur  in  Urine  by  means  of  Sodium 
Peroxide.  G.  Modrakowhki  {Zeit.  physiol.  Chem.,  1903,  38, 
502 — 565). — A  modification  of  the  IIoehnel-Asboth  process.  Tho  author 
has  found  that  the  use  of  sodium  hydroxide  or  carbonate  and  of 
bromine  may  be  dispensed  with.  The  details  are  as  follows  :  50  c.c. 
of  urine  are  slowly  introduced  into  a  nickel  dish  containing  1  to  2 
grams  of  sodium  [)eroxido.      After  evaporating  on  the  water-bath  to  a 
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syrupy  consistence,  another  2  to  3  grams  of  the  peroxide  are  added 
little  by  little  with  constant  stirring.  The  mass  is  now  very  gradually 
heated  with  a  spirit  lamp  until  in  a  state  of  fusion  ;  if  necessary, 
another  1  to  3  grams  of  peroxide  are  added.  The  fused  mass  is  then 
tiissolved  in  water,  the  filtrate  is  acidified  with  hydrochloric  acid,  and 
the  sulphate  precipitated  as  usual  with  barium  chloride,        L.  de  K. 

Use  of  Magnesia  Usta  in  the  Estimation  of  Amidonitrogen. 
FiUTZ  M  iJLLER  {Zeit.  physiol. Chem'.,l 903, 38,  286  —  288). — Even  freshly- 
ignited  magnesia  contains  small  amounts  of  carbonate  (compare 
Marchand  and  Scherer,  X  ;;r.  Chem..,  1850,  50,  385).  When  the  mag- 
nesia is  boiled  with  water,  carbon  dioxide  is  evolved,  and  is  absorbed 
by  the  acid  u-eil  for  collecting  the  ammonia,  and  errors  are  thus  intro- 
duced into  tlie  ammonia  estimations.  J.  J.  S. 

New  Method  of  Estimating  Small  Traces  of  Arsenic, 
Akmand  Gautieh  {Comj^t.  rend.,  1LI03,  137,  158 — 163). — The  method 
previously  used  by  the  author  for  estimating  small  quantities  of 
arsenic  requires  much  care,  and  is  not  available  when  certain  other 
substances  are  present.  The  new  method  depends  on  the  fact  that 
when  ferric  hydroxide  is  precipitated  from  a  solution  containing 
arsenic,  the  arsenic  is  carried  down  along  with  the  hydi-oxide.  The 
iron  solution  to  be  used  is  prepared  by  dissolving  ferrous  sulphate  in 
dilute  sulphuric  acid  and  oxidising  with  nitric  acid  ;  the  ferric 
hydroxide  is  precipitated  with  ammonia,  then  filtered,  and  washed.  The 
precipitate  is  dissolved  in  dilute  sulphuric  acid  and  the  solution  heated 
under  reduced  pressure  with  granulated  zinc,  by  which  process  the 
arsenic  is  completely  removed.  The  ferrous  salt  is  oxidised  by  nitric 
acid  and  ftrric  hydroxide  precipitated  with  ammonia:  the  washed 
precipitate  is  dissolved  in  dilute  sulphuric  acid,  so  that  the  solution 
contains  30  grams  of  ferric  oxide  per  litre.  One  hundred  c.c.  of  this 
solution  contain  only  ^-thousandth  of  a  milligram  of  arsenic. 

To  the  solution  to  be  examined  for  arsenic,  about  5  c.c,  of  this  ferric 
sulphate  solution  are  added,  and  the  ferric  hydroxide  [)recipitatod  with 
ammonia.  The  precipitate  is  examined  by  the  Marsh  method.  Details 
of  the  process  to  be  adopted  in  the  estimation  of  arsenic  in  animal  or 
vegetable  matter  will  be  given  later,  J,  McC. 

Delicacy  of  Tests  for  Arsenic  in  Organic  Matter.  Aiim.\nd 
Gautier  (i)W/.  Hoc.  chiin.,  1903,  [iii],  29,  639 — 6-13). — The  author 
asserts,  in  reply  to  various  criticisms  (compare  Tarugi,  this  vol.,  ii, 
240),  that  the  method  of  destroying  organic  matter  recommended  by 
him  (Abstr.,  1876,  i,  110)  enables  the  wliole  of  the  arsenic  to  be 
obtained,  and  in  support  of  this  contention  a  series  of  experimental 
results  is  recorded.  T.  A,  H, 

Simplification  of  the  Analysis  of  Silicates  by  the  Use  of  Formic 
Acid.  A,  Leclkke  {Compt.  rend.,  1903,  137,  50 — 51). — The  silicate 
is  fused  in  the  ordinary  way  with  alkali,  then  the  product  is  boiled 
with  water,  and  formic  acid  is  added  in  such  quantity  that  the  liquid 
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contains  finally  about  5  per  cent,  of  free  acid.  The  liquid  i.s  kept  at 
100"^  for  'J  days,  when  the  silica  and  titanic  acid  are  precipitated  in  a 
form  in  wliich  they  can  be  easily  lilterod.  The  aluminium  and  iron 
are  then  precipitated  by  the  addition  of  excess  of  anniionia.  The 
formate  present  does  not  in  any  way  [ire vent  the  precipitation  of  the 
iron  or  aluminium.  J,  McC. 

Employment  of  a  Rotating  Cathode  in  the  Electrolytic 
Estimation  of  Metals.  I^'kank  A.  Goo(;ii  and  H.  E.  Mkdway  {Zeit. 
aiiorg.  Chem.,  l'J()3,  35,  414 — 419). — In  order  to  avoid  the  irregularities 
due  to  the  evolution  of  hydrogen  in  the  electrolyticdeposition  of  metals, 
the  u.se  of  a  rotating  cathode  his  been  tried  and  found  to  be  satis- 
factory. As  cathode,  a  platinum  crucible  is  used,  and  it  is  fixed  to 
the  vertical  spindle  of  a  motor.  The  solution  to  be  electrolysed  is  con- 
tained in  a  glass  vessel  resting  on  a  rising  table.  A  strip  of  platinum 
is  used  as  anode.  At  first,  the  cathode  is  immersed  in  the  solution  to 
only  about  two-thirds  of  its  depth,  and  it  is  rotated  (600 — 800  revolu- 
tions per  minute)  until  most  of  the  metal  is  deposited.  Water  is  then 
added,  so  that  the  whole  crucible  becomes  immersed,  and  the  electro- 
lysis is  carried  to  completion.  The  deposit  is  washed  and  dried  in  the 
ordinary  way. 

liesults  ai'e  given  showing  that  the  method  is  satisfactory  for  the 
deposition  of  copper  (from  copper  sulphate  solution  containing  free 
sulphuric  acid  or  even  nitric  acid),  silver  (from  potassium  cyanide 
solution),  and  nickel  (from  an  aranioniacal  solution).  As  a  compara- 
tively high  current  strength  may  be  used,  the  electrolysis  can  be 
carried  out  much  more  quickly  than  by  the  ordinary  process. 

J.  McC. 

Electrolytic  Estimation  of  Small  Quantities  of  Silver  in 
Presence  of  Lead.  Geougks  Autii  and  Nicolas  {Bull.  Soc.  chim., 
lOOo,  [iii],  29,  633 — 636). — A  solution  of  the  nitrates  of  the  two 
metals,  containing  1  per  cent,  of  free  nitric  acid  and  a  small  quantity 
of  alcohol,  is  electrolysed, using  a  current  not  exceeding  I'l  volt.  The 
catiiode  is  a  cylindrical  coil  of  platinum  gauze,  as  recommended  by 
Winckler,  and  the  anode  a  helix  of  thick  platinum  wire.  The  opei-ation 
is  conducted  at  55 — 60°  and  lasts  for  6.^  to  8  hours.  The  results 
recorded  show  that  as  little  as  0'0054  gram  of  silver  may  be  estimated 
in  presence  of  100  grams  of  lead.  The  presence  of  copper  or  bismuth 
does  not  interfere  with  the  accuracy  of  the  method  T.  A.  H. 

Simultaneous  Separation  and  Estimation  of  Barium, 
Strontium,  and  Calcium.  ]jUcikn  IIobin  {Compt.  rend.,  1003,  137, 
258 — 250). — The  metals  should  be  present  as  chlorides  or  nitrates.  If 
the  liquid  is  acid,  it  is  made  sligiitly  ammoniacal,  and  ammonium 
chloride  is  added.  The  solution  is  made  slightly  acid  with  acetic  acid 
and  boiled  ;  then  to  the  hot  solution,  potassium  dichromato  is  added 
until  ihe  liquid  has  a  decided  yellow  colour.  The  mixture  is  boiled  for 
5  minutes,  then  cooled,  and  filtered  through  a  tared  paper.  The  pre- 
cipitate is  washed  with  a  0'5  per  cent,  solution  of  ammonium  acetate 
to  which  some  ammonia  has  been  added  ;  it  is  then   washed  with  10 
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per  cent,  alcohol,  dried,  and  weighed.  A  3  to  4  per  cent,  solution 
of  ammonium  sulphate  is  added  to  the  filtrate,  and  the  mixture  is 
boiled  for  15  minutes,  care  being  taken  by  adding  ammonia  that  the 
liquid  remains  alkaline.  The  strontium  sulphate  is  filtered  off  and 
washed  with  a  hot  1  per  cent,  solution  of  ammonium  sulphate,  then 
with  10  per  cent,  alcohol ;  it  is  then  dried,  ignited,  and  weighed. 
The  filtrate  is  heated  to  80°,  and  ammonium  oxalate  is  added.  The 
calcium  oxalate  is  treated  in  the  ordinary  way. 

Results  are  given  showing  that  when  this  method  is  followed 
accurate  results  are  obtained.  J.  McC. 

Electrolysis  of  Alkaline  Zinc  Solutions.  EicnARD  Amberq 
{Ber.,  1903,36,  2489— 2494).— Whilst  the  quantitative  electrolytic 
precipitation  of  zinc  from  feebly  acid  solutions  requires  constant 
attention  during  the  process,  this  is  not  the  case  when  alkaline  solu- 
tions are  used.  For  every  05  gram  of  zinc,  40  grams  of  potassium 
hydroxide  are  taken,  and  the  volume  of  solution  is  made  up  to  150  c.c. 
The  temperature  is  kept  at  60 — 70°,  and  a  current  of  0*5  ampere  and 
3'0 — 3*1  volts  are  used.  The  precijntation  of  zinc  from  alkaline  solutions 
is  possible  without  the  addition  of  other  electrolytes.  The  anode  was  of 
platinum,  whilst  nickel  was  found  to  be  very  convenient  for  the 
cathode.  In  order  to  test  the  influence  of  various  anions,  sulphuric 
acid,  hydrochloric  acid,  nitrates,  tartaric  acid,  and  potassium  cyanide 
were  each  tried.  Experiments  on  the  influence  of  various  cathions 
are  also  quoted.  A.  McK. 

Electrolytic  Estimation  of  Thallium  as  Oxide  by  Anodic 
Precipitation.  M.  E.  Heibero  {Zeit.  anorg.  Chem.,  1903,  35, 
347 — 354). — About  half  a  gram  of  thallium  sulphate  is  dissolved  in 
80  to  100  c.c.  of  water  and  the  solution  is  placed  in  a  matt  platinum 
basin.  Two  to  6  c.c.  of  normal  sulphuric  acid  solution  and  5  to  10  c.c. 
of  acetone  are  added,  and  the  electrolysis  carried  out  at  50 — 55°. 
The  basin  is  made  the  anode  and  a  platinum  plate  is  used  as  cathode. 
The  tension  may  vary  between  1"7  and  2*3  volts,  and  towards  the 
end  may  rise  even  to  2 '5  volts.  In  order  to  prevent  the  deposi- 
tion of  thallium  at  the  cathode,  and  to  avoid  the  formation  of 
hydroxide,  the  solution  must  be  acid,  but  too  much  sulphuric  acid  must 
not  be  present,  as  the  precipitated  oxide  is  somewhat  soluble  in  this 
acid.  The  oxide  is  deposited  on  the  basin  in  a  form  which  adheres 
well ;  it  can  be  dried  by  means  of  filter  paper,  and  subsequently  for 
20  minutes  in  an  oven  at  160—165°.  J.  McC. 

Analysis  of  Bronzes  and  Bearing  Metals.  II.  Vj.  Walters  and 
O.  1.  Affioldek  (/.  Amer.  Chem.  Soc.^  1903,  25,  632 — 636). — Analysis 
of  Bronzes. — One  gram  of  the  metal  is  oxidised  with  10  c.c.  of  nitric 
acid,  and  the  tin  oxide  is  collected  and  weighed  as  usual.  The  filtrate 
is  mixed  with  25  c.c.  of  ammonia  and  oxidised  by  boiling  with  5 
grams  of  ammonium  persulphate.  On  acidifying  the  solution  with 
sulphuric  acid,  the  lead  will  be  left  undissolved  as  peroxide,  which  is 
then  treated  with  about  600  c.c.  of  water,  3  grams  of  potassium 
iodide,  and  10  c.c.  of  hydrochloi-ic  acid  (1  :  1);  the  liberated  iodine  is 
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then  titrated  with  ^Y/20  sodium  tliiosulphate,  1  c.c.  of  which  represents 
05 175  per  cent,  of  lead.  The  filtrate  from  the  lead  peroxide  contains 
the  copper,  wliich  may  then  be  separated  as  usual  by  means  of  sodium 
thiosulphateand  finally  weighed  as  oxide.  Tiie  filtrate  from  the  copper 
contains  further  metallic  impurities,  which  are  estimated  by  the  usual 
methods.  Should  manganese  be  pi'esent  in  woighable  quantities,  the 
lead  should  be  separated  by  the  usual  sulphate  method,  as  the  peroxide 
would  also  contain  the  manganese. 

To  estimate  any  phosphorus,  1  gram  of  the  sample  is  oxidised  with 
nitric  acid,  the  residue  is  dissolved  in  hydrochloric  acid,  and  the  tin, 
copper,  and  lead  are  precipitated  with  metallic  zinc.  The  filtrate  is 
mixed  with  a  little  ferric  chloride  and  10  c.c.  of  nitric  acid,  boiled, 
and  precipitated  with  ammonia.  The  phosphoric  acid  contained  in  the 
iron  precipitate  is  then  determined  as  usual  with  molybdate  solution. 

Bearing  Metals. — Tin  and  antimony  are  sepai-ated  as  usual  as  oxides. 
If  the  antimony  is  likely  to  be  excessive,  0"25  gram  of  pure  tin  should 
be  added  so  as  to  insure  complete  sepai'ation  of  the  antimony.  The 
filtrate  is  rendered  strongly  alkaline  with  potassium  hydroxide 
(instead  of  ammonia),  and  the  lead  is  pi'ecipitated  by  boiling  with 
ammonium  persulphate  as  already  directed. 

To  estimate  the  antimony,  1  gram  of  the  sample  is  boiled  with  1 
gram  of  potassium  iodide  and  80  c.c.  of  hydrochloric  acid  of  sp.  gr. 
1  "10  for  1  hour.  The  undissolved  metallic  antimony  is  collected  on  a 
weighed  filter,  washed  first  with  boiling  water  and  then  with  alcohol, 
dried  at  100'^,  and  weighed.  It  is  then  calculated  to  antimony  dioxide 
and  deducted  from  the  weight  of  the  joint  oxides  of  tin  and  antimony. 

L.  DE  K. 


Method  of  Estimating  Mercury  Gravimetrically  and  Volu- 
metrically.  Fuanz  M.  Littkkschkid  [Arch.  I'harin.,  1903,  241, 
306 — 313). — When  excess  of  potassium  dichromate  and  then  a  slight 
excess  of  ammonia  are  added  in  the  cold  to  a  solution  of  mei'curic 
chloride,  a  lemon-yellow  precipitate  of  dimercuriammonium  chromate, 
{NHg^)2Cr04,21l20,  is  formed.  This  is  soluble  while  still  moist  in  cold 
10  per  cent,  hydrochloric  acid,  when  dry,  in  hot  25  per  cent,  acid  ;  it 
is  insoluble  in  ammonia  provided  that  ammonium  salts  are  not  present 
in  large  amount  ;  it  decomposes  explosively  wlien  heated. 

After  },  to  G  hours,  the  precipitate  may  be  collected,  dried  at  100°  (at 
wliich  temperature  none  of  the  water  is  lo.st),  and  weighed.  In 
four  experiments,  the  error  lay  between  -03  and  -06  percent,  of 
the  total  amount. 

Or  the  dichromate  may  be  added  in  the  form  of  a  decinormal  solu- 
tion, 1  c.c.  of  which  =  00267  gram  llg.  The  mixture  is  made  up  to 
a  known  volume,  shaken  well,  left  for  not  less  than  6  hours,  and 
filtered.  An  aliquot  part  of  the  filtrate  is  ncidified  with  sul[)huric  acid 
and  mixed  witli  potassium  iodide  solution,  after  which  the  iodine 
liberated  is  titrated  with  .\'/lO  thiosulphato.  In  three  experiments, 
the  error  lay  between  —  025  and   -  Tl  per  cent,  of  tho  total  amount. 

U.  ¥.  B. 
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Application  of  Zinc  for  Reduction  in  the  Estimation  of 
Vanadic  Acid.  Frank  A.  (Joocii  and  K.  1).  Gilbert  (Zeit.  anorg. 
Chem.,  1903,  35,  420—423.  Compare  Abstr.,  1902,  ii,  700).— A  glass 
lube,  narrowed  near  one  end,  of  2  cm.  bore  and  50  cm.  long,  is  sealed 
on  to  a  stopcock  to  which  is  also  fixed  a  glass  tube  24  cm.  long,  of 
0"5  cm.  bore.  A  piece  of  platinum  gauze  is  placed  at  the  narrow 
point  of  the  wide  lube  and  it  supports  a  layer  of  glass-wool  2  cm.  thick, 
upon  which  rests  a  column  about  40  cm.  long,  of  small  pieces  of 
amalgamated  zinc.  The  narrow  tube  is  fitted  into  a  filter-bottle  con- 
nected with  a  regulator.  The  pressure  in  the  bottle  is  reduced  to 
about  20  cm.  of  water,  and  hot  water  is  poured  on  to  the  zinc  to  warm 
it.  About  100  c.c.  of  1  per  cent,  sulphuric  acid  is  poured  over  the 
zinc,  then  a  small  quantity  of  the  vanadic  acid  solution  to  be  reduced. 
Dilute  sulphuric  acid  and  the  vanadic  acid  solution  in  small  quantities 
are  alternately  poured  over  the  zinc,  which  is  finally  washed  with 
water.  During  the  whole  operation,  the  zinc  must  be  kept  covered 
with  liquid.  The  filter-bottle  contains  a  concentrated  solution  of  silver 
sulphate,  and  this  oxidises  the  reduced  vanadium  compound  to  vanadium 
tetroxide,  which  is  titrated  with  permanganate.  For  small  quantities 
of  vanadium,  the  method  is  satisfactory,  but  with  larger  amounts  the 
end-point  of  the  titration  is  less  definite.  J.  McC, 

Quantitative  Analysis  by  Electrolysis.  XIII.  Electrolytic 
Estimation  of  Antimony  and  its  Separation  from  Tin.  Arthur 
Fischer  {Ber.,  1903,36,  2348— 2356).— The  author  has  independently 
employed  the  method  of  deposition  of  antimony  from  a  solution  con- 
taining sodium  sulphide  and  potassium  cyanide  recommended  by 
Hollard  (this  vol.,  ii,  455).  The  cyanide  decomposes  the  polysulphide 
formed  according  to  the  equation  NaoS^-f- 3KCN  =  Na2S-f  3KCNS. 
The  platinum  anode  is  slightly  attacked,  but  no  platinum  is  deposited 
on  the  cathode.  Eighty  c.c.  of  a  sodium  sulphide  solution  of  sp.  gr. 
1-14  is  electrolysed  with  a  current  of  0*45 — 08  ampere  and  a  potential 
difference  of  IT— 1-8  volt  at  20—30°,  20—30  c.c.  of  a  30  percent, 
potassium  cyanide  solution  being  added  gradually.  The  cathode  is  a 
matt  platinum  basin.  The  separation  of  antimony  from  tin  is  similarly 
conducted,  the  temperature  not  being  allowed  to  rise  above  30°,  with  a 
potential  difference  of  not  more  than  Dl  volt.  The  separation  is  com- 
plete whether  tervalent  or  quinquovalent  antimony  be  used.  The 
employment  of  normal  sodium  sulphide  is  essential,  as  sodium  hydrogen 
sulphide  causes  precipitation  of  a  part  of  the  tin  unless  the  current- 
density  be  extremely  low  and  the  time  taken  very  long,  a  small  quan- 
tity of  pure  sodium  hydroxide  is  therefore  added  to  prevent  the 
formation  of  sodium  hydrogen  sulphide.  C.  If.  D, 

Improved  SeliwanoflF  Test.  Heinricii  Kosin  {Zeit.  jihysiol. 
Chem.,  1903,  38,  555 — 556). — The  liquid  to  bo  tested  for  keto-sugars 
is  boiled  with  an  equal  volume  of  hydrochloric  acid  and  a  few  particles 
of  resorcinol.  Tiie  red  liquid  is  cooled  and  then  rendered  alkaline 
with  sodium  cai'bonate.  On  shaking  with  amyl  alcohol,  a  red  colouring 
matter  is  extracted  which  has  a  tinge  of  yellow,  shows  a  faint  green ' 
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fluorescence,  and  turns  red  on  adding  a  few  drops  of  absolute  alcohol. 
This  colouring  matter  yields  a  very  characteristic  spectrum  even  after 
considerable  dilution.  Weak  solutions  exhibit  a  single  absorption 
band  in  the  gx'een  extending  from  E  to  h  ;  somewhat  stronger  solutions 
give  very  dark  and  sharply-defined  bands  extending  beyond  E  and  h, 
and  also  another  faint  and  ill-defined  baud  in  the  blue  near  F.  Con- 
centrated solutions  show  general  absorption  from  the  green. 

L.  DE  K. 

New  Stability  Test  for  Nitrocellulose  Powders.  Albert  P. 
Sy  {J.  Amer.  Chem.  Soc,  1903,  25,  549— 570).— The  powder  is  heated 
for  several  days,  for  8  hours  daily,  in  a  specially  constructed  bath, 
which  is  kept  at  a  temperature  of  115°  by  means  of  a  boiling  mixture 
of  xylene  and  toluene.     Every  day,  the  loss  in  weight  is  recorded. 

The  total  loss  of  a  good  powder  for  six  days  is  less  than  10  per 
cent.  ;  bad  powders  lose  considerably  more.  When  the  heating  is 
very  prolonged,  good  and  bad  powders  finally  give  about  the  same 
total  loss.  L.  DE  K. 

Volumetric  Estimation  of  Alkali  Nitroprussides  and  of 
Soluble  Cadmium  Salts.  Henri  Fonzes-Diacon  and  Carquet 
[Bull.  Soc.  chim.,  1903,  [iii],  29,  636 — 638). — Excess  of  an  aqueous 
solution  of  cadmium  nitrate  of  known  strength  is  added  to  a  known 
volume  of  the  nitroprusside  solution.  The  excess  of  the  cadmium 
nitrate  is  determined  volumetrically  by  titration  with  a  standard 
sodium  sulphide  solution,  using  sodium  nitroprusside  as  indicator,  or 
the  precipitated  cadmium  nitroprusside  is  dissolved  in  dilute  ammonia 
solution  and  titrated  with  sodium  sulphide.  In  either  case,  a  violet 
coloration  indicates  the  end  of  the  reaction.  The  method  is  not 
applicable  in  presence  of  cyanides,  ferrocyanides,  or  ferricyanides ;  the 
first  of  these  may  be  removed  by  passing  carbon  dioxide  through 
the  boiling  aqueous  solution  and  the  two  latter  by  precipitation  with 
zinc  sulphate.  T.  A.  H. 

Estimation  of  Purine  Derivatives  in  Animal  Organs  by 
Aid  of  the  Method  of  Corrected  Values.  Richard  Burian 
and  J.  Walker  Hall  {Zeit.  j^hysiol.  Chem.,  1903,  38,  336—395. 
Compare  His  and  Hafen,  Abstr.,  1900,  ii,  769;  Burian  and  Schur, 
Zeit.  physiol.  Chem.,  1897,  23,  53;  Abstr.,  1900,  ii,  489  ;  Loewi,  Arch. 
Exp.  Path.  Pharm.,  45,  159  and  174).— Full  details  of  Burian 
and  Schur's  method  of  corrected  value  are  given,  and  a  number  of 
experiments  have  been  conducted  in  order  to  test  its  accuracy.  The 
conclusions  arrived  at  are  :  1.  The  chief  precipitate  contains,  at  most, 
only  the  merest  trace  of  albumoses  when  the  directions  given  are 
carefully  followed.  2.  The  chief  precipitates  obtained  from  pancreas 
extracts  consist  of  pure  silver  derivatives  of  })urino  bases,  and,  if  the 
operation  is  rapidly  performed,  of  guanine  silver  oxide.  3.  The  precipi- 
tates obtained  from  muscle  and  thymus  extracts  contain  an  impurity. 
This  is,  however,  free  from,  or  contains  only  traces  of,  nitrogen.  It 
may  be  removed  by  precipitation  with  phosphotungstic  acid  when  it 
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remains  in  the  filtrate.  4,  In  the  precipitation  of  the  purine  silver 
derivatives,  that  is,  in  the  presence  of  an  excess  of  silver,  concen- 
trated ammonia  is  an  advantage,  as  it  prevents  the  precipitation  of 
impurities.  If  excess  of  silver  is  not  present,  then  concentrated 
ammonia  gradually  decomposes  the  silver  purine  derivatives.  Guanine 
silver  oxide  is  decomposed  into  guanine  and  silver  oxide,  and  hypo- 
xanthine  silver  oxide  is  partially  dissolved  as  such.  5.  Purine  bases  are 
not  completely  precipitated  by  the  addition  of  phosphotungstic  acid  to 
a  warm  solution  of  the  bases  in  normal  sulphuric  acid,  some  3'5 — 5*5 
per  cent,  remaining  in  solution.  6.  Amino-purines  appear  to  gradually 
undergo  conversion  in  animal  extracts  into  oxypurines. 

Control  experiments  made  by  adding  known  quantities  of  purine 
bases  to  extracts  of  different  animal  organs  and  estimating  by  the 
Burian-Schur  method  gave  very  satisfactory  results. 

The  following  numbers  indicate  the  total  purine  nitrogen  in  100 
parts  of  the  moist  material  :  horseflesh,  0*055  ;  muttou,  0'062  ;  veal, 
0-071;  thymus  from  calf,  0482 — 0  429;  pig's  pancreas,  0-123;  and 
sheep's  pancreas,  0"183. 

The  Burian-Schur  method  cannot  be  employed  for  the  estimation 
of  purine  bases  in  the  liquid  obtained  by  boiling  blood  with  dilute 
sulphui'ic  acid  on  account  of  the  large  amounts  of  albumoses  and  the 
small  amounts  of  purine  bases  present.  J   J.  S. 


Detection  of  Quinine  in  Organic  Secretions,  &c.,  by  means 
of  its  Fluorescing  Properties.  Georges  DENiGf;s  {J.  Pharm. 
Chim.,  1903,  [vi],  17,  505 — 508). — Whilst  the  characteristic  fluor- 
escence shown  by  acid  quinine  sulphate  does  not  show  with  ordinary 
artificial  light,  it  may  be  observed  by  making  use  of  magnesium 
light. 

The  substances  freed  from  albumin,  &c.,  are  rendered  alkaline  with 
ammonia  and  agitated  with  ether.  The  ethereal  layer  is  removed  with 
a  pipette,  filtered,  and  agitated  with  dilute  sulphuric  acid,  which  will 
dissolve  the  quinine  and  exhibit  the  reaction.  Very  small  quantities 
of  the  alkaloid  may  thus  be  detected  in  urine,  saliva,  bile,  blood,  milk, 
viscera,  and  pharmaceutical  preparations.  L.  de  K. 


Tests  for  Strychnine  ;  Wenzell's  Reagent.  Gauriel  Guerin 
(./.  Pharm.  Chim.,  1903,  [vi],  17,  553). — Wenzell's  reagent  (a  solution 
of  1  part  of  potassium  permanganate  in  200  parts  of  sulphuric  acid), 
although  a  very  delicate  test  for  strychnine,  must  nevertheless  be  used 
with  caution  as  it  also  gives  a  similar,  but  less  intense  and  less  per- 
sistent reaction  with  tartrates,  citrates,  and  thiocyanates.  On  the 
other  hand,  ti-aces  of  foreign  alkaloids  may  weaken  or  altogether 
prevent  the  i-eaction. 

These  substances  are  without  action  on  a  solution  of  ammonium 
vanadate  or  eerie  oxide  in  sulphuric  acid,  but  they  give  a  green 
coloration  when  potassium  dichromate  is  used.  L.  de  K. 
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Estimation  of  Strychnine.  F.  J.  Smith  (Amer.  J.  Pharm,,  1903, 
75,  253 — 257). — Tho  following  moditication  of  Keller's  method  j^ave 
{rood  results  in  assays  of  licjuid  and  solid  extracts  of  mix  vomica. 
The  mixed  alkaloids  from  8  or  10  grams  of  the  drug  are  dissolved  in 
15  c.c.  of  3  per  cent,  sulphuric  acid,  the  solution  being  aided  by  gently 
heating.  After  cooling,  3  c.c.  of  a  cold  mixture  of  ecjual  parts  of 
nitric  acid  of  sp.  gr.  1"42  and  water  are  added.  The  solution  is  shaken 
occasionally  for  10  minutes,  then  transferred  to  a  separating  funnel 
containing  25  c.c.  of  10  per  cent,  sodium  hydroxide  solution,  and  ex- 
tracted 3  times  with  chloroform.  The  united  extracts  are  filtered 
and  evaporated  after  adding  2  to  3  c.c.  of  pure  amyl  alcohol  to  prevent 
decrepitation  of  the  strychnine  on  removing  the  last  traces  of  chloro- 
form l)y  heating.  The  residue  is  dried  for  2  hours  at  a  temperature 
of  135^  to  UO^  and  weighed.  W.  P.  S. 

Some  Constituents  of  Cocoa  and  Kola  and  their  Estimation. 
J.  Dekkeu  (A'ec.  ^?-rtw.  chivi.,  1D03,  22,  143—152.  Compare  this  vol.,  ii, 
172). — Cocoa  husks  on  analysis  gave  albumin,  102  ;  fat,  3"9  ;  theo- 
bromine, 0*5  ;  pentosans,  9*4;  water,  15"0  ;  ash,  7'8  per  cent.  After 
subjecting  the  present  methods  of  determining  the  xanthine  bases  in 
cocoa  to  a  critical  examination,  the  following  new  process  is  recom- 
mended :  10  grams  of  the  powdered  cocoa  are  heated  with  5  grams  of 
magnesium  oxide  and  300  c.c.  of  water  in  a  reflux  apparatus  for  1  hour, 
and  after  filtering  and  draining  on  the  pump  the  residue  is  again 
boiled  with  water  for  a  quarter  of  an  hour  and  again  drained  ;  tlie  solu- 
tion thus  obtained  is  evaporated  to  dryness,  triturated  with  sand,  and 
the  tine  powder  boiled  with  100  c.c.  of  chloroform,  the  chloroform 
evaporated,  and  the  i-esidue  weighed.  This  gives  the  total  quantity  of 
alkaloids  present  (caffeine  and  theobromine),  and  the  amount  of 
caffeine  is  estimated  by  extracting  the  weighed  residue  with  50  c.c.  of 
cold  benzene  during  24  hour.-5,  evaporating  25  c.c.  of  the  solution, 
and  weighing  the  residue  ;  under  these  conditions,  only  traces  of  theo- 
bromine dissolve.  With  this  method,  a  cocoa  which  had  given  results 
with  other  methods  ranging  from  0*71 — 2-78  for  the  total  alkaloids 
gave  constant  values  of  1"69 — 1'73  per  cent.;  kola  nuts  were  found 
similarly  to  contain  1"62 — 1*68  per  cent,  of  alkaloid. 

Young  leaves  of  the  cocoa  plant  contain  0'54 — 055  per  cent,  of 
theobromine,  but  in  older  leaves  the  proportion  is  much  less(0"29 — 0"0 
per  cent).  In  young  leaves  of  kola,  tliere  were  present  0-049  per  cent,  of 
caffeine  and  0"101  per  cent,  of  theobromine  ;  this  is  remarkal)le  inas- 
much as  in  the  kola  seed  the  proportion  of  theobromine  is  very  much 
less  than  that  of  caffeine.  W.  A.  D. 

Estimation  of  the  Products  of  Putrefaction  in  Urine  and 
Faeces  by  means  of  Ehrlich's  Aldehyde  Reaction.  11.  Daum- 
8TAKK  (Cheiii.  C'eiiir.,  1903,  i,  1444  ;  from  iMdncIt.  vied.  U'ochschr.,  40, 
17). — Urinary  indican  is  determined  colorimetrically  by  Strauss' 
method,  tho  coml)ined  sulphuric  acid  by  the  process  of  jiauiuann  atid 
Salkowski,  and  the  indole  in  fieces  by  means  of  diiiiothylamino- 
benzildehyde.  The  ratio  of  indole  to  indican  and  alkyl  iiydrogen 
sulphates  varies  considerably.  li.  i^k  K. 
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Estimation  of  Indican  in  Urine.  Alexander  Ellinger  (Zeit. 
physiol.  Chem.,  1903,  38,  178—196.  Compare  Wang,  Abstr.,  1898, 
ii,  659,  and  Obermayer,  1899,  ii,  263). — The  method  adopted  is  similar 
to  that  described  by  Obermayer,  except  that  the  indigotin  should 
be  extracted  with  chloroform  immediately  after  the  addition  of  the 
oxidising  agent.  It  is  also  necessary  to  wash  the  residue  from  the 
chloroform  solution  with  hot  water  to  remove  small  amounts  of  i.satin 
which  are  usually  formed.  The  residue  is  then  dissolved  in  sulphuric 
acid  and  the  indigotin  titrated  with  dilute  permanganate  (3  jrrams 
per  litre).  The  numbers  obtained  are  always  low  (some  84 — 87  per 
cent,  of  the  theoretical)  owing  to  the  formation  of  isatin.  Indigo-red 
is  also  formed,  but  this  may  be  titrated  along  with  the  indigotin  by 
the  permanganate.  The  method  is  better  than  the  colorimetric 
processes  in  use.  J.  J.  S. 
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Fluorescence  and  Absorption  Spectra  of  Sodium  Vapour. 
R.  W.  Wood  and  J.  H.  Mooiuc  {Phil.  May.,  1903,  [vi],  6,  3(i2— ;574).— 
The  authors  have  investigited  the  fluorescence  of  sodium  vapour  with 
greatly  improved  apparatus  and  have  obtained  and  examined  pliotographs 
of  the  spectrum  of  the  fluorescent  light  as  well  as  the  absoi-ption 
spectrum,  about  450  lines  having  been  measvired.  The  most 
interesting  fact  established  is  that  the  fluoi'escent  spectrum  is  the 
exact  ^complement  of  the  absorption  spectra,  so  that  when  the  two 
were  photographed  on  the  same  film  either  might  have  been  a  contact 
print  taken  from  the  other.  Photographs  and  drawings  are  given  in 
the  paper.  L.  M.  J. 

Spectrum  of  Potassium.  Walter  RtTz  [Ann.  Physik,  1903, 
[iv],  12,  4-i4 — 4-46). — The  author  has  shown  that  according  to  Kayser 
and  lluuge's  formula  there  ought  to  be  two  potassium  lines  of  wave- 
lengths 6936 '4  and  6964"7  which  had,  however,  not  been  observed 
previously.  By  using  a  six-prism  instrument  and  volatilising  potass- 
ium in  an  electric  arc,  the  author  has  observed  a  new  line  of  feeble 
intensity.  Measurement  of  the  wave-length  gave  6964"4  (  +  0*5),  which 
agrees  well  with  one  of  the  calculated  values.  J.  McC. 

Spark  Spectrum  of  Radium.  Carl  Runge  and  J.  Precht  {Ann. 
Fhysik,  1903,  [iv],  12,  407—412.  Compare  Abstr.,  1900,  ii,  641).— 
The  spark  spectrum  of  radium  bromide  has  been  observed  with  the  aid 
of  a  Rowland  diffraction  grating.  The  wave-lengths  and  intensities  of 
the  various  lines  are  noted  and  compared  with  those  observed  by 
Demari;ay  (Aljstr.,  1900,  ii,  83)  and  others.  The  strongest  lines  can 
be  grouped  into  three  pairs.  Certain  of  the  lines  (4726'9  and  46921) 
observed  by  Demarcay  are  certainly  those  of  barium,  and  two  bands 
(4627  and  4454)  are  due  to  his  having  used  radium  chloride,  whereas 
the  authors  used  bromide  and  did  not  lind  these.  It  may  be  confidently 
asserted  that  none  of  the  strongest  radium  lines  coincide  with  the  solar 
lines  measured  by  Rowland.  J.  McC. 

Radioactivity  of  Metals  Generally.  J.  C.  McLennan  and 
K.  h\  J)i;)iTON  {I'hil.  May.,  1903.  [vi],  6,  343— 350).— It  is  found 
that  a  cylinder  of  any  metil  enclosed  within,  and  insulated  from,  a 
second  cylinder  of  the  same  material  gradually  acquires  a  negative 
charge  and  ultimately  reaches  a  state  of  equilibrium  in  wliich  its 
potential  is  lower  than  that  of  the  enclosing  cylinder.  'J'he  ex- 
periments indicate  that  the  most  probable  explanation  lies  in  the 
supposition  that  an  excess  of  positively  charged  corpuscles  are 
emitted  from  the  metal  and  that  constancy  is  attaineil  when  the 
current  between  the  cylinders  counterbalances  the  loss  of  positive 
electricity.  L.  M.  J. 
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Researches  on  Radioactive  Substances.  Sklodowska  Curie 
{Ann.  Chim,.  Phys.,  I'JOo,  [vii],  30,  99— U-4).— A  rhume  of  work 
already  published  (compare  Abstr.,  1900,  ii,  81,  82,  83,  126,  654; 
1901,  ii,  216,  298,  589;  1902,  ii,  190,  562).  The  author  gives  an 
historical  account  of  radioactive  substances,  discusses  the  radioactivity 
of  uranium  and  thorium,  and  describes  what  is  known  of  polonium, 
radium,  and  actinium. 

By  fractionally  crystallising  ordinary  barium  chloride  (50  kilos.),  it 
has  not  been  possible  to  separate  any  portion   showing   radioactivity. 

J.  McC. 

Oxidising  Action  of  the  Rays  from  Radium  Bromide  as 
shown  by  the  Decomposition  of  Iodoform.  William  B.  Hardy  and 
Miss  E.  G.  WiLLCocK  {Proc.  Roy.  Soc,  1903,  72,  200— 204).— A 
solution  of  iodoform  in  chloroform  rapidly  becomes  violet  on  account 
of  the  decomposition  of  the  iodoform  with  liberation  of  free  iodine. 
The  decomposition  only  takes  place  if  oxygen  is  present,  but  the 
amount  necessary  is  exceedingly  minute,  and  is  induced  by  a  radiant 
energy.  The  decomposition  is  accelerated  by  the  presence  of  sodium 
chloride,  potassium  chloride,  potassium  nitrate,  lead  nitrate,  barium 
nitrate,  and  barium  chloride,  but  is  retarded  by  potassium  sulphate, 
calcium  carbonate,  barium  sulphate,  and  magnesium  carbonate  ;  the 
influence  of  these  salts  seems  to  be  a  surface  action  entirely. 

The  influence  of  the  radiations  from  radium  bromide  in  promoting 
the  decomposition  has  been  studied.  By  suitably  screening  the  tube 
containing  the  radium  salt,  it  was  found  that  the  /?  rays  are  mainly 
effective  in  causing  the  decomposition,  but  they  rays  are  also  endowed 
with  chemical  activity.  The  Rontgen  rays  also  cause  the  change  to 
take  place. 

The  authors  conclude  that  the  physiological  action  of  radium  rays 
is  due  to  their  power  of  penetration  rather  than  to  the  fact  that  they 
exert  any  novel  or  very  intense  chemical  action.  They  reach  parts 
which  are  shielded  by  a  cuticle  very  impervious  to  light  waves,  and  in 
the  subjacent  tissues  they  induce  some  process  of  oxidation  which 
does  not  take  place  without  radiant  energy.  J.  McC. 

Experiments  in  Radioactivity  and  the  Production  of  Helium 
from  Radium.  Sir  William  Ramsay  and  Fri^derick  Soddy  [Proc. 
Roy.  Soc,  1903,  72,  204— 207).— It  has  been  proved  that  the  inert 
gases  of  the  air  possess  no  inherent  radioactivity,  and  the  discharging 
power  of  air  which  has  been  noticed  by  many  observers  is  caused  by 
extraneous  radioactivity. 

The  radium  emanation  withstands  prolonged  sparking  with  oxygen 
over  alkali,  and  no  effect  is  produced  by  passing  it  over  a  heated 
mixture  of  magnesium  powder  and  lime.  When  the  mixture  with 
oxygen  had  been  sparked  for  some  time,  the  oxygen  was  withdrawn 
by  means  of  phosphorus  and  no  visible  residue  was  left.  But  when 
another  gas  was  introduced  into  the  tube  and  then  withdrawn,  it  was 
found  to  be  radioactive. 

The  emanation  from  radium  can  be  dealt  with  as  a  gas ;  it  can 
be  extracted  by  means  of  a  mercury  pump ;  it  can  be  con- 
densed in  a   U-tube   in   liquid  air  ;  when  condensed,  it  can  be  washed 
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with  another  gas  to  which  it  communicates  no  i-adioactivity.  The 
passage  of  the  emanation  through  glass  tubes  can  bo  seen  in  a  dark 
room.  When  compressed,  the  luminosity  is  increased.  The  emanation 
causes  the  same  chemical  changes  as  the  radium  salt  itself  does. 
The  emanation  pumped  off  from  50  milligrams  of  radium  bromide 
after  dissolving  in  water,  when  stored  with  oxygen  in  a  glass  tube 
over  mercury,  turns  the  glass  distinctly  violet  in  a  single  night ;  if 
moist,  the  mercury  becomes  coated  with  a  him  of  the  red  oxide,  but  if 
dry  it  is  not  attacked,  A  mixture  of  the  emanation  with  oxygen  pro- 
duces carbon  dioxide  when  passed  through  a  lubricated  stopcock. 

The  gas  evolved  from  a  solution  of  radium  bromide  consisted  mainly 
of  oxygen  and  hydrogen,  which  were  removed,  and  the  residue  in  a 
vacuum  tube  showed  the  spectrum  of  carbon  dioxide.  The  vacuum 
tube  was  in  communication  with  a  U-tube,  which  was  now  cooled  in 
licjuid  air,  and  this  caused  the  brilliancy  of  the  carbon  dioxide 
spectrum  to  diminish,  and  at  the  same  time  the  D.^  helium  line 
appeared. 

The  emanation  from  radium  bromide  was  conveyed  by  means  of 
oxygen  into  a  U-tube  cooled  in  liquid  air  and  the  oxygen  was  then 
pumped  out.  The  residue  was  washed  with  oxygen,  then  connected 
with  a  vacuum  tube  ;  the  spectrum  observed  was  a  new  one,  probably 
that  of  the  emanation,  but  after  four  days  the  tube  showed  the 
helium  spectrum  unmistakably,  J,   McO, 

Chemical  Energy  in  Connection  with  the  Phenomena  Ex- 
hibited by  Radium.  Nicolai  N.  Beketoi'f  (/.  Jiuss.  Phys.  Cheni.  6'oc., 
1903,  35,  16'J — 1[)7). — The  author  considers  that  the  atoms  of  the 
elements  are  formed  by  the  condensation  of  a  number  of  small  par- 
ticles of  some  primary  material  possessing  a  very  large  amount  of 
energy,  and  that  by  such  condensation,  energy  is  lost,  the  loss  becoming 
less  as  the  amount  of  condensation  increases.  Some  limit  must  exist 
to  the  condensation  possible,  and  this  seems  to  have  been  attained  in 
the  case  of  radium,  which  so  readily  decomposes.  The  decomposition 
of  radium  is  paralleled  by  the  auto-catalysis  of  endothermic  com- 
pounds such  as  tellurium  hydride  and  hydrogen  peroxide,  and  also  by 
the  disintegration  of  metals  by  the  electric  current,  T,  H,  P. 

Dependence  of  the  Refractive  Index  of  Gases  on  Tempera- 
ture. Gkokge  W,  Walker  (Phil.  Trans.,  1903,  J,  201,  435—455). 
— With  the  aid  of  Jamin's  interference  method,  the  author  has  deter- 
mined at  various  temperatures  between  10°  and  100'^  the  index  of 
refraction  of  air,  hydrogen,  carbon  dioxide,  ammonia,  and  sulphur 
dioxide;  the  values  at  iV. 7'. /^  are  respectively  1-0002928,  1-0001407, 
1-0004510,  1-0003793,  10006758.  The  temperature  coetiicients  of  the 
index  of  refraction  for  these  five  gases  are  respectively  0003G0, 
0-00350,  0-00380,  000390,  0-00416,  values  which  are  less  than  those 
obtained  by  Mascart.  J.  C,  P. 

Multirotation  of  Lactose,  C.  8.  Hudson  (Zei7,  physihd.  ('hem., 
1903,44,  487 — 494)  — Lactose  exists  in  three  modilications  :  (1)  lactose 
hydrate,  the  specitic  rotation  of   which  in   freshly   prepared  solution  ia 
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about  +85°,  subsequently  falling  to  +52-5°;  (2)  lactose  anhydride, 
solutions  of  which  cannot  be  distinguished  from  those  of  the  hydrate  ; 
(3)  lactose  lactone,  the  specific  rotation  of  which  in  freshly  prepared 
solution  is  about  +  35°,  slowly  rising  to  +52-5°.  The  multirotation 
of  lactose  is  attributed  by  the  author  to  the  gradual  establishment  of 
the  equilibrium  i-epresented  in  the  equation  0^311240^2  (hydrate)  i:^ 
C12H22O11  (lactone)    +    HgO. 

Starting  from  this,  the  avithor  deduces  the  relation  k  +  k'  = 
1/t.  log(rQ—  r^o  )/(»•  -r^  ),  where  k  and  Jc  are  the  velocities  of  decom- 
position and  formation  of  the  hydrate  ;  r^  is  the  value  of  the  rotation 
when  all  the  sugar  is  present  as  hydrate,  r  is  the  value  at  time  i,  and 
^oo  is  the  final  value.  The  change  of  rotation  is  actually  found  to 
follow  the  course  required  by  the  above  equation,  and  thus  it  is  possible 
to  get  a  definite  numerical  value  for  k  +  k'.  If  now  the  change  of 
rotation  is  followed  in  a  solution  kept  saturated  with  the  hydrate,  it  is 
similarly  possible  to  get  a  numerical  value  for  k'.  From  these  data, 
kjk',  that  is,  the  equilibrium  constant  of  the  reaction,  can  be  calculated. 
Hence,  taking  +82-5°  as  the  specific  rotation  of  the  hydrate,  and 
-I- 5 2 '5°  as  the  final  specific  rotation  of  lactose,  the  author  calcu- 
lates the  specific  rotation  of  the  lactone  form  as  -1-  34°,  in  close  agree- 
ment with  actual  observation. 

Theoretically,  A; -F  A;'  (that  is,  the  velocity  of  multirotation)  is  the 
same  whether  a  solution  of  the  hydrate  or  one  of  the  lactone  is  origin- 
ally taken,  a  conclusion  borne  out  by  comparative  experiments  at 
several  temperatures.  J.  C.  P, 


Action  of  Inorganic  Compounds  on  the  Rotation  of  Quinic 
Acid.  Eberhard  Ikimbach  and  Ph.  Schneider  {Zeit.  physikal.  Chem., 
1903,  44,  467 — 486). — The  results  of  the  authors'  investigations,  which 
are  of  a  preliminary  character,  are  summarised  as  follows.  The  power 
of  influencing  to  any  noticeable  extent  the  rotation  of  quinic  acid  is 
confined  to  members  (1)  of  the  carbon  family,  namely,  titanium, 
zirconium,  tin,  and  thorium  ;  (2)  of  the  oxygen  family,  namely,  molyb- 
denum,tungsten,  and  uranium.  Theoxygen  dei-ivativesof  theseelements, 
it  is  noted,  are  all  of  an  acid  character.  As  regards  direction  and  extent 
of  the  above-mentioned  influence,  zirconium  in  particular  is  classed 
along  with  molybdenum,  tungsten,  and  uranium,  the  elements  which 
previous  investigators  have  found  specially  eflicient  in  increasing  the 
rotation  of  oxy-acids.  Comparison  of  the  effects  produced  on  the 
rotation  of  malic,  tartaric,  and  quinic  acids,  shows  that  the  increase 
of  the  rotation  diminishes  with  the  number  of  hydroxyl  groups  present 
in  the  molecule  of  the  active  acid.  As  in  the  case  of  other  active 
oxy-acids,  so  in  that  of  quinic  acid,  it  has  been  frequently  observed  that 
the  rotation  reaches  a  maximum  when  the  active  acid  and  the  stimu- 
lating inorganic  compound  are  present  in  molecular  proportions.  The 
explanation  of  this  is  doubtless  tiiat  complex  molecules  are  formed  with 
a  higher  rotation  than  the  quinic  acid  itself.  The  rotation  of  quinic 
acid  is  only  very  slightly  affected  by  the  majority  of  inorganic  com- 
pounds, and  is  nearly  independent  of  the  dilution.  J.  C.  P, 
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Effect  of  Pressure  on  Phosphorescing  Sulphides.  Pkucy 
Waextig  {Zeit.  physikal.  Chem.,  IDUO,  44,  4'JU — 500). — In  reference 
to  a  recent  paper  by  Tafel  {Ana.  Vhysik,  1903,  11,  3),  the  author 
records  his  observation  that  certain  phosphorescent  sulphides  when 
ground  in  a  mortar  lose  their  power  of  phosphorescence,  and  at  the 
same  time  assume  another  colour,  the  new  colour  being  apparently 
complementary  to  that  of  the  phosphorescence.  If  the  powder  is  then 
heated  to  the  temperature  at  which  it  was  prepared,  the  phosphores- 
cence and  the  original  colour  of  the  substance  are  fully  restored. 

J.  C.  P. 


Relationships  between  Galvanic  Elements  with  several 
Liquids.  Marcellin  P.  E.  Bertiielot  {Compt.  remC,  1903,  137, 
285—290.  Compare  Abstr.,  1902,  ii,  375,  376,  439,  440,  546,  591; 
this  vol.,  ii,  3,  25S,  259,  464,  524,  525,  526). — In  a  cell  composed  of 
two  liquids  and  two  electrodes  of  different  metals,  if  the  E.M.F.  of  the 
system  J/  |  yl.  Z?  |  M'  is  ajs,  and  that  of  the  system  M'  \  A.B  \  M  is  aB.i, 
the  sum  of  these  is  equal  to  the  sum  of  the  E.M.F.  of  cells  having 
each  of  the  liquids  separately,  and  in  each  case  the  two  different 
electrodes.  If  the  E.M.F.  of  the  system  J/  j  yl  |  M'  is  represented  by 
aA,  and  that  of  the  system  J/  |  i?  |  M'  by  aij,  then  aAB  +  o-ba  =  a..i  +«£. 
The  metals  used  in  the  experimental  verification  of  this  deduction 
were  zinc  and  copper,  copper  and  platinum,  and  zinc  and  platinum ; 
the  liquids  used  were  solutions  of  (1)  zinc  sulphate  and  boric  acid, 
(2)  sodium  sulphate  and  boric  acid,  (3)  sodium  sulphate  and  sulphuric 
acid,  (4)  sodium  sulphate  and  zinc  sulphate,  (5)  sulphuric  acid  and 
boric  acid,  and  (6)  zinc  sulphate  and  sulphuric  acid. 

If  the  E.M.F.  of  the  system  containing  two  liquids  and  the  metals 
MM'  be  represented  by  aju^  that  with  the  metals  reversed  by  uba,  that 
with  the  metals  M'M"  by  (3ab,  and  that  with  the  metals  MM"  by 
■/All  then  it  has  been  found  that  uab  +  a.BA  +  j^Ais  +  (^ba  =  y.iB  +  Jba. 

Similar  relationships  can  be  established  for  cells  coniaiuing  more 
than  two  liquids.  In  the  case  of  a  .system  containing  three  licpiids 
and  two  electrodes  of  the  same  metal,  if  the  E.M.F.  of  J/  |  ABC  \  Mis 
(tAiic^oi  M  I  BAG'  I  J/ is  cibac,  and  of  M  \  ACB  |  i/is  aACB,  and  if  the 
E.M.F.  of  the  systems  with  two  liquids  ai-e  respectively  ciab  for 
M  I  AB  I  M,  a^c for  M  \  AC  \  M,  and  (Ibc  for  M  \  BC  |  M,  then  uabc  + 
(iiiAC  +  dACB  =  d-AB  +  (''AC  +  o,iiC.  'This  is  easily  deduced  by  assuming  that 
the  effects  which  take  place  at  the  surfaces  of  contact  of  the  liquids  are 
related  in  the  manner  expressed  hy  AC  +  CB-=  AB.  The  E.M.F.  of 
systems  containing  several  liquids  and  two  electrodes  of  different 
luctals  can  be  connected  in  a  similar  manner  with  the  E.M.F.  of  cells 
containing  one  li(juid  only  :  if  an  element  consists  of  n  lic^uids,  yl^,  A.^, 
A3,  .  .  ,  .,  yl„,  and  two  electrodes  of  different  metals,  J/ and  J/',  thou 
the  number  of  systems  which  can  bo  constructed  by  i-earranging  the 
liquids  is  represented  by  1  x  2  x  3  x  ,  .  x  ?i.  The  sum  of  the  E.M.F. 
of  these  elements  is  connected  with  the  E.M.F.  of  elements  with  a 
single  liquid  botvveen  the  same  electrodes  by  the  formula  : 

^<*.<,.( /,.  =  1x2x3 x(n-  l)(u  ij   +  a./ ,  + +  n  !,.)• 

J.   McU. 
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Remarks  Concerning  the  Relationships  between  Galvanic 
Elements  containing  the  same  Liquids  between  Two  Different 
or  Identical  Electrodes.  Marcellin  P.  PI  Berthelot  {Compt. 
rend.,  1903,  137,  291—292.  Compare  preceding  abstract).— The 
E.M.F.  of  cells  with  three  liquids,  two  liquids,  and  one  liquid  between 
zinc  and  copper,  between  zinc  and  platinum,  and  between  copper  and 
platinum  electrodes,  and  in  the  case  of  the  three  and  two  liquid 
elements  with  the  electrodes  reversed,  have  been  determined.  The 
solutions  used  were  sodium  sulphate,  zinc  sulphate,  and  sulphuric  acid. 
The  results  show  that  the  E.M.F.  of  cells  with  Zn  |  Cu  and  Cu  |  Zn 
electrodes  are  almost  identical,  in  spite  of  the  vax'iation  of  the  liquids 
in  contact  with  each  metal.  The  values  are  almost  the  same  with 
these  electrodes  in  elements  with  two  liquids  or  elements  with  only 
one  liquid,  and  this  suggests  that  the  E.M.F.  is  dependent  only 
on  the  nature  of  the  two  metals.  Comparison  of  the  results  obtained 
indicates  that  the  variations  of  the  E.M.F.  found  with  the  several 
electi'odes  depends  on  the  heat  of  oxidation  of  the  metals.  Taken 
collectively,  the  results  show  that  there  is  an  essential  difference 
between  the  E.M.F.  of  elements  with  different  metals  for  electrodes 
and  elements  with  two  similar  electrodes.  In  the  latter  case,  the  effect 
is  due  to  the  contact  between  a  metal  and  two  different  liquids,  but  in 
the  former  case  the  effect  is  principally  due  to  the  opposition  of  the 
two  metals.  J.  McC. 

Galvanic  Elements  with  Several  Different  Liquids  and 
Identical  Metallic  Electrodes.  Marcellin  P.  E.  Berthelot  (Compt. 
rend.,  1903,  137,  421—430.  Compare  this  vol.,  ii,  524).— The  E.3I.F. 
of  elements  containing  the  same  metal  (zinc,  copper,  or  platinum)  as 
electrodes  and  several  liquids  in  porous  cells  have  been  determined. 
In  the  first  case,  the  terminal  liquids  were  solutions  of  normal  salts 
(zinc  sulphate  and  sodium  sulphate),  and  other  salt  solutions,  acids,  or 
alkalis  were  interjiosed  between  these.  In  all  cases,  the  difference  of 
potential  was  very  small.  In  some  instances,  where  several  liquids 
wei'e  interposed,  practically  no  E.M.F.  was  obtained,  but  this  does  not 
indicate  that  there  is  no  potential  difference  at  the  surfaces  of  contact 
of  the  various  liquids,  but  only  that  the  final  effect  is  the  result  of 
compensation. 

"VVhen  the  terminal  liquids  are  solutions  of  an  acid  and  of  a  normal 
salt,  the  E.M.F.  is  low  if  the  acid  is  a  weak  one  like  boric  acid,  but  it 
is  comparatively  high  if  sulphuric  acid  is  used,  and  particularly  with 
platinum  electrodes.  The  E.M.F.  does  not  remain  constant  for  any 
length  of  time,  because  by  diff'usion,  sulphuric  acid  gets  into  the  other 
solutions  and  very  greatly  modifies  their  properties  from  an  electro- 
motive point  of  view. 

With  an  alkali  solution  for  one  terminal  liquid,  and  a  normal  salt 
solution  for  the  other,  the  E.M.F.  is  comparatively  high,  and  almost 
the  .same  for  a  two-liquid  cell  as  when  other  solutions  are  interposed 
between  these  liquids.  The  high  E.M.F.  is  attributed  to  the  special 
electrochemical  relationship  between  metallic  oxides  and  alkalis  ;  with 
respect  to  acids  and  normal  salts,  the  metal  (zinc,  copper,  platinum) 
oxides  are  electropositive,  but  with  reference  to  alkalis  they  are  electro- 
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negative,  and  these  two  influences  acting  on  the  two  electrodes  will 
tend  to  establish  a  considerable  potential  difference. 

A  high  E.M.F.  is  also  produced  when  the  terminal  liquids  are 
solutions  of  an  acid  and  of  an  alkali,  and  the  E.M.F.  is  almost  the 
same  with  salt  solutions  interposed,  as  when  only  the  two  liquids  are 
used. 

The  author  discusses  shortly  the  seat  of  energy  in  the  various 
galvanic  elements  described  by  him.  J.  McC. 

Chemical  Potential  and  Electromotive  Force.  Wildkr  D. 
Bancroft  (J".  Physical  t'hem.,  1903,  7,  416— 427).— The  author  states 
that  the  paper  is  chielly  based  on  a  letter  from  Gibbs.  In  a  system 
in  which  there  is  a  flux  of  electricity,  the  equation  for  equilibrium  is 
(r  "-]")+ rta(/^ "-/*'-<;/>"  + ^')  =  o,  where  V",  V  are  the  electrical 
potentials  of  pieces  of  the  same  kind  of  metal  connected  with 
the  electrodes,  t^',  (/>"  are  the  gravitational  potentials  assumed  to  be 
uniform,  /j',  fx"  are  the  intrinsic  potentials,  and  cia.  is  Maxwell's 
electrochemical  equivalent.  From  this,  neglecting  the  gravitational 
potentials  and  assuming  Avogadro's  law  to  hold  in  the  solution,  is 
deduced  for  a  cell  with  concentration  electrodes  (^V"—V')  =  aa{Jj  + 
ATlogyaj Ma  - iJ-"a)>  whcrc  y^  Is  the  density  of  a  component,  and  Ma  its 
molecular  weight,  B  depends  on  solvent  and  temperature.  This  may  be 
written  V"  -  V '  =  UaAl / Ma.log{ya/G),  similar  to  the  Nernst  expression, 
but  has  the  advantage  of  bringing  out  the  fact  that  G  (the  solution 
pressure  of  Nernst's  formula)  is  a  function  of  at  least  three  variables, 
electrode,  solvent,  and  temperature.  Other  formulas  of  Nernst  and 
Planck,  as,  for  example,  those  applied  in  the  case  of  cells  with  electro- 
lytes of  dilTerent  concentration,  are  also  deducible  from  the  fundamental 
equation.  L.  M.  J. 

Laws  Governing  Electric  Discharges  in  Gases  at  Low  Pres- 
sures. AV.  K.  Cakh  (r/iil.  Trans.,  1003,  J,  201,  403— 433).— Paschen 
has  found  that  with  spherical  electrodes  and  a  given  spark  potential 
the  gaseous  pressure  at  which  an  electric  discharge  occurs  is  inversely 
proportional  to  the  distance  between  the  electrodes.  The  author, 
using  parallel  plate  electrodes  in  a  uniform  field,  extends  the  application 
of  the  above  law  to  a  number  of  gases  (air,  hydrogen,  and  carbon 
dioxide)  for  pressures  at,  and  below,  the  critical  pressure  (this  being  the 
pressure  for  which  the  spark  potential  has  its  minimum  value).  The 
values  of  the  spark  potentials  weie  for  all  pressures,  independent  (1) 
of  the  size  of  the  electrodes,  provided  the  discharge  took  place  in  a 
uniform  field;  (2)  of  the  material  of  the  electrodes,  iron,  zinc, 
aluminium,  and  brass  being  used  in  turn.  Paschen's  law  appears  to  be 
applicable  so  long  as  the  distance  between  the  electrodes  is  greater 
than  the  diameter  of  the  sphere  of  molecular  action.  The  minimum 
spark  potential  varies  with  different  gases,  but  is  a  constant  for  a  given 
gas,  independent  alike  of  the  gaseous  pressure  and  of  tlie  distance 
between  the  electrodes.  From  the  author's  results  it  seems  that  the 
minimum  spark  potential  is  a  property  of  the  atom  rathar  than  of  the 
molecule  ;  for  any  selected  gas  its  value  may  be  calculated  additively. 

J.  C.  P. 
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Do  the  Ions  carry  the  Solvent  with  them  in  Electrolysis  ? 
CoRNELis  A.  LoiiUY  DK  Bruyn  {Proc.  K.  Ahad.  Wetensch.  Ainsterdavi, 
1903,  6,  97 — 99). — The  electrolysis  of  a  solutiou  of  silver  nitrate  in  a 
mixture  of  methyl  alcohol  and  water  was  carried  out  between  silver 
electrodes.  After  the  electrolysis,  the  solutions  at  the  cathode  and  at 
the  anode  were  analysed.  No  change  in  the  concentration  of  the 
methyl  alcohol  could  be  detected,  although  the  method  adopted  was 
sufficiently  accurate.  The  result,  therefore,  indicates  that  there  is  no 
migration  of  solvent  molecules  with  the  ions,  although  it  is  possible 
that  the  two  ions  act  in  a  similar  manner  and  carry  equal  quantities  of 
one  or  both  of  the  solvents,  but  in  opposite  directions.  J.  McC, 

Colour  of  Ions.  Al.  Pfluger  {Ann.  Physik,  1903,  [iv],  12, 
430 — 438). — The  absorption  of  solutions  of  permanganates  and  of  solu- 
tions of  salts  of  ^-rosaniline  have  been  quantitatively  determined,  and 
Ostwald's  statement  that  "  the  spectra  of  dilate  solutions  of  different 
salts  with  the  same  coloured  ion  are  identical  "  has  been  fully  confirmed. 
The  absorption  of  the  permanganate  solutions  examined  was  in  all 
cases  the  same,  although  the  dissociation  was  not  complete.     J.  McC. 

Stability  of  Salts  -with  Oxidisable  Cathions  and  Anions. 
Richard  Abegg  {Zeit.  Elektrochem.,  1903,  9,  569 — 572). — The  tendency 
of  an  element  of  valency  ?t  in  contact  with  a  solution  containing  its 
own  ions  in  concentration  c  to  take  up  a  positive  charge  of  electricity 
is  measured  by  its  electrolytic  potential  E^  -  0*058/ Jogc.  The  tendency 
of  an  ion  of  a  lower  degree  of  oxidation  to  take  up  a  positive  charge 
and  so  pass  into  an  ion  of  a  higher  degree  of  oxidation  may  be 
measured  in  volts  in  a  similar  way.  The  author  shows  how  the 
stability  of  a  salt,  in  aqueous  solution,  is  connected  with  these 
electrolytic  (or  oxidation)  potentials.  The  following  is  an  example  of 
the  method  employed,  which  is  applied  to  a  number  of  well  known 
cases.  The  tendency  of  a  ferric  ion  to  lose  a  positive  charge  and  so  to 
pass  into  a  ferrous  ion  in  a  solution  containing  [Fe*"]  and  [Fe**j 
gram-molecules  of  ferric  and  ferrous  ions  per  litre  is  0'71  + 
0-0581og[Fe*"J/[Fe"]  volts.  The  tendency  of  an  iodine  ion  to  lose  a 
negative  charge  (or,  what  comes  to  the  same  thing,  to  take  up  a 
positive  charge)  and  so  change  into  neutral  iodine  is  -0'52  + 
0"0581og[l']  volt.  In  a  solution  containing  ferrous,  ferric,  and  iodine 
ions,  equilibrium  will  be  attained  when  the  tendency  of  the  ferric  ions 
to  lose  positive  charges  is  equal  to  that  of  the  iodine  ions  to  take  up 
positive  charges,  that  is,  when  0-71 +0-0581og[Fe*"]/[Fe"]  =- 0*52 + 
0-0581og[I']  or,  when  [Fe"*][r]/[Fe"j  =  1/1900.  Chemically,  this  means 
that  ferric  iodide  can  only  exist  in  solution  in  presence  of  an  enormous 
excess  of  ferrous  iodide,  or  if  iodine  ions  (potassium  iodide,  for  example) 
are  added  to  a  ferric  salt,  the  greater  part  of  the  latter  is  reduced  to 
ferrous  salt  and  the  iodine  ions  are  converted  into  free  iodine.  A 
similar  calculation  for  bromine  gives  [Fe"*][Br']/[Fe'*]  =  76000,  which 
shows  that  ferric  bromide  is  quite  stable.  T.  E. 

Electrolytic  Conductivity  of  Solutions  of  Sodium  in 
Mixtures  of  Ethyl  or  Methyl  Alcohol  and  Water.  S.  Tymstra 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,   1903,  6,  104— 107).— The  con- 
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ductivity  of  solutious  of  sodium  in  difterent  mixtures  of  ethyl  alcohol 
and  water  and  metliyl  alcohol  and  water  have  been  determined  at  IS'^. 
The  two  alcohols  behave  differently  ;  in  tlie  case  of  ethyl  alcoliol,  the 
change  of  conductivity  with  varying  composition  of  the  solvent  is 
quite  regular,  but  with  methyl  alcohol  a  minimum  is  reached.  This 
minimum  is  dependent  on  the  dilution  of  the  solution  as  well  as  on 
the  composition  of  the  solvent ;  it  occurs  when  there  is  about  80  per 
cent,  of  methyl  alcohol  present,  but  only  becomes  evident  when  the 
dilution  is  greater  than  8  litres. 

The  minimum  occurs  in  the  neighbourhood  of  these  dilutions  at 
which  it  has  been  found  (Steger,  Ab&tr.,  1899,  i,  745;  Lobry  de  Bruyn 
and  Steger,  ibid.)  that  a  maximum  reaction  velocity  is  produced  in  the 
substitution  of  a  nitro-group  by  an  alkoxy-group  in  ax-omatic  compounds. 

J.  McC. 

Electrochemistry  of  the  Compounds  of  Iodine  and  Oxygen. 
I  and  II.  Erich  MCllek  {Zeit.  Ekktrochem..,  1903,  9,  584 — 594  and 
707 — 710). — The  author  applies  Luther's  theory  of  the  relation 
between  the  E.M.F.  corresponding  with  the  conversion  of  the  lowest, 
intermediate,  and  highest  stages  of  oxidation  of  a  substance  into  each 
other  (Abstr.,  1900.  ii,  705,  and  1901,  ii,  301)  to  the  reactions  (1)  1'  + 
4H,0  +  Si-'  —  10/  +  8H- ;  (2)  1'  +  3H.p  +  QF  :^  10/  +  6H* ;  (3)  10./  + 
H20  +  2i'':=r  10/ +  2H*.  In  alkaline  solutions  containing  the  sub- 
stances in  normal  concentration,  the  E.M.F.  found  at  platinised 
electrodes,  compared  with  the  normal  hydrogen  electrode,  are  0*227 
volt  for  (2)  and  0-513  volt  for  (3),  from  which  the  value  0-298G  volt 
is  calculated,  by  Luihex-'s  formula,  for  reaction  (1),  whilst  the  value 
found  by  experiment  is  0"387  volt.  A  graphical  representation  of  the 
influence  of  the  concentration  of  the  ions  on  the  E.M.F.  of  the 
reactions  is  given,  and  this  is  used,  in  conjunction  with  the  above 
values,  to  deduce  the  behaviour  of  acidihed  solutions  of  the  different 
iodine  compounds. 

The  second  part  of  this  communication  contains  a  graphical  method 
of  representing  the  changes  of  free  energy  which  accompany  the 
reactions  between  the  different  stages  of  oxidation  of  iodine.  An 
interesting  conclusion  is  drawn  that,  ''  A  lower  and  a  higher  stage  of 
oxidation  can  only  react  to  form  a  given  intermediate  stage  when  all 
the  I'eactions  leading  to  the  other  intermediate  compounds  are  accom- 
panied by  a  loss  of  free  energy."  A  case  in  point  is  the  reaction 
between  periodate  and  iodine  ions  to  form  iodate.  This  does  not  take 
place  in  alkaline  solutions,  probably  because  the  reaction  of  these 
substances  to  form  another  intermediate  compound  (free  iodine)  is 
accompanied  by  gain  of  free  energy.  In  acid  solutions  or  in  presence 
of  platinum  black,  or  in  light  or  at  higher  temperatures,  this  is  no 
longer  the  case,  and  the  reaction  takes  place.  T.  E. 

Anode  Potentials  in  the  Formation  of  Lead  Carbonate  and 
Chromate.  Gi;iih.\kd  Ju.st  {ZtU.  Elekirochem.,  1903,  9,  517—549). 
— When  a  .solution  containing  sodium  chlorate  and  carbonate  is 
electrolysed  with  a  luad  anode,  the  potential  at  the  anode  sometimes 
increa.ses    gradually    by   more    than    1    volt  (the   current   being    kci)t 
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constant).  The  author  finds  that  the  lower  potential  is  that  of  lead  in 
a  solution  containing  bivalent  lead  ions,  whilst  the  higher  potential  is 
that  of  lead  peroxide,  but  the  potential  difference  between  a  lead 
anode  and  a  solution  containing  bivalent  lead  ions  depends  very  much 
on  the  anodic  current  density  Cprobably  owing  to  local  increase  of  the 
concentration  of  the  lead  ions),  so  that  at  high  current  densities  it  may 
rise  to  the  normal  value  for  lead  peroxide.  When  this  is  the  case, 
lead  jieroxide  is,  of  course,  formed  on  the  anode.  In  the  solutions 
containing  chlorate  and  carbonate,  the  skin  of  lead  carbonate  formed  on 
the  anode  (Abstr,,  1902,  ii,  442)  diminishes  its  effective  surface  and  so 
increases  the  current  density  until  the  potential  rises  to  the  value 
at  which  lead  peroxide  is  formed.  T.   E. 

Electrolysis  of  Fused  Lead  Chloride  with  Reference  to  its 
Connection  with  Current  Density  and  Current  Yield.  A. 
Appelberg  (Zeit.  anorg.  Chem.,  1903,  36,  36 — 75). — In  continuation 
of  the  work  of  Helfenstein  (Abstr.,  1900,  ii,  383)  and  Auerbach 
(Abstr.,  1901,  ii,  590),  the  author  has  determined  the  current  yield  and 
studied  the  phenomena  which  occur  at  the  cathode  and  at  the  anode  in 
the  electrolysis  of  fused  lead  chloride.  The  arrangement  was  similar 
to  that  used  by  Helfenstein,  and  the  fused  lead  chloride  was  contained 
in  a  V-tube.  The  results  (exhibited  in  tables  and  graphically)  which 
are  obtained  with  varying  current  density  show  that  as  the  density 
decreases  the  yield  of  lead  diminishes  regularly.  If  the  current  yield 
curve  be  extrapolated,  it  meets  the  current  strength  axis  at  about  0'05 
ampere  ;  therefox'e,  if  the  current  strength  is  reduced  below  this,  no 
lead  is  sejjarated.  The  minimum  current  intensity  corresponding  with 
this  point  is  about  0*6  volt,  but  these  values  are  not  absolute,  since 
they  vary  with  the  conditions  of  the  experiment,  such  as  temperature 
and  distance  between  the  electrodes.  With  high  cun-ent  densities,  the 
polarisation  is  almost  constant  at  1*25  volts,  and  is  independent  of 
the  density. 

The  chlorine  yield  was  determined  by  Auerbach's  method,  using 
varying  current  density.  With  high  densities,  the  yield  agrees  with 
the  lead  yield,  but  with  low  densities,  the  agi^eement  is  not  good,  and 
this  is  to  be  attributed  to  variation  of  the  experimental  conditions. 

The  electrolysis  takes  jilace  in  a  cylindrical  vessel  standing  either 
vertically  or  obliquely,  just  as  in  the  V-tube  ;  in  all  cases,  the  current 
yield  is  independent  of  the  duration  of  the  electrolysis. 

When  a  cylindrical  cell  was  u.sed,  a  cloud  of  lead  was  always  pro- 
duced in  the  lead  chloride  ;  in  order  to  avoid  this,  a  current  of  chlorine 
was  passed  through  the  fused  mass,  but  this  was  not  successful  and  it 
lowered  the  current  yield. 

In  the  electrolysis  of  a  eutectic  mixture  of  lead  chloride  and 
potassium  chloride  (mixture  in  molecular  proportions,  melting  point 
about  430°),  no  lead  cloud  is  formed  ;  as  the  solubility  of  lead  in 
this  mixture  is  low  and  as  a  comparatively  low  temperature  can  be 
u.sed,  it  has  been  found  that  at  high  current  densities  Faraday's  law  is 
obeyed,  even  when  no  special  arrangement  is  adopted  for  separating  the 
electrodes.  The  eutectic  mixture  of  lead  chlorirle  and  sodium  chloride 
(about  2PbCl2-l-NaCl,  melting  point  440°)  behaves  in  quite  the  same 
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way.  Addition  of  ferric  chloride  to  the  fused  lead  chloride  diminishes 
the  yield  of  lead;  0"1  per  cent,  of  ferric  chloride  diminishes  the  yield 
to  76  8  per  cent.,  and  when  2  per  cent,  of  ferric  chloride  is  present 
the  yield  is  only  about  20  per  cent. 

RiciiAUD  LoRKNz  has  developed  the  formula  a  =  100  -  (/I'/i"')  to  express 
the  cour.se  of  the  curves  obtained  ;  a  is  the  percentage  current  yield, 
k  and  n  are  constants,  and  i  is  the  current  strength.  J.  McC. 

Decompositions  in  Potassium  Cyanide  Silver  Baths. 
Eduaud  Joudis  and  Wiliielm  Sthamer  (Zeit.  Eleldrochem.,  1903,  9, 
572 — 575). — The  decompositions  in  three  electroplating  baths  were 
studied.  Two  of  these  contained  a  solution  of  silver  cyanide  in 
potassium  cyanide  ;  one  of  them  was  used  for  plating,  whilst  the  other 
remained  idle  ;  the  third  bath  contained  a  solution  of  silver  chloride 
in  potassium  cyanide.  All  the  baths  lost  cyanogen,  the  working  baths 
more  quickly  than  the  idle  one  and  the  chloride  bath  more  quickly  than 
the  other.  The  amount  of  carbonate  increased  most  rapidly  in  the 
working  baths,  which  points  to  anodic  oxidation  of  cyanide ;  this  was 
most  marked  in  the  chloride  bath.  The  loss  of  cyanide  was  greater, 
however,  than  can  be  accounted  for  by  the  increase  of  carbonate  ]  after 
several  months'  work,  oxalic  and  acetic  acids  were  found  to  be  present. 
The  common  statement  that  new  silver  baths  give  bad  results  is  quite 
devoid  of  foundation.  T.  E. 

Reaction  Acceleration  and  Retardation  in  Electrical  Reduc- 
tions and  Oxidations.  Rudolf  Kuss  {Zeit.  j)/iysikal.  CJiem.,  1903, 
44,  641 — 720). — The  depolarisation  caused  by  nitrobenzene,  ;;-nitro- 
phenol,  sodium  hypochlorite,  and  quinhydrone  with  gold,  platinum, 
silver,  iron,  and  nickel  electrodes  has  been  determined  ;  the  first  two 
substances  were  examined  in  acid  and  in  alkaline  solutions.  The 
.<-trongest  influence  is  exerted  by  gold  and  the  least  by  nickel.  The 
material  of  the  electrode  is  not  constant  in  its  action  ;  by  prolonged 
cathodic  polarisation,  it  can  be  rendered  more  active,  but  this  activity 
is  of  an  unstable  nature. 

In  those  cases  where  the  depolarisation  is  good,  the  concentration- 
potential  curve  is  very  regular  and  represents  a  logarithmic  function. 
According  to  the  nature  of  the  electrode,  the  accelerating  or  retarding 
action  of  the  metal  is  indicated  by  the  curve.  The  total  eifect 
must  be  regarded  as  the  sum  of  two  separate  effects — the  nature  of 
the  metal  used  and  its  particular  state  of  activity  at  the  time.  These 
two  ell'ects  may  be  in  the  same  or  in  opposite  directions  so  far  as 
the  reduction  or  oxidation  is  concerned.  J.  McC. 

On  the  Possible  Forms  of  the  Melting  Point  Curve  for  Binary- 
Mixtures  of  Isomorphous  Substances.  Juhaxnes  J.  van  Laah 
{Proc.  K.  Akad.  Weiensch.  Aiasterdam,  1903,  6,  151 — 169).— A 
mathematical  paper  in  which  it  is  proved  that  in  the  curve  repi-esent- 
ing  the  melting  points  of  binary  mixtures  of  isomorphous  substances 
an  interruption  may  occur.  In  this  connection,  it  is  necessary  to 
remember  that  unstable  phases  may  occur,  particularly  in  the  solid 
condition,  and  in  all  ca.ses  it  is  po.ssible  to  trace  the  melting  point 
curve  through  the  eutectic  point. 
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The  author  shows  that  the  occurrence  of  a  eutectic  point  and  the 
appaient  interiuption  in  the  series  of  solid  mixtures  caused  by  it 
necessarily  follow  when  the  heat  required  for  the  mixing  of  the  solid 
phase  is  high  and  thus  causes  unstable  conditions.  In  reality,  the 
curve  is  continuous,  but  as  a  rule  only  a  part  of  the  continuous  curve 
above  the  eutectic  point  can  be  experimentally  determined. 

J.  McC. 

The  Specific  Heat  of  Solutions  of  Naphthalene  in  Various 
Organic  Solvents.  The  Heat  Change  arising  from  the  Dis- 
solution of  Naphthalene  in  various  Solvents.  Cakl  Forch  {Ann. 
rhysik,  1903,  [iv],  12,  202—210;  211— 217).— The  specific  heats  of 
solutions  of  various  concentrations  of  naphthalene  in  chloroform, 
carbon  disulphide,  toluene,  benzene,  and  ether  have  been  determined. 
When  the  results  are  plotted  graphically,  it  is  found  that  the  specific 
heat  of  the  solutions  varies  almost  rectilinearly  with  the  concentration. 
From  the  results,  the  specific  heat  of  naphthalene  has  been  calcu- 
lated and  found  to  be  about  0-354,  although  the  value  from  the 
solutions  in  ether  is  0-427.  The  specific  heat  of  solid  naphthalene 
is  about  0-32  and  that  of  liquid  naphthalene  is  0-41,  therefore 
naphthalene  dissolved  in  carbon  disulphide,  toluene,  benzene,  or 
chloroform  has  a  specific  heat  just  a  trifle  higher  than  that  of  solid 
naphthalene,  whilst  in  ethereal  solution  its  specific  heat  approaches 
that  of  naphthalene  in  the  liquid  state. 

The  heat  of  solution  of  naphthalene  in  the  same  solvents  has  also 
been  determined.  In  toluene,  benzene,  or  chloroform,  the  heat  of 
solution  is  independent  of  the  dilution  ;  in  carbon  disulphide,  it  is  a  trifle 
higher  at  higher  concentrations,  and  in  ether  there  is  a  decided 
increase  in  the  heat  of  solution  as  the  concentration  rises.  The  heats 
of  solution  determined  were:  3504  cal.  in  carbon  disulphide,  32*60 
cal.  in  toluene,  32-26  cal.  in  benzene,  27-04  cal.  in  chloroform,  and 
28-07  cal.  in  ether  at  1-63  per  cent.,  and  29-26  cal.  at  8-44  per  cent. 
The  heat  of  fusion  of  naphthalene  is  35-6  cal.  and  agrees  with  the 
beat  of  solution  in  carbon  disulphide.  There  is  a  difference  between 
the  heat  of  fusion  and  heat  of  solution  in  toluene  and  benzene,  and  a 
greater  difference  in  the  cases  of  chloroform  and  ether.  J.  McC. 

Determination  of  Specific  Heats,  especially  at  Low  Tem- 
peratures. H.  E.  ScuMiTZ  {Froc.  Hoy.  Soc,  1903,  72,  177—193).— 
The  following  specific  heats  have  been  determined  : 


Copper O'ObOO 

Thallium...  0-0301 

Lead     0  0-29  4 

Aluniinium  0-1724 

Cast  iiou      o-08ya 

The  results  given  under  a  were  found  between  the  temperature  of 
liquid  air  and  the  ordinary  temperature  by  the  method  of  mixture. 
Those  given  under  h  were  obtained  by  determining  the  weight  of  ice 
which  was  formed  on  a  cylinder  of  the  metal  after  it  had  been  cooled 


h. 

c. 

a. 

b. 

c. 

00793 

0  0936 

Nickel.... 

.     0  0843 

0-0823 

0-1094 

0  032t) 

Cobalt  .... 

..  0'0843 

00837 

0-10795 

0  0300 

0-03046 

Zinc 

.  0-0839 

0  0849 

00931 

0-1735 

0-21825 

Silver  .... 

.  0-0514 

0-0519 

0-0559 

0-1189 

Till  

.  0-0498 

0-0508 

0-0552 
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in   liquid  air  and   then   immersed   in    water.     Under   c,  the   results 
obtained  between  100°  and  20°  by  the  method  of  mixture  are  given. 

Comparing  these  results,  it  is  seen  that  the  proportional  alteration 
of  specilic  heat  is  relatively  lai'ge  for  metals  of  low  atomic  weight. 
Consequently,  the  approximate  constancy  of  atomic  heat  for  the  higher 
temperature  range  is  not  preserved  for  the  lower  temperature  range, 
and,  in  fact,  for  the  metals  examined  at  the  lower  range  there  is  a 
progressive  rise  of  atomic  heat  with  atomic  weight.  J.  McC. 

Thermochemical  Studies  of  Colouring  Matters.  Rosaniline 
and  Pararosaniline.  Jules  Sciimidlin  {Compt.  rend.,  11)03,  137, 
331 — 334). — The  heats  of  neutralisation  of  rosaniline  and  pararos- 
aniline have  been  determined;  on  account  of  the  low  solubility,  it  was 
only  possible  to  carry  out  the  determinations  with  dilute  solutions  of 
acids.  It  was  found  that,  besides  the  thermal  change  due  to  neutralisa- 
tion, another  heat  change,  sometimes  negative  and  sometimes  positive, 
takes  place,  which  is  accompanied  by  either  a  development  or  a  destruc- 
tion of  colour.  This  second  phenomenon  is  probably  due  to  hydration 
or  dehydi-ation.  The  dissolution  of  the  base  of  rosaniline  in  acetic 
acid  is  accompanied  by  two  superposed  thermal  changes  which  take 
place  at  different  speeds.  The  observed  effects  were  :  C(C,.H^'NH.,)3'0H 
(colourless)  +  C^H^O.,  =  C(CgH,-NH2).,(OH)-C^H4-NH2,C.^H,0,  (colour- 
less)-h  7-87  Cal.,  and  C(C,H^-NH,);(0H)-C^H4-NH.„0.,H,0;  (colour- 
less) =  H2O  +  C(CyH^NH.2)2:C,;H,:NH,C2H402  (coloured)"- 3  39  Cal. 

With  hydrochloric  acid,  the  reaction  is  different,  because  a  coloured 
solution  is  first  formed  on  dissolving  the  mono-  or  tri-hydrochloride  in 
this  acid,  and  the  product  then  becomes  hydrated  to  yield  a  colourless 
carbinol  derivative.  The  following  table  gives  the  heats  of  neutralisa- 
tion of  the  salts  of  rosaniline  and  pararosaniline  : 

Pararos- 

Monoliyih'ochlorldcs.  aniline.  Rosaniline. 

Base  dissolved  in  (HCl  +  lOOHgO)...      -i-18-53Cal.      +18-75  Cal. 
Dissolved  hydrocliloride      8-39     „  866     „ 


Solid     base  +  HCl     (solution)  =  solid 

hydrochloride +  H2O    lO'U     „  10-13     „ 

Trihydrochlorides. 
Hydrochloride  dissolved   in   (HCl  + 

IOOH2O)    8-39     „  8-66     „ 

Dissolved  tribydrochloride 1"99     ,,  2*31     ,, 


Solid     hydrochloride -f- 2HC1     (solu- 
tion) =  solid  tribydrochloride 6"35     „  6"40     „ 

Sulphates. 
Base  dis.solved  in  (H2SO4  4-200 HgO)         2120     „  21-51     „ 

Sulphate   10-58     „  10-92     „ 


Solid    base-f- iH.,S04     (dissolved)  = 

solid  sulpha'te-f- Up    10-62     „  10-59 


634  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Pararos- 
Acetates.  aniline.  Rnsaiiiliiie. 

Base  dis.^olved  in  2'7  percent,  acetic 

acid +    5-19  Cal.      +  5-13  Cal. 

Dis.solved  p.cetate     1*33     ,,  159     „ 


Solid    base  +  CgH^Og     (dissolved)  = 

solid  acetate +  H2O 3-86     „  3-84 

Oxalates. 
Base  dissolved  in   (HOI  +  lOOHoO  + 

IC2H2O4)  ".  ...         1970     „  19-67 

Oxalate  dissolved  in  (HCl  +  lOOH^O)         1-2-43     „  12-74 


Solid    base  +  JCgHoOf,    (dissolved)  = 

solid  oxalate +  H26 7-27     „  6-93     „ 

J.  McC. 

Lowering  of  the  Freezing  Point  of  Aqueous  Hydrogen 
Peroxide  by  Sulphuric  and  Acetic  Acids.  Harry  0.  Jones  and 
Grantland  Murray  {Amer.  Chem.  J.,  1903,  30,  205 — 209.  Compare 
Jones,  Barnes,  and  Hyde,  Abstr.,  1902,  ii,  203;  Jones  and  Carroll, 
this  vol.,  ii,  131). — Sulphuric  acid  produces  a  much  greater  lowering 
of  the  freezing  point  of  hydrogen  peroxide  than  of  water,  and  the 
molecular  lowering  is  greater  the  more  concentrated  the  solution  of 
hydrogen  peroxide.  The  freezing  point  of  water  is  lowered  by  acetic 
acid  to  an  extent  which  corresponds  approximately  with  the  sliglit 
dissociation  of  the  acid,  whilst  the  freezing  point  depressions  in  the  case 
of  hydrogen  peroxide  are  somewhat  greater  than  with  water.  Sulphuric 
and  acetic  acids  seem,  therefore,  to  undergo  greater  electrolytic  dis- 
sociation in  hydrogen  peroxide  than  in  water.  A.  McK. 

New  Laws  of  Tonometry  which  can  be  Deduced  from 
Raoult's  Experiments.  E.  Wickersheimer  {Compt.  rend.,  1903, 
137,  319 — 322). —  Starting  with  the  Clapeyron  and  Clausius'  equation, 
the  author  mathematically  deduces  that  the  expenditui*es  of  heat  neces- 
sary to  separate  from  a  solution  the  same  quantity  of  the  solvent  either 
in  the  solid  or  the  gaseous  state,  are  in  the  proportion  of  the  .squares 
of  the  ab.solute  freezing  and  boiling  points.  From  Baoult's  law,  it  is 
deduced  that  whatever  be  the  substance  (non-electrolyte)  dissolved  in 
a  given  solvent,  the  density  of  the  saturated  vapour  of  the  solution  is 
constant,  that  is  to  say,  it  is  independent  of  the  nature  and  weight  of 
the  dissolved  substance  when  the  solution  is  a  dilute  one. 

The  author  further  shows  that  the  coefficient  adopted  should  be 
1  98335  instead  of  1-988.  J.  McC. 

The  Boiling  Point  Curves  of  the  System  :  Sulphur— Chlorine. 
H.  W.  Bakhuis  Koozeisoo.m  [Proc.  A'.  Akatl.  Wefensch.  Anisterdatn,  1903, 
6,  63 — 66). — The  vapour  pressure  and  the  boiling  point  curves  of 
mixtures  of  sulphur  and  chlorine  have  been  determined.  In  the  liquid 
state,  these  elements  are  miscible  in  all  proportions.    When  the  results 
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are  represented  graphically,  the  liquid  curve  and  the  vapour  curve  very 
nearly  meet  at  a  point  corresponding  with  the  composition  of  the 
mixture  S  +  CI.  The  fact  that  they  do  not  quite  meet  indicates  that 
the  compound  formed,  S.^CIo,  is  not  perfectly  stable  either  in  the  li(|uid 
or  gaseous  condition,  but  undergoes  a  slight  dissociation. 

The  curves  obtained  for  mixtures  lying  between  CIg  and  S  +  Cl  differ 
according  to  the  time  which  has  elapsed  between  preparing  the  mixture 
and  making  the  determination.  When  the  mixture  is  obtained  from 
liquid  chlorine  and  liquid  S.>C1.„  it  remains  yellow  for  a  long  time  if  the 
temperature  is  kept  below  U'^,  but  at  higher  temperatures  it  quickly 
becomes  red  owing  to  the  formation  of  SCl^,  and  at  the  same  time 
there  is  a  diminution  of  volume.  The  presence  of  this  more  highly 
chlorinated  compound  so  modifies  the  vapour  pressure  and  boiling 
point  curves  for  mixtures  richer  in  chlorine  than  SCI  that  they  lie 
nearer  together.  J.  McC. 

Relation  bet'ween  Trouton's  Formula  and  Van  der  Waals' 
Equation.  A.  A.  Brandt  {J.  Russ.  Fhi/s.  Chem.  Soc,  1903,  35, 
ii,  417 — 420). — As  has  been  pointed  out  by  Guldberg,  the  ratio 
between  the  absolute  boiling  point  and  the  absolute  critical  tempera- 
ture is,  for  most  substances,  constant  and  equal  to  0'6.  By  applying 
this  relation  to  Van  der  Waals'  equation,  the  author  derives  Trouton's 
formula,  the  constant  of  which  is  calculated  to  be  10'8;  this  is  only 
about  half  the  experimental  constant,  which  varies  between  20  and 
22.  T.  H.  P. 

Vapour  Densities  of  some  Carbon  Compounds  ;  an  Attempt 
to  Determine  their  Exact  Molecular  Weight.  Sir  William 
Kamsay  and  Bektkam  D.  Steele  {Zeii.  pJujsikal.  Chem.,  1903,  44, 
348 — 378). — The  carbon  compounds  studied  are  methyl  alcohol,  ether, 
benzene,  toluene,  hexane,  n-octane,  and  /3e-dimeLliylhexane,  which  were 
all  carefully  purified.  A  weighed  quantity  of  each  substance  was 
taken,  and  its  vapour  density  determined  in  an  apparatus  similar 
in  principle  to  that  used  by  Gay-Lussac.  The  pressure  under  wliich 
the  volume  of  vapour  was  measured  could  be  varied,  so  that  its  com- 
pressibility could  be  ascertained  within  certain  limits.  For  very  low 
pressures,  the  compressibility  was  determined  with  an  apparatus 
previously  constructed  by  one  of  the  authors  (Trans.,  1902,  81,  1176). 
The  determinations  of  the  vapour  density  were  further  made  at  tliree 
temperatures,  100°,  115°,  and  130°,  obtained  by  surrounding  the 
vaporisation  tube  with  the  vapour  of  chlorobeuzene,  boiling  under 
suitable  pressure.  Oxygen  was  taken  as  the  standard  of  comparison, 
but  instead  of  tindiug  its  density  directly  at  the  above-mentioned 
tempeiatures,  the  authors  determined  its  coefKcient  of  expansion 
between  0°  and  130°  (  =  0-0036G94),  and  used  the  figure  1-42961  as  the 
weight  in  grams  of  1  litre  of  oxygen  at  0°,  this  number  being  based  on 
the  work  of  llegnault,  Jolly,  Leduc,  and  llayleigh. 

The  authors'  experimental  results  are  summed  up  in  a  number  of 
curves,  obtained  by  plotting  PVjT  against  1'  for  each  temperature. 
An  extrapolation  to  ^'  =  0  then  gives  tlie  value  of  the  vapour  density 
under  zero  pressure.     It  is  found  that    the  differences  between  the 
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values  so  found  for  the  molecular  weight  and  the  values  obtained  by 
taking  the  sum  of  the  atomic  weights  of  the  constituent  elements  are 
too  gi-eat  to  be  accounted  for  by  the  experimental  errors  of  the  method, 
which  have  been  carefully  estimated.  Determinations  with  different 
samples  of  hexane,  benzene,  ether,  and  toluene  show  that  the  discre- 
pancies cannot  be  attributed  to  the  impurity  of  the  materials  used. 
The  authors  discuss  several  other  possible  causes,  but  these  are  all 
regarded  as  inadequate.  J.  C.  P. 

Determinations  of  Molecular  Weights  at  very  High  Tem- 
peratures. Waltjieu  Nerkst  {Zeit.  Elektrochera.,  1903,  9,  622--628). 
— Victor  Meyer's  displacement  method  is  used,  the  tube  consisting  of 
pure  iridium.  Owing  to  the  extreme  difficulty  of  working  this 
material,  the  volume  of  the  bulb  is  only  about  25  c.c.  In  order  to  weigh 
the  minute  quantities  of  material  required,  a  special  balance  was 
constructed  on  the  torsion  principle.  A  thin  glass  rod  was  fastened  to 
a  quartz  fibre  stretched  horizontally.  One  end  of  the  glass  rod  was 
used  as  a  pointer,  the  position  of  which  was  read  on  a  glass  scale. 
The  apparatus  is  heated  in  an  iridium  tube,  coated  externally  with 
magnesia  and  asbestos,  and  heated  by  means  of  an  electric  current. 
The  temperature  was  measured  photometrically  by  comparing  the 
emission  of  the  heated  tube  with  a  standard  source  of  light.  Since 
the  different  parts  of  the  interior  of  the  tube  are  all  at  the  same 
temperature,  its  radiation  is  the  same  as  that  of  a  black  body,  and  its 
temperature  may  be  calculated.  The  air  displaced  by  the  vapour  is 
measured  by  the  displacement  of  a  thread  of  mercury  in  a  calibrated 
capillary  tube.  The  upper  part  of  the  apparatus  is  cooled  by  a  spiral 
of  copper  tubiug  through  which  water  circulates,  so  that  by  rubber 
connections  it  may  be  connected  to  the  glass  capillary  tube  and  to  the 
arrangement  for  introducing  the  weighed  substances. 

The  evaporation  of  the  substances,  when  dropped  into  the  hot  tube, 
usually  takes  place  so  rapidly  that  a  little  of  the  vapour  is  driven  up 
into  the  cold  upper  part  of  the  apparatus ;  the  volume  of  air  displaced 
is  therefore  usually  rather  too  small  and  the  molecular  weight  calcu- 
lated too  high. 

The  following  are  the  results  obtained  : 


Substance.  Temp.      Mol.  weight. 

Carbon  dioxide    ...   1973°    42-1—  44-3 

Mercury  1952    201-0— 205-0 

Water 1973      17-1—18-4 

Sodium  chloride  ...   1973      53-1—  63-3 
Potassium  chloride  1980      81-8—  85  9 


Mol. 

Substance.  Timiij).    weiglit. 

Sulphur 1690°     59 

„       1808      54 

„       1820      48 

„       1930      54 

„       1998      44 

.,       2023      54 


The  experiments  with  sulphur  were  made  in  an  atmosphere  of 
nitrogen.  When  sulphur  was  introduced  into  the  tube  containing  air 
no  change  of  volume  took  place,  which  shows  that  sulphur  dioxide  is 
not  dissociated  at  1950°.  At  the  same  temperature,  silver  was  not 
volatile. 

The  higher  figures  in  the  above  table  were  always  obtained  with 
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the  larger  amounts  of  substance  owing  to  the  larger  quantity  of 
vapour  driven  into  the  cold  part  of  the  apparatus.  The  values  for 
sulphur  are  also  too  high  on  account  of  the  polymei'isation  of  the 
sulphur  vapour  in  the  cooler  parts  of  the  tube.  T.  E. 

Critical  Density.  Isidor  Traube  [Zeit.  Elektrochem.,  1903,  9, 
619 — 620). — A  number  of  small  glass  bulbs  of  known  densities  are 
sealed  up  in  a  glass  tabe  with  chlox-oform.  Even  at  10°  above  the 
critical  temperature,  the  bulbs  remain  Heating  at  different  levels  for 
hours,  indicating  differences  of  density  in  the  contents  of  the  tube  of 
more  than  50  per  cent.  The  author  interprets  this  experiment  by 
supposing  that  the  vapour  and  liquid  consist  of  molecules  of  different 
sizes;  at  the  critical  temperature  the  two  become  completely  miscible, 
but  not  identical.  T.  E. 

Pressure  Curves  of  Univariant  Systems  "which  contain  a 
Gas  Phase.  Albert  Bouzat  {Campt.  rend.,  1903,  137,  322 — 324. 
Compare  this  vol.,  ii,  529,  588). — The  ratio  of  the  temperatures  (abso- 
lute) at  which  the  vapour  pressures  of  the  system  are  900  mm. 
and  300  mm.  respectively  has  been  determined.  The  systems  all  con- 
tain one  gas  phase  and  are  divided  into  four  groups  ;  the  hrst  group 
(solid  ::i:r  liquid  +  gas)  is  represented  by  chloroform  hydrate  and  chlorine 
hydrate  ;  the  second  group  (solid  :^  solid  +  gas,  or  solid  :^  gas)  is 
represented  by  NH^Cl.SNlIg — 3ZnCl5,,6NH3,  and  ammonium  carb- 
amate ;  the  third  group  (liquid  -^  gas)  is  represented  by  chlorine — 
fluorobenzene  and  acetone  ;  and  the  fourth  group  (liquid  :;=;  solid  -f-  gas) 
is  represented  by  NH^N03,|NH3— Se02,2HCl  and  NHJ,3NH3.  The 
following  law  is  found  to  apply  to  all  four  groups  :  the  ratio  of  the 
absolute  temperatures  corresponding  with  the  same  pressure  in  any 
two  systems  whatever  of  the  same  group  is  constant  whatever  be  the 
pressure  chosen.  This  law  may  also  be  expressed  as  follows  :  the 
variation  of  enti'opy  which  results  from  the  liberation  of  a  molecule 
of  gas  under  a  detiuite  pressure  has  the  same  value  for  all  systems  of 
the  same  group.  But  the  variation  of  entropy  which  results  from 
the  liberation  of  a  molecule  of  gas  from  a  solid  or  from  a  liquid  under 
a  detiuite  pressure  decreases  from  group  1  to  group  4.  J.  McC. 

Association  of  a  Liquid  Diminished  by  the  Presence  of 
another  Associated  Liquid.  IIaiihy  C.  Jones  and  Grantland 
Murray  (Amer.  Chem.  J.,  1903,  30,  193 — 205). — The  connection 
between  the  association  of  a  solvent  and  its  dissociating  power  has 
been  expressed  by  Dutoit  and  Aston  (Abstr.,  1897,  ii,  546),  whilst 
Jones  and  Lind.say  (this  vol.,  ii,  55)  have  proved  that  the  electrical 
conductivity  of  a  salt  in  mixed  solvents,  such  as  water,  methyl,  ethyl, 
and  propyl  alcohols,  is  often  smaller,  for  a  definite  concentration,  than 
in  the  less  conducting  of  the  two  solvents  present  in  the  mixture  ;  it 
was  accordingly  assumed  that  the  dissociating  power  of  one  solvent 
is  influenced  by  the  presence  of  tlie  other. 

To  determine  the  mutual  influence  of  associated  li(iuids  on  each 
other's  association,  molecular  weights  of  each  associated  liquid  in  the 
other  have  been  determined  by  the  cryoscopic  method  and  the  results 
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compared  with  the  molecular  weights  of  each  individual  liquid.  The 
substances  used  were  water,  acetic  acid  and  formic  acid  ;  these  liquids 
dissolve  readily  in  one  another  without  chemical  interaction,  do  not 
undergo  much  electrolytic  dissociation,  and  ai'e  strongly  associated. 

Formic  acid,  after  purification  by  distillation  over  phosphoric  oxide  and 
fractional  solidification  of  the  product,  was  fuund  to  solidify  at  7°. 

The  association  of  water  is  greatly  diminished  by  acetic  acid.  In 
the  most  dilute  solutions,  the  molecular  weight  is  slightly  greater  than 
the  molecular  weight  corresponding  with  HgO,  whilst  in  the  most  con- 
centrated solutions  the  value  is  a  little  greater  than  that  corresponding 
with  (1120)2.  Ramsay  and  Shields  have  shown  that  in  pure  water  the 
molecules  correspond  with  the  composition  (H.,0)^.  The  effect  of 
formic  acid  on  the  association  of  water  is  similar,  the  associated  mole- 
cules of  water  being  broken  up  even  to  a  greater  extent  than  with 
acetic  acid.  The  association  of  acetic  acid  is  greatly  diminished  by 
water.  In  the  other  cases  examined,  it  is  also  shown  that  the  asso- 
ciated molecules  of  the  dissolved  substance  are  broken  down  by  the 
solvent  into  simpler  molecules  ;  the  numerical  data  of  the  investiga- 
tion are  tabulated  and  curves  are  given  showing  the  variation  of 
molecular  weight  with  concentration. 

The  experiments  of  Jones  and  Lindsay  {loc.  cit.)  are  interpreted  in 
the  light  of  the  preceding  results.  A.  McK. 

Variation  of  the  Absorption  CoefiBcient  of  Ammonia  in 
Water  by  the  Addition  of  Carbamide.  Fkanz  Goldschmidt 
{Zeit.  anory.  Chem.,  1903,  36,  88—91.  Compare  Abstr.,  1902,  ii,  15). 
— The  value  of  X"\p.[H.^O]l\^.p'.[H^O]'  obtained  from  the  previous 
results  should  be  equal  to  1,  but  it  is  actually  found  to  be  inconstant, 
and  to  vary  from  1-28  to  1-44.  The  cause  of  this  deviation  is  discussed, 
and  it  is  concluded  that  it  is  due  to  the  variation  of  the  absorption 
coefficient  due  to  the  added  carbamide.  The  relative  lowering  of  the  solu- 
bility of  ammonia  by  carbamide  is  found  to  be  about  022  (1/«[1  -I'ji], 
where  I  is  the  absorption  coefficient  in  water  at  25°,  and  I'  is  the 
absorption  coefficient  in  a  carbamide  solution  of  normality  n).  This 
lowering  has  not  previously  been  i-ecognised  for  non-electrolytes. 
The  relative  lowering  is  independent  of  the  concentration  of  the 
ammonia  and  of  the  carbamide.  J.  McC. 

Velocity  of  Transformation  of  Carbon  Monoxide.  II, 
Andreas  8mits  and  Ludwig  K.  Wolff  {Proc.  K.  Ahid.  Wetensch. 
Amsterdam,  1903,  6,  66—72.  Compare  this  vol.,  ii,  276).— By  the 
method  previously  used,  it  has  been  proved,  with  pumice-nickel-carbon 
as  catalyst,  that  at  445°  the  conversion  of  carbon  monoxide  into  carbon 
dioxide  and  carbon  is  a  unimolecular  reaction,  contrary  to  Schenk  and 
Zimmermann's  statement  (this  vol.,  ii,  423)  that  it  is  a  bimolecular 
one.  No  satisfactory  reaction  constant  could  be  obtained  at  4-15°,  and 
this  was  proved  to  be  due  to  the  fact  that  at  this  temperature  the  re- 
action is  reversible,  although  Boudouard  (Abstr.,  1901,  ii,  646)  has 
stated  that  at  445°  carbon  monoxide  can  be  completely  decomposed  into 
carbon  and  carbon  dioxide.  Starting  with  carbon  dioxide  in  the 
reaction  vessel  at  445°,  it  was  found  that  after  prolonged  heating 
carbon  monoxide  was  formed,  but  the  same  equilibrium  could  not  be 
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attained    as    when    the    experiment    was    carried    out    with    carbon 
monoxide. 

Even  on  using  a  catalyst  obtained  by  reducing  nickel  oxide  with 
hydrogen,  it  has  not  been  found  possible  to  verity  Schenck  and  Zimmer- 
mann's  results,  and  no  explanation  can  be  oli'ered  of  why  they  obtained 
results  leading  to  the  conclusion  that  the  reaction  is  a  bimolecular 
one.  J.  MoC. 

Kinetics  of  the  Reaction  between  Carbon  Monoxide  and 
Oxygen.  Hans  Kuhl  {Zeit.  fhjsikal.  Chem.,  1903,  44,  385—459). — 
The  velocity  of  this  reaction  at  570^  has  been  determined  by  tracing 
the  gradual  diminution  of  pressui-e  accompanying  the  combination  of 
the  two  gases.  The  results  obtained  were  somewhat  irregular,  for 
although  the  reaction  in  general  appeared  to  be  of  the  third  order,  the 
velocity  varied  according  as  one  or  other  of  the  gases  was  first  intro- 
duced^ into  the  reaction  vessel,  which  was  made  of  internally  glazed 
porcelain.  Thus  the  initial  velocity  when  dry  oxygen  is  added  to 
moist  carbon  monoxide  is  ten  times  greater  than  that  observed  when 
moist  carbon  monoxide  is  added  to  dry  oxygen,  carbon  dioxide  being 
originally  present  in  both  cases ;  when  carbon  dioxide  has  not  been 
previously  introduced,  the  velocities  in  question  are  in  the  ratio  2  :  1. 
The  initial  velocity  is  in  general  retarded  when  carbon  dioxide  is 
originally  present ;  it  is  in  the  main  independent  of  the  oxygen  con- 
centration, but  proportional  to  the  first  power  of  the  carbon  monoxide 
concentration ;  it  increases  with  the  amount  of  water  vapour  present, 
although  somewhat  irregularly,  and  to  a  less  than  proportional  extent. 
Further,  the  initial  velocity  is  increased  when  the  reaction  vessel  has 
been  previously  exhausted. 

In  some  cases,  where  the  results  obtained  were  not  in  agreement 
with  the  formula  for  a  termolecular  reaction,  an  empirical  formula  was 
found  more  satisfactory.  In  accounting  for  the  influence  of  water 
vapour  on  the  reaction,  the  author  refers  to  the  view  advocated  by 
Dixon  and  L.  Meyer,  who  suggested  that  the  union  of  carbon  monoxide 
and  oxygen  really  took  place  in  two  stages  :  (a)  CO  +  H.^0  =  CO.2  +  H^  ; 
{b)  2H2  +  02=  SII^O.  The  author  now,  assuming  that  (6)  takes  place 
much  more  rapidly  than  (a),  deduces  a  theoretical  expression  which 
has  a  marked  formal  reseml)lance  to  the  empirical  expression  referred 
to  above.  Neither,  however,  is  satisfactorily  in  accord  with  all  the 
experimental  results. 

The  paper  contains  also  a  new  mode  of  arriving  at  the  theoretical 
efjuatioii  for  the  velocity  of  a  reaction  of  the  third  order,  in  the  special 
case  where  the  leactiug  suljstances  are  present  in  equivalent  (juantity. 

J.  C.  P. 

The  Rate  of  Formation  of  Sulphur  Trioxide  in  Presence  of 
Platinum.  Gujdo  i>ODi..\NOKH  and  K.  Kuitkn  {Zcit.  Klfldrucliem.., 
1903,  9,  559 — 568). — Mixtures  of  dry  sulphur  dioxide,  oxygen,  and 
nitrogen  in  dift'erent  prot)ortions  are  admitted  into  a  vacuous  tube 
containing  platinum,  and  heated  at  a  constant  temperature.  The 
volume  of  tiie  enclosed  gas  is  maintained  constant,  the  jirogress  of  the 
reaction  being  observed  by  means  of  the  change  of  pressure.   Platinised 
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asbestos  cannot  be  used,  since  asbestos  is  attacked  by  sulphur  trioxide  ; 
platinum  wire  gauze  Avas  therefore  employed.  Since  the  dissociation 
of  sulphur  trioxide  is  not  perceptible  below  430^,  the  velocity  of  the 
reaction  may  be  taken  to  be  proportional  to  the  product  of  some  power 
of  the  concentration  of  the  sulphur  dioxide  and  of  the  oxygen.  The 
results  are,  on  the  whole,  in  fair  agreement  with  the  requirements  of 
the  equation  for  a  reaction  of  the  third  oi'der — dcldt  =  K{Cao.^\Co^. 
The  effect  of  temperature  is  to  increase  the  velocity  of  the  reaction 
1'4  to  1*5  times  for  each  10°  rise  of  temperature.  The  values  of  /i  at 
any  temperature  should  be  unaffected  by  the  addition  of  an  indifferent 
gas  to  the  mixture ;  this  is,  however,  not  the  case.  The  addition  of 
nitrogen  to  a  mixture  of  2  volumes  of  sulphur  dioxide  and  1  volume 
of  oxygen  accelerates  the  reaction  in  such  a  way  that  the  percentage 
of  the  sulphur  dioxide  which  is  converted  into  sulphur  trioxide  in  a 
given  time  is  independent  of  the  quantity  of  nitrogen  added.  No 
explanation  of  this  deviation  from  the  theory  is  attempted. 

The  rate  of  fox-mation  of  sulphur  trioxide  is  increased  by  adding 
sulphur  dioxide  or  oxygen  in  excess,  but  not  so  much  as  the  theory  of 
reaction  velocity  would  lead  one  to  expect.  The  reaction  has  a 
measuiuble  velocity  at  100°,  T.  E. 

Velocity  of  Transformation  of  Persulphuric  Acid  into  Caro's 
Acid,  and  the  Formula  of  the  Latter.  Martin  Mugdan  {Zeit, 
Mlektrochem.,  1903,  9,  719 — 721). — -The  velocity  of  transformation  of 
persulphuric  acid,  dissolved  in  a  large  excess  of  sulphuric  acid,  into 
Caro's  acid  is  proportional  to  the  concentration  of  the  persulplniric 
acid.  The  velocity  constants  increase  with  the  concentration  of  the 
sulphuric  acid.  The  addition  of  potassium  sulphate  diminishes  the 
velocity.  To  decide  between  the  formuljB  proposed  for  Caro's  acid 
(H2SO5  and  IlgSgOg),  the  author  has  used  the  reaction  with  potassium 
iodide  ;  a  substance  having  the  first  formula  would  react  thus,  H^SO^  + 
2K1  =  1^2804 +  21  + HgO,  whilst  one  having  the  second  formula  would 
give  IlgSgOg  +  4KI  =  2K2SO4  +  41  +  HgO.  Twice  as  much  iodine  is 
formed  for  each  equivalent  of  acid  which  disappears  in  the  second  case 
as  in  the  first.  The  author's  results  are  in  good  agreement  with  the 
second  formula,  and  he  therefore  gives  to  Caro's  acid  the  formula 
H2S20,j,  this  being  identical  with  the  formula  adopted  by  Armstrong 
and  Lowry  (Abstr.,  1902,  ii,  558).  T.  E. 

Determination  of  the  Viscosity  of  Phenol  in  the  Liquid  State. 
O.  ScAUPA  {^'uovo  Cimenio,  1903,  [v],  5,  117 — 130). — The  author  has 
determined  the  viscosity  of  phenol  at  different  temperatures  by  means 
of  Poiseuille's  apparatus,  the  results  obtained  leading  to  the  following 
conclusions :  the  variation  of  the  viscosity  of  phenol  with  the  tem- 
perature proceeds  regularly  and  without  singular  points  down  to  the 
temperature  of  spontaneous  crystallisation,  that  is,  to  below  the 
temperature  corresponding  with  its  melting  point.  As  is  the  case 
with  hygroscopic  substances,  Graetz's  relation  between  internal  friction 
and  critical  temperature  is  not  applicable  to  phenol.  Neither  Graetz's 
formula  nor  an}'  other  of  those  proposed  represents  the  viscosity  of 
phenol  when  it  is  completely  liquid.  T.  H.  P. 
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Relation  between  Stefan's  Pormulce  for  the  Internal  Pressure 
of  Liquids  and  Van  der  Waals'  Equation.  A.  xV.  Buandt  {J. 
liuss.  Phi/s.  Chem.  Soc,  1903,  ii,  -109 — 415). — The  author  shows  that 
the  formulae  giv'eu  by  Stefan  (Abstr.,  1887,  3215)  for  the  internal 
pressure  of  liquids  can  be  easily  deduced  from  Van  der  Waals'  equation, 
and  hence  merit  attention  in  the  consideration  of  the  connection 
between  the  theories  of  vaporisation  and  capillarity. 

T.  H.  P 

Initial  Acceleration  in  Chemical  Change,  Victor  H.  Veley 
{r/iil.  May.,  1903,  [vi],  6,  271— 279).— When  the  rate  of  a 
chemical  change  is  low  at  first,  rises  gradually  to  a  maximum,  and 
finally  falls  oii"  in  accordance  with  the  law  of  mass  action,  the  phe- 
nomenon may  be  attributed  either  (1)  to  the  formation  up  to  a  certain 
point  of  some  accelerating  substance,  or  (2)  to  the  formation  and 
retention  up  to  a  certain  point  of  an  intermediate  or  final  reaction 
product,  this  being  responsible  for  a  delay.  Examples  of  these  two 
categories  are  discussed  in  the  paper.  The  following  actions  are 
classed  under  the  fii'st  head  : — tlie  formation  of  nitrous  acid  when 
certain  metals  are  acted  on  by  dilute  nitric  acid ;  the  formation  of 
persulphuric  acid  when  zinc  is  acted  on  by  dilute  sulphuric  acid;  the 
production  of  manganese  sulphate  in  the  reaction  between  perman- 
ganate and  oxalic  acid  ;  the  formation  of  monosymmetric  sulphur  in  the 
conversion  of  rhombic  sulphur  into  that  modification  ;  the  formation  of 
cyaraelide  in  the  polymerisation  of  cyanic  acid.  Under  the  second 
category  are  classed  the  following  : — the  formation  of  an  unstable  bromo- 
addition  product  in  the  bromination  of  organic  acids  ;  the  decomposition 
of  ammonium  nitrite  in  aqueous  solution  ;  the  evolution  of  carbon 
monoxide  from  formic  and  sulphuric  acids  (about  80°)  ;  the  de- 
composition of  ammonium  nitrate  (about  190'^).  In  the  last  two 
actions,  with  which  the  author  deals  more  particularly,  he  shows  that 
if  allowance  is  made  for  the  retention  up  to  a  certain  point  of  the 
gaseous  products  of  reaction,  the  course  of  the  decomposition  can  be 
accurately  predicted  with  the  help  of  Esson's  hypothesis. 

J.  C.  P. 

Gelatinisation.  II.  S.  A.  Lkvites  (./.  Ihiss.  Phys.  Chem.  Soc,  1903, 
35,  253—263.  Compare  Abstr.,  1902,  ii,  312).— The  author  has 
investigated  the  intluence  of  the  presence  of  a  number  of  different 
electrolytes  and  non-electrolytes  on  the  rapidity  of  gelatinisation  of 
agar-agar  and  gelatin  solutions. 

For  gelatin  solutions,  the  results  are  briefly  as  follows  :  (1)  aqueous 
solutions  of  salts  of  monobasic  acids  retard  gelatiuisation,  whilst  salts 
of  di-  or  poly-basic  acids  cause  an  acceleration.  Hence  tlie  action 
depends  mainly  on  the  anion,  the  part  played  by  the  cathion  being 
much  less  striking.  Exceptions  are  met  with  in  the  case  of  the  salts 
of  the  fatty  acids;  thus  the  alkali  salts  of  the  first  two  acids  of  this 
series  produce  acceleration  where  retardation  of  the  gelatinisation 
would  be  expected,  but  the  salts  of  the  alkaline  earth  metals  cause 
retardation.  (2)  Monohydric  alcohols  diminish  tlio  rate  of  gelatini- 
sation, the  effect  increasing  as  the  molecular   weight  of  the  alcohol 
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increases.  (3)  Polyhydric  alcohols  hasten  gelatinisation.  (4).  Alde- 
hydes, with  the  exception  of  formaldehyde,  which  may  enter  into 
combination  with  the  gelatin,  retard  gelatinisation.  (5)  Carbo- 
hydrates (sucrose)  cause  a  slight  increase  in  the  rate  of  gelatinisation. 

Variations  from  the  above  rules  occur  in  the  case  of  solutions  of 
agar-agar.  Thus  chlorides,  bromides,  or  cyanides  accelerate  gelatini- 
sation ;  otherwise,  the  action  of  salts  of  monobasic  acids  as  well  as  of 
di-  and  poly-basic  acids  is  the  same  as  with  gelatiu. 

In  the  majority  of  cases,  the  results  show  that,  both  with  gelatin  and 
agar-agar,  the  amount  of  the  acceleration  or  retardation  is  proportional 
to  the  quantity  of  electrolyte  or  non-electi'olyte  present.  The  main 
exception  to  this  rule  is  found  in  the  case  of  the  alcohols.       T.  H.  P. 

Apparatus  for  the  Purification  of  Gases.  Henri  Moissan 
{(Joinjit.  rend.,  1903,  137,  363 — 369). — It  has  been  found  that  gases 
may  be  desiccated  by  passage  through  tubes  immersed  in  refrigerating 
liquids ;  thus  moist  air,  after  passage  thx-ough  tubes  cooled  to  -  50°, 
was  so  dry  that  the  moisture  contained  in  3  litres  of  it  produced  no 
measurable  increase  in  the  weight  of  a  drying-tube  through  which  it 
was  finally  passed. 

Experiments  have  shown  that  whilst  in  the  case  of  a  heavy  gas  such 
as  carbon  dioxide  it  is  possible  to  rapidly  sweep  out  the  contained  air 
from  a  generating  apparatus  so  that  the  fourth  litre  collected  contains 
only  0'8  per  cent,  of  air,  in  the  case  of  a  lighter  gas,  such  as  ammonia, 
this  degree  of  purity  was  only  attained  after  collecting  8  litres. 

With  readily  liqueBable  gases,  it  is  shown  to  be  unnecessary  to  free  the 
generating  flask,  delivery  tubes,  &c.,  from  air  before  collecting  the  gases, 
since  these  can  be  solidified  by  passage  through  cooled  vacuum  tubes. 

The  apparatus  used  for  the  preparation  of  pure,  dry  gases,  on  the 
principles  indicated  above,  is  figured  in  the  origiual  paper,  and  consists 
of  the  usual  generating  apparatus  communicating  with  a  series  of 
three  desiccating  tubes  of  special  patterns  immersed  in  suitable  volatile 
liquids  boiling  between  -  200°  and  —  30°,  a  three-way  tap  in  com- 
munication with  (a)  a  mercury  manometer  and  [b)  a  condensing  vessel 
of  special  form,  which  is  connected  to  a  mercury  pump.  The  gas  pro- 
duced is  liquefied,  and  finally  solidified  in  the  condensing  tube  ;  com- 
munication with  the  generating  apparatus  is  then  stopped,  and  the 
remainder  of  the  apparatus  exhausted ;  finally,  the  condenser  is 
allowed  to  regain  the  ordinary  temperature  and  the  gas  is  collected  in 
the  usual  way,  fractionation  being  resoi-ted  to  if  necessary. 

This  method  has  been  successfully  employed  in  the  preparation  of 
carbon  dioxide,  hydrogen  iodide  and  chloride,  nitric  oxide,  and  other 
gases.  T.  A.  H. 

Apparatus  for  the  Liquefaction  of  Hydrogen.  Karl  Olszewski 
{Bull.  Acad.  Sci.  Cracow,  1903,  241 — 246.  Compare  this  vol.,  ii, 
203). — The  apparatus  is  in  principle  the  same  as  that  recently 
described,  but  the  regenerators  have  now  been  arranged  more 
compactly,  being  entirely  enclosed  in  a  single  large  vacuum  vessel. 
Only  1700  grams  of  liquid  air  were  found  necessary  for  the  production 
of  200  c.c,  of  liquid  hydrogen,  A  drawing  of  the  apparatus,  with 
details  of  the  construction  and  method  of  working,  are  given  in  the 
paper.  C.  H.  D. 
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Kegulator  for  Fractional  Distillation  under 
Reduced  Pressure.  Gahkiel  Bertkand  {Bull.  Soc. 
chim.,  I'JOo,  I  iiij,  29,  77()^778). — The  regulator  is 
practically  ;i  kiuil  of  barometer  composed  of  a  vertical 
tube,  tiie  lower  part  of  which  communicates  with  a 
small  mercury  reservoir  which  may  be  raised  or 
lowered  as  re(juired,  whilst  the  top  is  bent  at  right 
angles  and  coTiiiected  with  the  distilling  apparatus.  At 
a  height  of  750  mm.,  the  vertical  tube  is  sealed  to  a 
side  tube  fitted  with  a  mercury  trap  which  com- 
municates with  an  air-pump  or  exhauster.  The  pres- 
sure, which  is  read  off  on  a  syphon-barometer,  is 
regulated  by  moving  the  mercury  reservoir  in  a  verti- 
cal direction  as  requii-ed.  When  the  mercury  reaches 
the  side  tube,  the  communication  between  the  pump 
and  the  distilling  apparatus  is  stopped,  and  remains  so 
while  the  pressure  is  constant.  L.  de  K. 

Separator  for  Fractional  Distillation  under 
Reduced  Pressure.  CIabhiel  Bertrand  \B%dL  Soc. 
chim.,  1903,  [iii],  29,  778 — 779). — The  apparatus 
consists  essentially  of  a  cylindrical  separating  funnel 
furnished  with  a  side  inlet 
tube  connected  with  the  distil- 
ling apparatus.  The  stem  of 
the  separating  funnel  is  fitted 
below  the  tap  with  a  side-tube 
leading  to  the  pump  and  joining 
another  tube  communicating 
with  the  upper  end  of  tlie  funnel, 
which  may  also  be  closed  by  means  of  a  tap.  The 
fractions  are  collected  in  flasks  attached  to  the 
stem  by  means  of  the  indiarubber  stopper.  During 
the  distillation,  the  taps  are  opened,  and  when 
the  receiver  has  to  be  changed  they  are  moment- 
arily closed  (compare  Thorne,  Trans.,  18S3,  43, 
301).  L.  DE  K. 

A  New  Refrigerator.  Braconnier  and  G.  Ciiatelain  (JjuIL 
Soc.  chim.,  1903,  [lii],  29,  779 — 780). — The  apparatus  resembles  that 
of  A.llihn  and  Bi'hal,  the  condensing  tube  being  furnished  with  four 
bulbs,  but  it  has  also  a  double  water  circulation.  The  vapours  pass 
through  the  annular  space  between  two  cold  surfaces  and  meet  with  a 
succession  of  spaces  alternately  widened  and  narrowed  ;  this  prevents 
the  vapours  from  forming  a  cylindrical  column,  which  would  bo  cooled 
only  at  its  circumference.  L.  de  K. 

Wash-bottle  and  Safety-tube.  H.  Vigreux  {Bull.  Soc. 
chim.,  1903,  [iii],  29,  811  — 843). — The  apparatus  consists  of  a  glass 
tube,  closed  at  the  upper  end  by  a  cork,  cidarged  into  a  cylindrical 
bulb  below  the  centre,  and  terminating  in  a  pear-sliaped  bulb,  through 
the  apex  of  which  penetrates  a  glass  tube  of  narrower  ])oro  open  at 
both  ends,  reaching  almost  to  the  cork,  and  serving  as  an   exit  tube. 
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The  pear-shaped  bulb  further  carries  the  entrance  tube,  which  is  a 
lateral  U-tube  having  one  large  and  two  small  bulbs  on  its  outer  and 
longer  limb.  The  washing  liquid  occupies  the  lateral  tube  from  the 
centre  of  the  longer  limb,  and  also  fills  the  pear-shaped  bulb  of  the 
main  tube.  The  apparatus  can  be  used  in  the  I'everse  direction  as  a 
safety  tube.  T.  A.  H. 


Inorganic   Chemistry. 


The  Isotherm  of  the  Dissociation  of  Sulphur  at  448°, 
Gerbaud  Tn'EVi^iY.n  {Zeit.  physikal.  C hem.,  1003,  4.4,  733 — 753). — The 
author  shows  that  a  satisfactory  explanation  of  the  results  obtained 
by  Biltz  and  Preuner  (Abstr.,  1902,  ii,  132)  on  the  gas  density  of 
sulphur  at  448°  under  different  pressures  from  10  mm.  to  500  mm.  is 
that  besides  the  molecules  Sg  and  S.,  there  are  also  Sg  and  S^  molecules 
present.  This  is  deduced  from  the  course  of  the  curve  representing 
the  change  of  gas  density  with  change  of  pressure. 

The  author  has  also  calculated  the  equilibrium  constants  from  the 
experimental  data,  and  thus  the  whole  course  of  the  dissociation  is 
known.  J.  McC. 

Action  of  Phosphonium  Iodide  on  Polychlorides.  Ernestine 
PiREMAN  and  Peter  Fireman  {Amer.  CJiem.  J.,  1903,  30,  116 — 133). — 
Phosphorus  chloronitrides  are  formed  when  phosphorus  pentachloride  is 
heated  with  ammonium  chloride,  and  the  action  of  phosphonium  iodide 
on  polychlorides  was  therefore  investigated  with  the  object  of  preparing 
analogous  phosphorus  compounds.  Phosphonium  iodide  reacts  readily 
on  heating  with  phosphorus  or  antimony  jjentachloride  or  with  tin 
tetrachloride.  Eeduction  of  the  polychloride  takes  place  with  forma- 
tion of  the  lower  chlorides  and  iodides,  hydrogen  chloride  being 
evolved  and  a  part  of  the  phosphorus  being  set  fi-ee  in  the  amorphous 
form.  The  course  of  the  reaction  was  determined  quantitatively  in 
each  case,  and  is  represented  by  the  equations:  SSbClg -f  3PH4I  = 
Sbig  +  2SbCl3  -f  9HC1  +  PH3  +  2P ;  3PC1.,  +  3PH,I  =  PCI3  +  PI3  + 
12HC1  -f  P ;    eSnCl^  -f-  6PH4I  =  SSnCl.^  +  3SnIo  +  18HC1  +  2PH3  +  4P. 

C.  II.  D. 

Molecular  Compounds  of  Iodine.  D.  Stromholm  {Zeit. 
j)hysikal.  Chem.,  1903,  44,  721 — 732). — The  saturation  concentration 
of  iodine  over  free  iodine  and  over  the  periodide,  NMe^f,,,  has  been 
determined  in  pure  solvents  and  in  solvents  containing  the  substance 
which  is  being  examined  as  to  its  capability  of  forming  an  additive 
compound  with  iodine.  The  experiments  were  made  with  ether,  cai-bon 
disulphide,  ether  and  water,  and  ether  and  water  containing  sodium 
sulphate.  The  addition  of  water  to  ether  causes  an  increase  in  the 
saturation  concentration  of  the  iodide,  the  increase  being  greater  over 
the  periodide  than  over  fiee  iodine.  The  increase  over  pure  iodine  is 
almost  exactly  proportional  to  tlje  concentration   of  the  water  in  the 
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ether,  but  the  increase  is  much  more  rapid  wlien  the  periodide  is  used 
for  the  saturation. 

Experiments  were  also  made  with  mixtures  of  alcohol  and  ether, 
alcohol  and  carbon  disulphide,  ether  and  carbon  disulphide,  chloroform 
and  ether,  chloroform  and  carbon  disulphide,  benzene  and  ether,  and 
methyl  iodide  and  ether.  The  increased  solubility  in  those  solvents 
to  which  water  had  been  added  can  be  explained  by  the  formation  of 
iodine  hydrates,  and  similar  increases  wei'e  observed  where  alcohol 
and  ether  were  used,  thus  indicating  that  molecular  compounds  are 
formed  also  with  these.  It  is  to  be  observed  that  these  are  the  solvents 
in  which  iodine  dissolves  with  a  brown  colour,  and  in  those  solvents 
in  which  iodine  dissolves  with  a  violet  or  red  colour  no  evidence  of 
the  formation  of  additive  compounds  coidd  be  found.  J.  McC. 

Arsenic  in  Sea-water,  Rock  Salt,  Table  Salt,  Mineral  Water, 
&c.,  and  its  Estimation  in  some  Common  Reagents.  Aumand 
Gautier  {CGm])t.  rend.,  1903,  137,  374 — 375). — The  author  corrects 
certain  results  given  in  milligrams  instead  of  thousandths  of  a  milli- 
gram, recorded  in  his  previous  paper  on  this  subject  (this  vol.,  ii,  593). 
The  water  of  the  Atlantic  Ocean  in  the  neighbourhood  of  the  Azores 
is  now  shown  to  contain  at  depths  of  10,  1335,  and  5943  metres 
respectively  0-025,  0*010,  and  O'OSO  milligram  of  arsenic  per  litre. 
Specimens  of  sodium  chloride  of  the  following  origins,  («)  the  coast  of 
Brittany,  (h  and  c)  Olonne  sands,  {d)  commercial  so-called  "  English" 
salt,  contained  rej^pectively  0-003,  O'OOl,  0-045,  and  0-015  milligram 
of  arsenic  in  100  grams. 

Specimens  of  rock  salt  from  Stassfurt,  Saint  Nicolas  (near  Nancy), 
Djebel-Amour,  and  Mount  Vesuvius  contained  respectively  0-0025, 
0-014,  0-005,  and  0-175  milligram  of  arsenic  in  100  grams.  A  sample 
of  salt  of  unknown  origin  contained,  after  fusion  at  a  red  heat,  0-030 
milligram  in  100  grams.  T.  A.  H. 

Decomposition  of  Potassium  Chlorate,  -with  some  Observa- 
tions on  the  Decomposition  of  Sodium  Chlorate  and  Per- 
chlorate.  Jon  Scobai  {Zeit.  phijsikaL  Chein.,  1903,  44,  319 — 347). — 
The  chief  reaction  involved  in  the  decomposition  of  potassium  chlorate 
at  395°  is  represented  by  the  equation  4KC103  =  3KC10^  +  KC1,  but 
there  occurs  simultaneously  a  secondai'y  reaction,  represented  by  the 
etjuation  2KC10.j  =  2KC1  + SO^.  The  temperature  395"  was  chosen  for 
the  study  of  these  reactions  after  it  had  been  shown  that  the  per- 
chlorate  is  not  appreciably  decomposed  at  390°,  395°,  or  411°.  The 
course  of  the  decomposition  was  followed  quantitatively,  and  it  was 
found  that  the  primary  reaction  at  395°  is  quadrimolecular,  whilst  the 
secondary  reaction  is  uuiniolecular.  The  decomposition  of  potas.^^ium 
chlorate  in  fii.sed  potassium  nitrate  as  solvent  was  also  studied  at 
410°,  at  which  temperature  potassium  nitrate  itself  is  stable  and  has 
no  action  on  potassium  chloride  or  perchlorate.  In  tliis  case  al.so,  tlie 
course  of  decomposition  is  represented  by  the  two  parallel  reactions 
referred  to  above. 

The  behaviour  of   sodium  chlorate    under    the    action    of    heat      is 
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analogous  to  that  of  potassium   chlorate.     Sodium   perchlorate,  like 
other  perchlorate.e,  decomposes  into  chlorate,  chloride,  and  oxygen. 

J.  C.  P. 

A  Double  Salt  of  Potassium  and  Barium  Nitrates.  William 
K,  Wallbkidge  [Amer.  Cliem.  J.,  1903,  30,  154 — 156). — A  double 
salt  of  the  formula  2KN03,Ba(N03)2  is  obtained  on  evaporating 
concentrated  solutions  of  potassium  and  barium  nitrates,  in  fairly 
large,  opaque,  tetrahedral  crystals,  resembling  impure  barium  nitrate, 
but  giving  very  constant  results  on  analysis.  Other  double  salts  of 
barium  and  the  alkali  metals  are  unknown.  C.  H.  D. 

Preparation  of  Alkali  Metals.  Chemische  Fabriic  Griesiieim- 
Elektron  (D.K.-P.  140737). — Alkali  fluorides  or  silicofluorides  are 
heated  with  metallic  aluminium,  when  the  alkali  metal  distils  off  and 
is  collected.  The  reaction  proceeds  according  to  the  equation  6KF  + 
Al  =  3K  +  K3 AlF^.     The  operation  is  free  from  danger.        C.  H.  D. 

Preparation  of  Sodium  Oxide.  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  142467). — When  potassium  nitrate  is  heated  with 
metallic  potassium,  potassium  peroxide  is  formed,  sodium  nitrate  or 
nitrite,  on  the  other  hand,  is  decomposed  by  metallic  sodium  into  sodium 
oxide,  free  from  pei'oxide,  according  to  the  equations  5Na  +  NaNOjj  = 
SNagO  +  N  and  3Na  +  NaNOg  =  2N'a20  +  N.  The  nitrite  is  to  "  be 
preferred,  as  the  reaction  is  more  under  control  and  the  iron  vessel  is 
less  attacked.  Should  the  product  contain  any  unaltered  sodium  and 
sodium  nitrate,  it  is  again  heated  to  incipient  fusion  in  a  closed 
crucible.  C.  H.  D. 

Reduction  of  Metallic  Oxides  in  a  Current  of  Hydrogen. 
Ferdinand  Glaser  {Zeit.  anorg.  Cliem.,  1903,  36,  1 — 35). — The  oven 
in  which  the  metallic  oxide  was  heated  consisted  of  a  magnesia  tube 
heated  at  a  constant  temperature  by  a  wire  spirally  wound  round  it 
and  through  which  a  current  was  passed.  The  tube  was  supported 
centrally  in  a  glass  tube  narrowed  at  one  end  and  was  insulated  by 
asbestos  and  loose  magnesia.  The  temperature  used  was  up  to  about 
500°  and  was  measured  by  a  platinum — platinum-rhodium  couple.  The 
hydrogen  was  carefully  purified  and  the  formation  of  water  was 
detected  by  allowing  the  gas  to  pass  over  a  sm.all  cylinder  of  dried 
cobalt  chloride.  It  was  estimated  that  0'15  milligram  of  water  is 
sufficient  to  cause  the  blue  cylinder  to  appreciably  change  colour. 

The  reduction  of  the  metallic  oxide  begins  at  a  definite  temperature, 
and  the  following  table  gives  the  tempei^ature  for  the  various  oxides : 


Silver, 
Copper. 


Lead. 


Cadmium. 


34° 
03 


Ai^oO    

H\0   

CuO  (from 

nitrate)  .   1 50 
(powdered)  199 


CiioO 
Pbbo 
PbO:. 
Pb.,0 
Cdb.. 


155 
189 
211 
235 
282 


Nickel.  Nio0.j 188" 

m.f)^ 198 

NiO    230 

NioO  339 

Cobalt,  C00O3 182 

CofjOj 207 

CoV)    228 

Iron.       Fe.,0, 287 

rc:;04 305 

Feb    370 


Manganese. 

MnOo    ...   185° 

Mn.ps  ...  230 

Mn,04  •••  296 

MnO 1300 

Zine. 

ZnO  454 

Mercury. 

HgO  (yel- 

low)   ..     75 

(red)  140 
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In  the  cases  of  metals  with  several  stages  of  oxidation,  it  was  found 
that  the  higher  oxide  is  always  reduced  at  a  lower  temperature  than 
the  lower  oxide. 

With  silver  oxide,  it  was  found  that  there  is  no  catalytic  influence 
exerted  on  the  combination  of  a  mixtui'e  of  hydrogen  and  oxygen. 

The  reduction  of  a  metallic  oxide  at  a  dclinite  temperatxii'e  may 
serve  as  a  method  of  preparing  lower  oxides  in  some  cases,  and  tliis 
method  may  also  be  adopted  for  tlie  estimation  of  the  quantities  of 
the  components  of  a  mixture  of  oxides.  At  300°,  when  a  mixture  of 
copper  oxide  and  zinc  oxide  is  heated  in  a  current  of  hydrogen,  only 
the  copper  oxide  is  reduced,  and  from  the  loss  in  weight  the  ijuantity 
of  copper  oxide  originally  present  can  be  calculated.  At  260°,  only 
the  copper  oxide  in  a  mixture  of  this  witli  ferric  oxide  is  reduced.  In 
a  mixture  of  copper  oxide  and  nickel  oxide,  only  the  copper  oxide  is 
reduced  if  the  temperature  is  not  too  high,  and  when  a  mixture  of 
silver  oxide  and  copper  oxide  is  treated  at  120°,  only  the  silver  oxide 
is  i-educed.  J.  McC. 

A  Peculiar  Property  of  some  Hydrated  Salts.  August 
i)E  SciiULTEX  {Bull.  Soc.  chivi,  1903,  [iii],  724—726). — Although 
the  hydrated  magnesium  phospliate,  IMg3(P()^),,,22H20,  and  arsenate, 
Mg.^(As04).„22H.,0,  lose  18  and  17I£.p  respectively  at  100°,  the  less 
hyiirated  salts,  "iArg3(PO^).3,SH20  and  Mg3(AsO^)2,8H20,  are  stable 
at  this  temperature  ;  the  manner  in  svhich  water  is  lost  in  the  case  of 
these  salts  is  thus  quite  exceptional,  the  octohydrates  retaining  more 
water  at  100°  than  that  which  reinains  in  the  products  formed  on 
heating  the  hydrates  with  22H.,0  at  the  same  temperature  (compare 
thisvol.,  ii,  655).  "  W.  A.  D. 

Precipitation  of  Calcium  and  Magnesium  by  Sodium 
Carbonate.  John  M.  8tillman  and  Alvin  J.  Cox  {J.  Amer.  Chem.  Soc, 
1'J03,  25,  732 — 742). — The  presence  of  sodium  chloride  was  found  to 
have  no  important  influence  on  the  precipitation  of  dilute  calcium 
chloride  solution  by  sodium  carbonate.  Hodium  carbonate  was  added 
to  magnesium  chloride  solutions  in  presence  of  sodium  chloride  and 
sodium  sulphate  respectively,  when  the  latter  exerted  a  greater 
inliuence  in  preventing  precipitation  than  an  equivalent  amount  of 
the  former.  Tlie  inliuence  of  temperature  in  cases  of  solutions  of 
njagnesium  chloride  and  sodium  carbonate,  alone  and  in  presence  of 
sodium  sulphate  and  sodium  chloride  respectively,  has  been  studied 
and  the  results  graphically  depicted.  A.   McK. 

Cupric  Chromate.  Max  GuiiGEu  {Monatsh.,  1903,  24,  4S3 — 197). 
— The  action  of  cupric  chloride  on  potassium  chromate  in  aqueous 
solution  leads  to  the  formation  of  a  voluminous,  rusty-brown  precipi- 
tate, which,  when  left  in  contact  with  excess  of  cupric  chloride 
solution,  becomes  dark  red  and  thus  has  the  composition  of  bdsic 
potassium  cupric  chromate,  K0u.,(OH)(( 'r(),)„,Tr.,0,  and  consists  of 
stellate  aggregates  of  thin,  four-sided  prisms.  Wlien  fusel,  it  blackens 
and   evolves   oxygen ;    the   residue   yields    potassium   chromate   and 
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dichromate  on  extraction  with  water.     When  boiled  with  water,  it  is 
decomposed  with  formation  of  a  basic  cupric  chromate, 

2Cu(OH)2,CuCr04. 
The  rusty-brown  precipitate  first  formed  contains  a  larger  proportion 
of  potassium   and  yields  the  same  basic  cupric  chromate  when  boiled 
with  water. 

Cupric  sulphate  and  potassium  chromate  in  aqueous  solution  yield 
an  amorphous,  rusty-brown  precipitate  which  becomes  crystalline 
when  left  in  contact  with  excess  of  the  copper  salt  solution.  The 
precipitate  is  basic  potassium  cupric  sulphato-chromate,  the  proportion 
of  sulphate  present  depending  on  the  concentration  of  the  copper  salt 
solution  and  the  duration  of  its  contact  with  the  precipitate.  The 
double  salt  is  rapidly  decomposed  either  by  boiling  water  or  by 
fusion,  but  without  formation  of  potassium  chromate.  The  same 
precipitate  is  obtained  on  adding  potassium  hydroxide  to  the  mixture 
of  cupric  sulphate  and  potassium  dichromate  in  aqueous  solution 
(compare  Knop,  Annalen,  1848,  70,52).  Addition  of  sodium  chromate 
to  cupric  chloride  in  aqvieous  solution  results  in  the  formation  of  a 
greenish-yellow  precipitate  which,  when  left  in  the  mother-liquor, 
gradually  assumes  a  bright  rusty-brown  colour,  but  does  not  become 
crystalline.  The  greenish-yellow  substance  is  the  basic  cupric 
chromate,  2Cu(OH)2,CuOrO^  ;  the  rusty-brown  precipitate  contains  a 
larger  propoi'tion  of  chi'omic  acid,  which  is  removed  by  washing  with 
water,  the  greenish-yellow  salt  being  regenerated. 

In  the  action  of  ammonium  chromate  on  cupric  sulphate,  Balbiano's 
results  are  confirmed  (Abstr.,  1888,  1249),  but  it  is  considered  that  the 
original  precipitate  contains  ammonium,  whilst  the  basic  salt 
2Cu(OH).„CuCrO^  is  formed  as  the  result  of  washing  the  insoluble 
substance  with  boilinof  water.  G.  Y. 


Silver  Iodide-nitrate  and  Silver  Iodide.  Eichard  Fanto 
{Monatsh.,  1903,  9.4,477— 482).— The  double  salt,  AgI(AgN03),,  formed 
in  Zeisel's  methoxy-determination,  is  obtained  in  small,  glistening 
needles  if  the  methyl  iodide  current  is  slow  and  largely  diluted  with 
carbon  dioxide.  When  dry,  the  salt  is  perfectly  white  and  melts  at 
118 — 119°;  it  is  not  sensitive  to  light  when  preserved  in  dry  air  and 
is  very  easily  decomposed  by  water  or  alcohol.  The  double  salt 
obtained  by  fusing  lAgl  with  2AgN03  melts  at  the  same  teaicerature 
and  has  the  same  properties  (Risse,  Annalen,  1859,  111,  39). 

In  its  behaviour  towards  light,  silver  iodide  obtained  from  the 
double  salt  is  similar  to  that  obtained  by  precipitation.  The  specific 
gravity  of  silver  iodide,  as  given  by  previous  authors,  varies  between 
5"02  and  5*91.  Silver  iodide,  formed  in  the  cold,  contracts  when 
warmed  from  -  lO'^  to  -t-  70°  and  expands  again  on  cooling  (b^'izcau, 
Compt.  rend.,  1867,  64,  314,  771).  Silver  iodide,  when  prepared  at 
100°  or  when  heated  to  100°  after  formation,  does  not  exhibit  these 
changes  in  density,  and  has  a  higher  sp.  gr.,  namely,  5"79,  than  the 
salt  prepared  at  the  ordinary  temperature,  which  is  found  to  have  a  sp. 
gr.  5-66,  G.  Y. 
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Complex  Haloid  Salts  of  Mercury.  Miles  S.  Siierrill  {Zeit. 
Elektrochem.,  1903,  9,  5-19 — 554:.  Compare  this  vol.,  ii,  534). — Tlio 
lialoid  salts  of  mercury  form  complex  ious  with  the  halogens  (X) 
having  the  general  formula  (IIgX.,),„(X')„,  which  are  partitilly  dis- 
sociated in  aqueous  solution.     The  dissociation  constant 

K,  =  [(HgX.,),„(X')„]/[HgX,]"'[X']",  _ 
where  the  squai-e  brackets  indicate  tlie  concentrations  of  the  sub- 
stances within  them,  and  also  the  values  of  m  and  n  can  be  calculated 
when  the  concentrations  are  known.  The  concentration  of  the  free 
mercuric  haloid  is  obtained  by  means  of  the  coefficient  of  partition 
between  the  aqueous  solution  and  benzene  or  ether.  The  ratio  of  the 
concentrations  of  the  mercuric  ions  in  two  solutions  is  obtained  from 
measurements  of  the  E.M.F.  of  concentration  cells  with  mercury 
electrodes.  Since  the  concentration  of  the  mercuric  ions  in  a  normal 
calomel  electrode  is  calculated  from  the  results  of  Ogg  (Abstr.,  1899, 
ii,  14)  and  Abel  (Abstr.,  1901,  ii,  376)  to  be  5-3  x  10 "-'^  gram-mole- 
cules per  litre,  the  actual  concentrations  in  the  other  solutions  can  be 
obtained.  This  method  is  limited  to  small  concentrations  of  the  mer- 
curic salts  (except  in  the  case  of  the  cyanide),  because  they  are  reduced 
to  mercurous  salts  by  the  mercury  electrode  in  more  concentrated 
solutions. 

The  elevation  of  the  freezing  point  of  a  solution  of  a  haloid  salt  of 
an  alkali  metal  by  the  addition  of  the  corresponding  mercury  salt  and 
the  increase  in  the  solubility  of  the  mercury  salts  in  such  solutions 
are  used  to  confirm  the  results  obtained  by  tho  two  tirst  methods. 

The  following  solubilities  are  given  in  gram-molecules  per  litre 
at  25° : 

Hcr(CN).,.         HgL.  HgP.ro.         HgClo. 

Water  0-44         0-00013         0Ul7         0-263 

Benzene   very  small  0-00493  0-0194       0-0197 

Ether  O'OIO 

Tho  coefficients  of  partition  for  water  :  benzene  are  :  Hgl,^,  1  :  38  ; 
HgBrg,  1:1-12;  HgCl^,  1:0-075.  The  coefficient  for  Hg(CN)2  in 
water  and  ether  is  44  :  1. 

When  the  concentration  of  the  mercuric  salt  is  small  or  the  excess 
of  halogen  ions  is  very  large,  complex  ions  of  the  type  m=  1,  ?t=  2  are 
formed  with  all  four  mercury  .salts,  but  when  their  concentration 
increases,  other  more  complicated  ions  are  formed,  tho  exact  nature  of 
which  is  not  known  so  certainly  as  that  of  the  simpler  typo  found  in 
the  dilute  solutions. 

When  mercuric  cyanide  is  added  to  a  solution  containing  cyanogen 
ions,  the  very  stable  complex  ion  Hg(CN).,(CN').2  is  formed  quantita- 
tively 80  long  as  any  tree  CN'  ions  remain  ;  after  thi.s,  further 
addition  of  mercuric  cyanide  leads  to  the  ion  ng(CN)^(CN').  These 
appear  to  be  the  only  complex  ions  formed  by  mercuric  cyanide. 
In  tlie  more  concentrated  solutions  of  the  remaining  salts,  indications 
were  found  of  the  existence  of  the  following  ions:  (l[gUl.,),,(0r)2, 
(lI«Cy3(0r),,   (HgI'.r.J.,(IV),,and(Hgg,(l')3. 

For    the     numerical    values    of    the    dissociation   const  ints  of   tho 
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complex  ions  and  of  the  mercury  haloid  salts,  the  original  must  be 
consulted.  T.  E. 

Atomic  Weight  of  Lanthanum.  Harry  C.  Jones  {Zeit.  anorg. 
Chem.,  1903,  36,  92—99,  Compare  Abstr.,  1902,  ii,  563.).— The 
author  replies  to  Brauner's  criticism  [Zeit.  anorg.  Chem.,  1903,  33,  317) 
of  atomic  weight  determination  by  synthesis  of  the  sulphate  of  a  metal, 
and  insists  that  the  method  is  in  some  cases  quite  admissible.  The 
author  points  out  that  the  lanthanum  oxide  previously  used  by  him 
was  found  to  be  pure  spectroscopically,  whereas  the  material  employed 
by  Brauner  and  Pavlicek  (Trans.,  1902,  81,  1243)  was  not  thus 
examined.  The  results  obtained  by  Brauner  and  Pavlicek  for  the 
atomic  weight  of  lanthanum  are  higher  by  about  0*25  than  those  found 
by  the  author,  and  the  high  result  is  attributed  to  the  imperfect 
method  of  heating  the  oxide.  The  atomic  weight  determination  by 
converting  the  r  "'ide  into  sulphate  has  been  repeated,  and  the  mean 
value  found  is  13S"80,  which  is  in  good  agreement  with  the  value  pre- 
viously obtained  (138 "77).  In  this  case,  as  before,  the  lanthanum 
oxide  was  heated  in  a  porcelain  crucible  placed  within  a  platinum 
crucible,  and  under  such  circumstances  it  remains  pex-fectly  white. 
Brauner's  method  of  heating  the  oxide  in  a  platinum  crucible  was  tried, 
and  the  atomic  weight  obtained  from  the  result  was  139 '02  when  the 
heating  was  continued  for  1  hour,  and  139-07  when  the  heating  was 
continued  for  5  hours.  After  heating  the  oxide  in  a  platinum  vessel 
and  then  heating  it  in  a  current  of  hydrogen,  a  loss  in  weight  of  about 
0'2  per  cent,  could  be  observed  ;  apparently  when  lanthanum  oxide  is 
heated  in  contact  Avith  platinum  a  small  quantity  of  a  peroxide  is 
formed ;  that  some  change  takes  place  is  shown  by  the  substance 
becoming  slightly  brown.  J.  McC. 

Permanent  Protection  of  Iron  and  Steel.  Maximilian  Toch 
{J.  A/ner.  (Jhem.  /Soc,  1903,  25,  761 — 766). — Experiments  on  the  pro- 
tective influence  of  Portland  cement  on  iron  and  steel  are  quoted.  If 
a  proper  cement  paint  is  applied  to  a  surface  which  has  begun  to 
oxidise,  further  oxidation  will  be  arrested.  If  the  cement  used  is 
very  fine  and  free  from  iron,  calcium  sulphate,  and  sulphides,  it  will 
quickly  set,  and,  when  thoroughly  applied,  it  may  be  painted  with 
adherent  paint.  Free  lime  on  the  surface  of  the  cement  coating  has  no 
injurious  action  on  linseed-oil  paint,  A.  McK. 

Diagram  showing  the  Properties  of  Nickel  Steels.  Leon 
GuiLLET  (Compi.  rend.,  1903,  137,  411 — 413.  Compare  this  vol.,  ii, 
297,  483). — The  author  indicates  graphically  the  percentage  of  carbon 
on  the  abscissa-axis,  and  that  of  nickel  on  the  ordinate,  and  has 
obtained  four  lines  converging  at  1  "65  per  cent,  of  carbon  on  the  axis, 
and  starting  respectively  at  10,  13,  25,  and  29  per  cent,  of  nickel. 
These  lines  divide  the  space  into  live  fields  corresponding  with 
definite  structures  of  the  steels.  The  first  field  represents  steels 
of  the  same  structure  as  ordinary  carbon  steel.  The  second  corresponds 
with  steel  consisting  of  a-irou  and  martensite,  the  third  with  pure 
martensite,  the  fourth  with  martensite  and  y-iron,  and  the  fifth  with 
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y-iron.  By  means  of  the  diagram  and  the  composition  of  a  nickel 
steel,  it  is  possible  to  deduce  its  structure  and  consequently  its 
mechanical  properties.  J.  McC. 

The  Condition  of  Hydrates  of  Nickel  Sulphate  in  Methyl 
Alcohol  Solution.  Cornel  is  A.  Lobky  dk  Bkuyn  and  C.  L. 
JuNGius  {Proc.  K.  Ahad.  Wetensch.  Amsterdam,  1903,  6,  91 — 94). — 
By  determining  the  rise  of  boiling  point  of  methyl  alcohol  when  water 
is  added,  it  was  found  that  the  elevation  (0"2Sr^  for  1  per  cent,  of 
water)  is  quite  normal,  and  no  minimum  boiling  point  is  obtained  as 
with  ethyl  alcohol  and  water.  The  rise  of  boiling  point  of  methyl 
alcohol,  in  which  the  nickel  sulphates,  NiS0^,7H.,0,  NiSO^.GlIgO,  and 
NiSO^,3HoO,3MeOH,  were  dissolved,  was  determined,  and  this  incre- 
ment was  employed  in  calculating  how  much  water  was  absorbed  by 
the  alcohol  from  the  hydrated  salt.  The  results  show  that  only  one 
molecule  of  water  is  retained  by  nickel  sulphate  when  dissolved  in 
methyl  alcohol. 

The  authors  conclude  that,  in  aqueous  solutions,  salt  molecules  are 
combined  with  water  molecules,  and  that  hydrates  are  already  present 
in  the  solutions  from  which  they  crystallise.  J.  McC. 

The  Conductive  Power  of  Hydrates  of  Nickel  Sulphate  dis- 
solved in  Methyl  Alcohol.  Coknelis  A.  Lobry  de  Bruyn  and 
C.  L.  JuNGius  {Proc.  K.Akad.  Wetensch.  Amsterdam,  1903,  6,  94 — 97). — 
The  conductivity  of  solutions  of  the  various  hydrates  of  nickel  sulphate 
in  methyl  alcoliol  has  been  determined  at  18°  for  different  dilutions. 
By  carrying  out  the  determination  immediately  after  preparing  the 
solution  and  again  after  some  delay,  the  fact  was  established  that  a 
stationary  condition  is  set  up  as  soon  as  dissolution  takes  place, 
although  in  some  instances  lower  hydrates  or  alcohol- hydrates  only 
separate  after  some  time. 

With  nickel  sulphate,  the  conductivity  diminishes  as  the  dilution 
increases  until  at  a  dilution  of  128  litres  a  minimum  value  is  obtained. 
Further  dilution  causes  an  increase  in  the  conductivity,  but  even  at  a 
dilution  of  4096  litres  no  maximum  value  has  been  obtained.  The 
conductivity  is  very  small  compared  with  that  of  salts  with  univalent 
ions  in  the  same  solvent  and  with  aqueous  solutions  of  salt:^  generally. 

J.  McC. 

Double  Carbide  of  Chromium  and  Tungsten.  Henri  iMoissan 
and  A.  Kouznktzuw  {(Juinpt.  rend.,  1903,137,  292 — 295). — C/iroininin 
iumjslen  carbide,  C\Vf„3C2Cr.;,  is  formed  by  heating  a  mixture  of 
chromic  oxide,  tungstic  acid,  and  carbon  in  a  carbon  crucible  in  the 
electric  furnaco  for  5  minutes  with  a  curient  of  400  amperes  at  75 
volts,  and  treating  tlie  product  with  warm  hydrochloric  acid,  tlieu  with 
concentrated  ammonia  solution.  It  can  also  be  formed  by  lieating 
chromium,  tungsten,  carbon,  and  copper  in  a  carbon  crucible,  and  dis- 
solving the  copper  from  the  product  with  nitric  acid.  The  double 
carbide  is  obtained  in  small,  hard,  crystalline  grains.  It  lias  a  sp.  gr. 
8"41  at  22°  and  is  not  magnetic.  It  is  attacked  by  clilorine  at  400°, 
bromine  only  slowly  acts  on  it  at  500',  and  at  this  temperature  it  is 
not  aliected  by  iodine.     When  heated  in  the  air,  it   does   not  inllame, 
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and  at  a  red  heat  sulphur  does  not  attack  it.  It  is  not  attacked  by 
any  acid  or  mixture  of  acids.    Althougii  attacked  only  slowly  by  fused  Jc 

potassium  hydroxide  or  alkali  carbonates,  it  is  rapidly  decomposed  by 
fused  alkali  nitrates  or  potassium  chlorate,  giving  a  mixture  of  chrom- 
ate  and  tungstate.  When  heated  in  hydrogen  chloride,  chromic 
chloride,  tungsten  chloride,  hydrogen,  and  methane  are  formed.  By 
the  addition  of  tungsten  to  chromium  steels,  the  formation  of  this 
stable,  hard  carbide  might  give  rise  to  the  production  of  new  steels 
with  special  qualities.  J.  McC. 

Manganic  Periodates.  W.  B.  Price  {Amer.  Chem.  J.,  1903,  30, 
182 — 184). — When  manganese  sulphate  (or  nitrate)  is  dissolved  in  a 
large  excess  of  dilute  sulphuric  acid  (or  nitric  acid)  and  then  mixed 
with  a  sulphuric  acid  (or  nitric  acid)  solution  of  sodium  or  potassium 
periodate  or  of  periodic  acid,  the  substances,  to  which  the  compositions 
NaoMn.^T.jOjj,  K^Mn.Ji^O^^,  and  H^MnglgOj^  are  assigned,  are  respec- 
tively precipitated  as  bright  red  powders.  They  are  remarkably  stable 
in  the  absence  of  reducing  agents.  A.  McK. 

Commercial  Manganese  Silicides.  Paul  Lebeau  {Bull.  Soc, 
chim.,  1903,  [iii],  29,  797 — 798). — A  specimen  of  a  commercial  silico- 
manganese,  which  was  brittle,  had  an  irregular,  sparkling  fracture, 
and  when  polished  resembled  steel,  was  found  to  be  readily  attacked 
by  nitric  acid,  which  left  undissolved  a  quantity  of  powder  consisting 
of  (a)  prismatic  crystals,  resembling  those  of  the  manganese  silicide, 
Mn2Si,  and  (b)  irregular  grains,  having  the  average  composition, 
manganese,  7136  ;  silicon,  2281  ;  carbon  silicide,  2-21:;  ii-on,  2-51  per 
cent.,  with  traces  of  calcium,  and  consisting  probably  of  a  eutectic 
mixture  of  the  silicides  MnSi  and  Mn.2Si. 

A  specimen  of  manganese,  prepared  by  Goldschmidt's  process  and 
containing  5*25  per  cent,  of  silicon,  was  found  to  be  completely  soluble 
in  dilute  nitric  acid.  This,  in  the  author's  opinion,  does  not  indicate 
the  absence  of  the  silicide,  Mn.,Si,  but  rather  that,  owing  to  the  solu- 
bility of  this  in  the  excess  of  molten  manganese,  a  homogeneous  solid 
is  produced  on  cooling  in  which  the  silicide  is  in  a  finely-divided  state, 
and  is  caxn-ied  into  solution  together  with  the  excess  of  manganese 
when  treated  with  nitric  acid.  T.  A.  H. 

Colloidal  Zirconium.  Edgar  Wedekind  (Zeit.  Elehlrochem., 
1903,  9,  630). — A  mixture  of  magnesium  and  zirconia  is  heated  over 
an  ordinary  blowpipe  in  a  metallic  crucible.  Zirconium  (or  possibly 
an  alloy  of  zirconium  and  magnesium)  is  formed,  and  when  extracted 
with  hydrochloric  acid  and  washed  with  water  a  portion  of  the 
zirconium  passes  into  solution  in  the  colloidal  condition.  The  solution 
is  blue  by  transmitted,  turbid  by  reflected,  light.  It  is  coagulated  by 
electrolytes  with  diiliculty  or  not  at  all,  whilst  hydrogen  peroxide 
precipitates  it  without  itself  being  decomposed.  T.  E. 

Binary  Uranium  Compounds.  A.  Colani  {CompL  rend.,  1903^ 
137,  382 — 384). — The  author  has  prepared  a  sei'ies  of  binary  compound^ 
of  uranium  with  non-metallic  elements  by  passing  dry  hydrogen  mix^j 
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with  the  vapour  of  the  appropriate  element  or  the  hydride  of  the 
element  over  the  double  chloride  of  sodium  and  uranium,  maintained 
at  temperatures  between  the  melting  and  boiling  paints  of  this  salt. 

Uranium  selenide,  USe,  is  crystalline  and  inflames  spontaneously 
when  prepared  at  a  low  temperature.  The  selenide  of  the  foi  mula 
U^Se.5  is  produced  at  1000°  in  presence  of  a  rapid  current  of  hydrogen 
carrying  small  quantities  of  selenium  vapour. 

UrKnium  telluride,  U/Peg,  is  produced  in  small  quantities  by  the 
general  method,  but  is  best  obtained  by  fusing  the  double  chloride 
with  sodium  telluride  ;  it  crystallises  in  square  tablets  and  is  black 
with  a  metallic  lustre. 

Uranium  pltosphide,  U-jP^,  best  obtained  by  fusing  sodium  uranium 
chloride  with  aluminium  phosphide,  is  a  black,  crystalline  powder. 
The  arsenide,  UgAs.,,  and  the  antinionide,  UoSbg,  resemble  the 
phosphide.  Uranium  nitride  and  sulphide  have  also  been  prepared 
by  the  general  method. 

These  compounds  burn  with  difficulty  in  air,  but  produce  vivid 
sparks  when  projected  into  the  Bunsen  Hame  :  they  are  violently 
attacked  by  nitric  acid.  T.  A,  H. 

Crystalline  Bismuth  Salts.  August  de  Schulten  {Bull.  Soc. 
chim.,  190:3,  [liij,  29,  7:20—724.  Compare  Abstr.,  1900,  ii,  353). — 
The  salt,  r)lJi.,0^,5N20r,,9H.,0,  obtained  by  dissolving  50  grams  of 
bismuth  nitrate  in  50  c.c.  of  nitric  acid  of  sp.  gr.  1-2,  and  carefully 
diluting  with  3  litres  of  water,  crystallises  in  thin,  hexagonal  plates 
and  has  a  sp.  gr.  4"928  at  15°  ;  on  further  dilating  the  mother  liquors 
from  this  salt,  the  compound  5Bi203.4N205,8B20  slowly  separates  in 
monoclinic  plates  having  a  sp.  gr.  5*290  at  15°. 

Bismuth  pliosphaie,  BiPO^,  is  obtained  in  microscopic  crystals 
by  adding  water  very  slowly  to  a  solution  of  Viismuth  nitrate  and 
sodium  phosphate  in  concentrated  nitric  acid;  it  has  a  sp.  gr. 
6-323  at  15°. 

Jlismuth  arsenate,  BiAsO^,  obtained  similarly,  forms  monoclinic 
prisms  and  has  a  sp.  gr.  7'142  at  15°.  W,  A.  D. 


Preparation  of  Argon  by  means  of  Electric  Sparks.  August 
Beckku  {Zeit.  Ekhtrochem.,  1900,  9,  GOO— 602).— The  quantity  of 
nitrogen  oxides  formed  when  air  is  spai  ked  is  approximately  propor- 
tional to  the  length  of  the  spark  ;  the  length  of  spark  is  limited  in 
practice  by  the  dilKculty  of  insulating  the  electrodes  when  a  high 
K.M.F.  is  used.  'J'he  air  should  also  pass  the  spark  at  such  a  rate 
that  it  is  completely  acted  on  whilst  at  the  same  time  the  oxides  of 
nitrogen  produced  are  not  again  decomposed.  These  conditions  are 
fulfilled  by  passing  the  air  through  a  brass  tube  (5  cm.  diameter) 
contracted  in  the  centre  by  a  brass  disc  with  a  central  hole  which 
forms  one  electrode,  the  other  electrode  consisting  of  a  copper  wire 
insulated  by  .a  glass  tube.  The  spark  is  1*8  cm.  long.  With  a 
mixture  of  Kjual  volumes  of  air  and  oxygen,  each  sparking  tube  gives 
an  absorption  of  about  4  litres  per  hour.  T.  E. 

VOL.  Lxxxiv.  ii.  45 
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Atomic  Weight  of  Radium.  W.  Mahshall  "Watts  {Phil. 
Mag.,  1903,  [vi],  6,  64 — 66). — Kelationsbips  similar  to  those  pre- 
viously describeel  (this  vol.,  ii,  253)  appear  to  exist  between  the 
spectra  of  radium,  mercury,  barium,  and  calcium,  and  from  these  the 
author  attempts  to  calculate  the  atomic  weight  of  radium.  The 
values  so  obtained  vary  between  220"3  and  227*3,  and  the  mean  of  11 
values  is  224-89,  agreeing  closely  with  that  experimentally  obtained 
by  Madame  Curie,  namely,  225.  ■  L,  M.  J. 


Mineralogical    Chemistry. 


Tellurldes  at  Kalgoorlie.  E.  H.  Liveing  {Eng.  and  Mining  J., 
New  York,  1903,  75,  814.  Compare  this  vol.,  ii,  378). — The  following 
tellurides  are  recognised  as  occurring  at  Kalgoorlie,  Western  Australia. 
Calavei'ite ;  the  extreme  results  of  the  assay  of  many  samples  are 
given  under  I  and  II.  A  "  specular  "  telluride,  to  which  the  name 
speculite  is  given,  from  the  Lake  View  Consols,  is  nearly  white  with  a 
bismuth-like  tinge  of  colour,  and  a  perfect  cleavage  like  sylvanite, 
which  it  closely  resembles  except  in  sp.  gr.  (8'64)  and  composition 
(anals.  Ill  and  IV).  Sylvanite  is  silver-white  and  has  a  perfect 
cleavage;  sp.  gr.  8'05  (anals.  V  and  VI).  Between  the  last  two  are 
varieties  (VIE  and  VII [^  which  ai-e  probably  mixtures;  some  are 
devoid  of  cleavage.  Petzite  is  dark  steel-gi'ey  and  has  no  cleavage 
(anals.  IX  and  X).  The  variations  in  the  analyses  of  "  kalgoorlite  " 
indicate  that  this  is  a  mixture  of  petzite  and  coloradoite. 


I. 

II. 

in.      IV. 

\. 

VI. 

VII. 

VIII. 

IX.         X. 

Au. 

42-0 

40-6 

36-6    36-1 

25-5 

26-1 

33-4 

29"2 

25-15    25-3 

Ag. 

0-8 

2  2 

3-50    4-45 

11-2 

11-4 

6-0 

10-6 

40-95    41-20 
L.  J.  S. 

Apatite  from  Rhenish  Prussia.  A.  Sachs  [Centr.  Min.,  1903, 
420 — 421). — Massive  and  crystallised  apatite  of  a  pale  red  colour 
occurs  with  quartz  and  chalcopyrite  in  the  Prinzenstein  mine  near  St. 
Goar.  The  high  value  of  the  angle  ca(0001  :  1011)  =  40°21'  would 
indicate  the  presence  of  only  a  small  amount  of  chlorine,  which  is  in 
agreement  with  the  following  analysis  : 

CaO.  ]\r,t;0.  AiPs.  FeO.  MnO.  KjO.  NoaO. 

54-08          004  0-25  0-02  0-01  0*17  0-13 

P2O5.  F.  Cl.  SiOo.  H.O.  Total.  i^'p.  gr. 

42-93  2-19  0-02         003  0-24         100-11  3-14 

L.  J.  S. 
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Crystallised  Magnesium  Phosphate  and  Arsenate  :  Artificial 
Production  of  Bobierrite  and  Hoernesite.  Aur.usT  de  Schulten 
{Bull.  Soc.  fran<;.  Min.,  1903,  26,  81— 86).— Crystals  of 

i\lg,(POj,„22H,0 
(sp.  gr.  1'640)  are  deposited  from  mixed  solutions  at  10°  of  Mg80^,7H.,0 
(20  grams  in  two  litres)  and  of  Na^HPO^,  121120  and  NaHCOg  (l'J-4 
and  4"5  grams  respectively  in  1  litre).  With  more  concentrated  solu- 
tions, the  precipitate  is  amorphous.  At  20 — 25°  in  a  more  dilute 
solution,  crystals  of  Mg3(PO^).2,8H20  (bobierrito)  are  formed.  Larger 
monoclinic  crystals  of  bobierrite  (sp.  gr,  2'195)  were  obtained  by  the 
method  employed  for  the  artificial  production  of  monetite  (Abstr., 
1902,  ii,  89), 

Crystallised  lsl^^{K?>0^\,22ll.f)  (sp.  gr.  1-788)  and  Mg3(As04).,8H20 
(hojrnesite,  sp.  gr.  2609)  were  prepared  by  similar  means;  and  be- 
tween temperatures  of  0°  and  100°  no  magnesium  arsenates  other  than 
those  with  8H.,0  and  22H2O  were  obtained. 

Crystallographic  determinations  of  the  artificial  bobierrite  and 
ha?rnesite  are  given,  L.  J.  S. 

Artificial  Production  of  Erythrite,  Annabergite  and 
Cabrerite.  August  de  Schulten  [Bull.  Soc.fran^.  Min.,  1903,  26, 
87—90). — Crystals  of  erythrite,  Co3(As04)2,8H20,  are  obtained  by 
allowing  a  solution  of  Isra2HAs04,7H20  (2  grams  in  a  litre)  to  drop 
slowly  into  a  solution  of  CoSO^  (2  grams  in  3  litres)  heated  on  a 
water-bath.  Crystallised  annabergite,  Ni3(As04)2,8H20,  was  obtained, 
but  with  more  difficulty,  by  the  same  method.  Crystals  of  cabrerite, 
(Ni,]\Ig),(As04)o,8H20,  were  also  obtained. 

All  three  substances  crystallise  in  the  monoclinic  system,  and  have 
sp.  gr.  3-178,  3-300  and  2-288  respectively  (compare  this  vol,,  ii,  647). 

L.  J.  S, 

Artificial  Production  of  Kottigite  and  Adamite,  August 
DE  ScuuLTEN  {Bull.  Soc.fran(^.  Min  ,  1903,  26,  91 — 94). — The  amor- 
phous precipitate  obtained  by  mixing  a  solution  of  7jn':iO^,1l\.f) 
(4-5  grams  in  2  litres)  with  one  of  Na2HAsO,,7H20  (3  grams  in  1  litre), 
when  allowed  to  remain  in  contact  with  the  liquid,  changes  in  the 
course  of  8  days  to  small  crystals  of  kottigite,  Zn3(AsO4)2,8H20 
(sp.  gr,  3-309).  Crystals  with  part  of  the  zinc  replaced  by  cobalt,  as 
in  the  natural  mineral,  were  also  obtained. 

If  the  crystalline  deposit  of  kottigite  be  heated  with  the  mother- 
liquor  on  a  water-bath,  it  is  transformed  into  small  crystals  of  adamite, 
Zn3(AsOJo,2n(OH)2.  Purer  orthorhombic  crystals  of  adamite  (sp. 
gr.  4-475)  were  obtained  by  allowing  a  solution  of  ]Sa2HAs04,71l20 
(3  grams  in  1  litre)  to  drop  slowly  into  a  hot  solution  of  ZiiS0j,7iI.^0 
(4-5  grams  in  2  litres),  L.  J.  >^. 

Simultaneous  Production  of  Struvite  and  Newberyite  and 
of  Arsenical  Struvite  and  Rosslerite.  August  de  8(  iiui/ien 
{Bull.  Socfraur.  Min.,  1903,  26,  95— 98).— Crystals  of  struvite  (sp.  gr. 
1-71 1)  are  obtained  by  mixing  two  solutions,  one  containing  20  grams 
of  (NHJ2HPO4,  10  grams  of  (NH^).^S04,  and  12  grams  of  phosphoric 

45—2 
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acid  of  sp.  gr.  1*555  in  80  c.c,  and  the  other  16  grams  of  MgS0^,7H.,0 
in  120  c.c.  When  allowed  to  remain  in  contact  with  the  liquid, 
crystals  of  newberyite  are  developed  at  the  expense  of  the  struvite. 

In  a  similar  manner,  fine  orthorhombic  crystals  (sp.  gr.  1'932)  of 
the  arsenic  compound,  (NH4)]MgAs04,6HoO,  isomorphous  with  struvite 
vvex'e  obtained,  and  at  the  same  time  crystals  of  riisslerite 

(MgHAsO^.THaO).  L.  J.  S. 

Potash-soda-mica  as  a  Druse-minei-al  at  Striegau.  A.  Sachs 
(Centr.  Min.,  1903,  422 — 423). — A  finely  scaly  green  mineral  with 
pearly  lustre  occurring  on  albite  in  drusy  cavities  in  the  Striegau 
granite  gave  the  following  results  on  analysis,  proving  it  to  be  similar 
to  the  margarodite  variety  of  muscovite  : 


SiOo. 

AI.P3. 

Fe,0.,. 

MaO.               CaO. 

MgO. 

45-9'3 

30-95 

2-83 

0-07            1-15 

0-34 

K.,0. 

Na.p. 

Li.,0. 

ll.>0. 

Total. 

9-22 

604 

0-09 

3-70 

100-32 

Other  kinds  of  mica  (biotite,  phlogopite,  lepidolite,  and  zinnwaldite) 
have  been  noted  as  secondary  minerals  in  the  druses  of  the  Striegau 
granite,  but  muscovite  only  i-arely,  L.  J.  S. 

Zeolites  from  the  Neighbourhood  of  Rome.  Ferruccio 
Zambonini  {Jahrh.  Min.,  1902,  ii,  63 — 96). — A  description  is  given 
of  the  zeolites  (phillipsite,  gismondite  and  chabazite)  which  occur 
in  cavities  in  the  leucitites  near  Rome.  Phillipsite  is  found  as  twinned 
crystals  (anal.  II — IV)  and  as  radially  fibrous  spheres  (anal.  I)  ;  the 
composition  is  not  constant,  and  with  decrease  in  silica  there  is  an 
increase  in  lime  and  a  decrease  in  potash.  This  suggests  a  mixture  of 
two  silicates,  CaAl2Si.20g,4H20  and  K2Al2Si40j2,4H20,  but  this  does 
not  hold  good  for  phillipsite  from  other  localities. 

In  the  leucitite  of  Casal  Brunori  and  Mostacciano,  the  most  abundant 
zeolite  is  one  which  agrees  with  phillipsite  in  form,  but  contains  less 
silica  (anals.  V — VIII)  than  typical  phillipsite ;  for  this  zeolite,  the 
name  ])seudo2)hUli2)site  is  proposed.  The  crystals  consist  of  eight 
individuals  twinned  together,  and  are  pseudo-octahedral  in  habit, 
resembling  gismondite  in  general  appearance.  Radially  fibrous  spheres 
also  occur,  as  shown  by  analysis  VI  (the  other  analyses  being  of 
crystals).  Whilst  phillipsite  shows  variations  in  composition,  that  of 
pseudophillipsite  is  constant,  and  is  expressed  by  the  formula 
R2"Al4Sij,Oj8,9H20. 

The  structure  of  the  pseudo-octahedral  twinned  forms  of  gismondite  is 
described ;  analyses  (IX — XI)  of  crystals  fi'om  three  localities  all 
agree  with  the  new  formula  R"Al2Si20j;,4HoO,  which  is  identical  with 
the  liypothetical  formula  of  one  of  the  end  members  of  Streng's 
chabazite  series. 

Chabazite  in  twinned  crystals  of  the  phacolite  habit   gave  analysis 
XII,  and    spheres   of    the  same  mineral   gave  XIII;    these  contain 
less  silica  than  usual,  and  agree  with  the  formula 
4R"Al2Si30io,RSi03,22H20. 
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The  amount  of  water  given  oft'  by  each  of  the  above  zeolites  at 
different  temperatures  is  stated,  and  tlie  diiference  between  phillipsite 
and  pseudophillipsite  in  this  i*espect  is  represented  by  curves. 

Phillipsite.  rseuilophilliii.site.  Gisiiiondite.  '  Chabazitc. 


I. 

II. 

in. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX.* 

X. 

XI. 

XII. 

XIII. 

SiO.,. 

41-37 

43-79 

40-01 

39-34 

87-79 

3S-02 

38-21 

37-84 

33-45 

33-!- 6 

33-48 

40-51 

41-32 

A1203. 

i;3-15 

23-77 

•25 -98 

25-S-2 

25-55 

24-9S 

25-69 

2619 

28-38 

27-92 

2821 

50!i9 

21-00 

CaO. 

S-(3 

5--J.S 

9-10 

9-44 

11 -J4 

11-15 

10-08 

10-98 

14-54 

14-41 

14-70 

10-27 

9-34 

KoO. 

'.)-3S 

10 -'13 

7-4il 

7-43 

4 -10 

3-54 

0-82 

4-03 

2-44 

2-33 

2-23 

6-52 

6-46 

HoO. 

17-73 

16-04 

17-4r) 

17-81 

20-00 

22-01 

19-45 

19-84 

20-92 

20-97 

21-09 

20-98 

21-03 

99  60    99-Sl    100-10    99-84    99-94    99-70  100-25    99-48      99-90    99-49    99-77     9927    100-35 
*  FC0O3,  0-17. 

L.  J.  S. 

Chrysocolla  :  a  Remarkable  Case  of  Hydration.  Charles  M. 
Palmeu  [Amer.  J.  Sci.,  1903,  [iv],  16,  45 — 48). — As  shown  by  the 
following  analyses,  chrysocolla  loses  an  unusually  large  proportion  of 
its  water  over  sulphuric  acid,  this  loss  being  unaccompanied  by  any 
change  in  the  appearance  of  the  material.  On  exposure  to  moist  air, 
slightly  more  than  this  amount  of  water  is  again  absorbed.  The  loss 
at  100°  is  only  slightly  greater  than  that  over  sulphuric  acid.  Some 
of  this  hygroscopic  water  must  have  been  neglected  in  previously  pub- 
lished analyses  of  chrysocolla.  Analysis  I  is  of  impure  blue  material 
from  Pinal  Co.,  Arizona  ;  II,  of  blue  material  from  Arizona,  and  III, 
of  green  material  from  Pinal  Co. 


H.,0 

H.p  (at 

(over 

low  rud 

SiO.,. 

CiiO. 

Al.,0:,. 

FC2O3.  MiiO.     CaO. 

MgO. 

H.,SO,). 

heat).     Total. 

I. 

38-64 

25-2-2 

11-76 

trace      —        — 

— 

12-36 

12-22     100-20 

n. 

35-84 

31-50 

3-74 

,,      traco       1-76 

0-16 

18-96 

8-32     100-28 

HI. 

33-28 

30-7(J 

4-60 

,,         ,,     uot  dotd. 

not  dctil. 

20-54 

8-CO       97-78 
L.  J.  S. 

Hellandite,  a  Ne-w  Mineral.  Waldemar  C.  Brogger  {■^^1/t  Mag. 
JVaturvid.  Kristiania,  1903,  41,  213 — 221). — Dull  crystals  of  this  new 
mineral  occur  with  sphene,  tourmaline,  apatite,  and  thorite  in  the 
pegmatite-veins  near  KrageiLi,  Norway.  They  are  prismatic  in  habit, 
but  belong  to  the  monoclinic  system;  a  :  6  :  c  =  20646  :  1  :  2-1507  ; 
^  =  70°15'.  Most  crystals  are  altered  to  a  yellow  or  white,  earthy 
material  ;  a  few  are  leather-yellow  to  brownish-black.  The  least 
altered  and  blackest  material  is  tlie  hardest  (H  about  5) ;  sp.  gr.  3-55  ; 
it  has  a  conchoidal  fracture,  and  a  greasy  to  resinous  lustre,  and  is 
optically  isotropic  and  amorphous  (like  gadolinite,  orthite,  etc.)  ; 
analysis,  by  0.  N.  Ileidenreicb,  gave  : 

SiO.j.  Al.p,,.  Fc.,0..,. 

23-55  10-22  2-64 

MgO.  NajO. 

0-05  0-26 

The  mineral  is  readily  soluble  in  hydrochloric  acid  with  evolution  of 
chlorine.  Neglecting  the  water,  the  presence  of  which  is  probably  due 
to  the  alteration  of  the  mineral,  the  formula  is  deduced  as 

Ca,ii;"(iro),(siu,),. 

JJoth  in  crystalline  form  and  chemical  composition,  hellandite  is  analo- 


Mn.p.j.       (Ce,Di,La).p3. 

CaO. 

5-69             40-12 

10-05 

K..0. 

H..0.                  Total. 

0-06 

7-55             100-19 
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gous  to  guarinite  (Abstr.,  1896,  ii,  309),  and,  to  a  certain  extent,  is 
also  related  to  the  datolite-homilite-gadoliuite  group.  L.  J.  S. 

Plumasite,  an  Oligoclase-corundum-rock  from  Califoi*nia. 
Andrew  C.  Lawson  {Bull.  Dep.  Geol.  Univ.  California,  1903,  3, 
219 — 229). — Only  since  the.  experiments  of  Morozewicz  (Abstr.,  1899, 
ii,  762)  has  corundum  been  recognised  as  an  essential  constituent  of 
an  igneous  rock ;  since  then,  corundum-syenites  have  been  described 
from  India,  the  Urals,  Ontario,  and  Montana.  The  corunditerous 
igneous  rock  now  described  occurs  as  a  dyke  in  amphibole-peridotite, 
near  Spanish  Peak,  in  Plumas  County.  It  is  composed  of  coarse, 
granular,  white  oligoclase  (analysi.-^,  by  J.  Newfield,  below),  with  em- 
bedded crystals  (acute  rhombohedra)  of  pale  violet-blue  corundum,  the 
two  minerals  being  present  in  the  proportion  of  84  to  16  respectively  : 


SiOg. 

ALA- 

.    CaO. 

Na.,0. 

H,0. 

Total. 

Sp.  gr. 

61-36 

22-97 

5-38 

8-08 

1-72 

99-51 

2-633 
L.  J.  S. 

Boogaldi,  Barratta,  Gilgoin,  and  Eli  Elwah  Meteorites,  New 
South  Wales.  Archibald  Liversidge  (J.  and  Froc.  Boy.  Soc.  JVeio 
South  Wales,  1902,  36,  341—359,  plates  III— KY).— Boogaldi.— This 
iron,  weighing  2057-5  grams,  was  found  in  1900  at  a  spot  about  2  miles 
from  the  Boogaldi  post-olEce.  It  is  roughly  pear-shaped,-  without 
pittings,  and  shows  on  the  surface  well-marked  lines  of  flow.  The 
structure  is  octahedral;  sp.  gr.  785.  The  results  of  a  partial  analysis 
are  given  under  I.  Some  minute  yellow  and  white  metallic  spangles, 
which  were  insoluble  in  nitric  acid,  and  therefore  presumably  gold  and 
a  metal  of  the  platinum  group,  were  isolated  from  this  meteorite. 

Ba7-raUa. — The  first  stone  of  this  fall  was  found  about  1860,  and 
two  more  masses  were  found  later  ;  of  the  latter.  No.  2  weighs  31 1  lbs., 
and  has  sp.  gr,  3706,  and  No.  3,  48  lbs.,  sp,  gr.  3-429.  The  non- 
metallic  portion  of  No.  2  gave,  on  analysis,  the  results  under  116,  and 
the  metallic  portion  (amounting  to  6-13  per  cent,  of  the  whole)  those 
under  II«. 

Gilgoin. — This  stone,  of  67i  lbs.  and  sp.  gr.  3-857,  was  found  at 
Gilgoin  Station,  in  1889.  It  contains  147  per  cent,  of  magnetic 
material  (analysis  Illa)  ;  the  non-magnetic  portion  gave  \l\b.  Gold 
is  probably  present  in  this  meteorite.  A  second  mass  of  74^  lbs., 
sp.  gr.  3-757,  was  found  at  the  same  locality. 

Eli  Elwah  (or  Hay). — This  was  found  before  1888  at  Eli  Elwah, 
15  miles   west   of   Hay  ;    it  weighed  33A   lbs.  and   has  sp.  gr.  3-537. 


Analysis  IV  : 

Insol.  in 

Fe. 

Ni.         Co. 

Cii.        As.          Cr. 

Mn. 

C.         S.           r.       IICl.    Total. 

I. 

91-14 

8  05       0-48 

0-28      trace      n.  fl. 

— 

n.  (1.       n.  (1.      n.  d.       004      99-89 

I  la. 

fjl-11 

8-03       0-12 

—          —           — 

nil 

—         n.  (1.       n.  il.      I'Sfi        — 

Ilia. 

82-46 

""s^o"" 

-          -           - 

— 

—        trace.      nil.        1-51        — 

SiOa. 

41.20a.  Fe.iO;j. 

FeO.    Mn.      Ni.     Co. 

CaO. 

MgO.  NaoO.  K-aO.     S.        P.      Total. 

lib. 

4V67 

M(>    10-10 

l.^-(!0    trace    0-48    nil 

2-71 

25-82     0-01     0-09     2-00     0-07     100-43 

Illh. 

42  09 

4-08       6-70 

12-(>7    trace    028    nil 

17-5.-i 

12-66     074     0-10     2-54     014     101-03 

1V.» 

30-47 

2-S7       917 

17-0(5    trace    roi     nil 

1-61 

25-58     0-74     0-11     2-30     0-10     100-02 

*  CI,  trace  ;  Cu,  Sn 

Cr,  V 

,  absent. 

L.  J.  S. 
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Replacement  of  Inorganic  Constituents  of  the  Organism 
by  Others.  Thomas  Bokouny  {Pjiiiyer's  Archiv,  11)03,  97, 13  I — 147). 
— The  similarity  of  potassium  to  rubidium  aud  ctosiura,  and  of  calcium 
to  barium  and  strontium,  suggested  experiments  to  ascertain  whether 
one  element  can  replace  another  in  the  organism  without  harm.  The 
present  experiments  on  the  cultivation  of  moulds  in  different  media 
lend  no  support  to  the  idea  that  this  is  possible.  W.  D.  H. 

Is  Muscle  Juice  a  Result  of  Autolysis  ?  Sigval  Schmidt- 
Nielsen  {Beilr.  chem.  Physiol.  Path.,  1903,  4,  182 — 184). — Vogel  has 
stated  that  it  is  impossible,  even  with  great  pressure,  to  express  a  juice 
from  muscle  until  many  hours  after  death.  He  thinks,  therefore,  the 
formation  of  juice  is  due  to  a  post-mortem  autolytic  change  which 
liquefies  the  muscle  proteids.  No  confirmation  of  this  result  was 
obtained ;  the  author  had  no  difficulty  in  obtaining  plenty  of  muscle 
plasma  from  perfectly  fx-esh  muscles  with  a  simple  hand-press,  as 
Kiihne,  Ilalliburtou,  and  others  have  done  previously.        W.  D.  H. 

Presence  of  Lactic  Acid  in  the  Muscles  of  Invertebrates  and 
the  Lower  Vertebrates.  Jean  Gautrelet  {Covipt.  rend.,  1903, 
137,  417 — 418). — Muscle  of  Scyllium  canicula  was  macerated  with 
water,  and  the  albumin  in  the  aqueous  extract  was  coagulated  by 
boiling.  Addition  of  lead  acetate  caused  the  precipitation  of  the 
chlorides,  phosphates,  and  sulphates,  and  ammoniacal  lead  acetate  was 
added  after  filtration.  The  lead  was  removed  from  the  filtrate  by 
means  of  hydrogen  sulphide,  and  the  liquid  on  concentration  deposited 
crystals  of  creatine.  The  mother  liquor,  when  acidified  with  sulphuric 
acid,  yielded  ci-lactic  acid  on  extraction  with  ether. 

In  the  same  way,  lactic  acid  has  been  identified  in  the  muscle  of 
Mustelus  (Selachoidei)  and  of  Maia  (Crustacea).  In  the  last,  no  creatine 
was  found.  J.  McC. 

Refraction  CoeflB.cient  of  Serum  Proteids.  Emil  Reiss  {Beiir. 
chem.  Physiol.  Path.,  1903,  4,  150 — 154). — The  serum  proteids  were 
separated  by  fractional  precipitation  with  ammonium  sulphate  and 
examined  with  Pulfrich's  refractomoter,  the  refraction  of  adherent 
salt  being  allowed  for.  The  values  of  n^  for  1  per  cent,  of  proteid 
are  given  as  follows  : 

Euglobulin  000230  Crystallised  albumin  ...  0-00201 

Pseudo-globulin — 

First  fraction  0-00224  Amorphous  albumin    ...  0-00183 

Second  fraction    ...  000230  Total  proteid    0-00172 

It  cannot  be  saiil  that  this  lielps  in  establishing  a  specific  difference 
between  the  two  globulins.     Tiie  difference  between  the  globulins  and 
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albumin  is  quite  evident.     The  last  figure  is  very  puzzling  and  requires 
further  explanation.  W.  D.  H. 

Meat  Extract.  Max  Siegfried  {Zeit.  phi/siol.  Chem.,  1903,  39, 
126 — 132). — The  author's  own  experiments  lead  to  the  conclusion  that 
the  succinic  acid  obtained  from  meat  extract  by  Kutscher  and  Steudel 
(this  vol.,  ii,  499)  was  not  originally  present  in  the  extract,  but  was 
produced  from  nucleone  and  other  substances  under  the  influence  of 
the  excess  of  sulphuric  acid  employed.  J.  J.  S. 

Influence  of  Putrefaction  on  the  Amount  of  Succinic  Acid  in 
Meat.  liEiNiacnWoLFF  {JJeitr. chem.  rhi/slol.  Path.,  1903,4,  254—258). 
— The  question  of  the  origin  of  succinic  acid  in  meat  extract  has  been 
recently  reopened  by  Kutscher  and  Steudel.  In  the  present  research, 
it  was  found  that  the  putrefaction  process,  especially  in  its  later  stages, 
led  to  the  formation  of  a  large  amount  oi'  the  acid.  The  origin  of 
this  substance  in  Liebig's  extract  (whether  due  to  method  of  preparation 
or  to  the  use  of  faulty  material)  is  left  open.  W.  D.  H. 

Biological  Behaviour  of  Nerol,  Geraniol,  and  ci/doGeraniol. 
Hekmann  HiLDEBRANDT  (i>eiir.  chem.  F/ujsiol.  Fath.,  1903,  4,  251 — 253). 
— Nerol  and  geraniol  are  intensely  toxic  as  tested  on  mice  ;  in  small 
doses,  no  difference  in  their  action  can  be  noted,  although  on  other 
grounds  the  two  substances  are  not  regarded  as  identical,  cyclo- 
Geraniol  is  much  less  toxic ;  this  coincides  with  the  relationship  between 
the  aldehyde  citral  and  its  corresponding  cyclic  isomeride, 

W.  D.  H. 

Estimation  of  Lipase  Activity.  Charles  Garnier  {Conipt. 
rend.  Soc.  Biol.,  1903,  65,  1094 — 1096). — In  order  to  determine  the 
power  of  a  lipase,  it  is  necessary  to  take  the  mean  of  several  parallel 
estimations  with  the  same  solution.  Ileasons  are  given  why  the  method 
adopted  by  Hanriot,  of  taking  the  average  of  estimations  following 
one  another  with  the  same  mixture  of  ferment  and  monobutyriu  after 
neutralising  the  acid  formed  in  each  experiment,  gives  incorrect  results. 
The  butyrate  formed  and  the  quantity  of  monobutyrin  left  are  im- 
portant factors.  W.  D.  H. 

Action  of  Pancreatic  Lipase  in  the  Presence  of  Blood. 
Maurice  Doyon  and  Albert  Morel  {Compt.  rend.  ,Soc.  Biol.,  1903,55, 
984 — 985). — No  diminution  of  th.e  ethereal  exti-act  of  the  blood  occurs  if 
the  latter  is  incubated  in  a  vacuum.  Hanriot  holds  that  this  is  because 
under  these  conditions  lipase  is  unable  to  act,  but  it  is  now  shown 
that  pancreatic  lipase  in  the  presence  of  blood  acts  as  well  on  fats  in 
a  vacuum  as  in  contact  with  air.  Defibrinated  blood  or  serum  splits 
monobutyrin,  tributyrin  and  other  ethers  as  well  in  a  vacmim  as  in 
contact  with  air.  W.  D.  H. 

Glycerol  in  the  Blood.  Maurice  Nicloux  (Compt.  rend.,  1903, 
137,  70 — 73). — Glycerol  injected  into  the  blood  disappears  with  great 
rapidity,  being  eliminated  readily  by  the  kidneys.  W.  D.  H. 
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Glycerol  in  the  Blood.  Maurice  Doyon  and  Albert  Morel 
(Compt.  rend.  Soc.  Biol,  1903,  55,  983— 984).— Contrary  to  Hanriot's 
assertion,  the  diminution  of  the  ethereal  extract  which  occurs  when 
blood  is  preserved  aseptically  in  an  incubator  is  not  due  to  saponi- 
fication. The  amount  of  glycerol  estimated  by  Nicloux's  metliod  does 
not  increase.  W.  U.  H. 

Antiferments.  Aristides  KANiTz(.2'e/f.  ^io^.,1903,  45,  117 — 118). 
Ernst  Wkixland  {ibid.,  119 — 120). — Weinland  has  stated  that  the 
increase  of  acid  beyond  0*2  per  cent,  hydrochloric  acid  lessens  and 
finally  annuls  the  action  of  antitrypsin,  but  that  increase  of  alkalinity 
from  O'l  to  1  per  cent,  of  sodium  carbonate  has  little  or  no  iu(hience. 
The  first  paper  points  out  that  the  amount  of  sodium  hydroxide  liberated 
is  not  proportional  to  the  amount  of  sodium  carbonate,  but  to  its  square 
root.  Tlie  difference  between  a  O'i  and  a  1  per  cent,  solution  is  there- 
fore very  small,  and  insutlicient  to  argue  from.  To  this,  Weinland 
replies  that  the  differences  are  those  which  fall  within  physiological 
limits ;  what  the  effect  of  higher  alkalinities  may  be  is  a  matter 
of  physiological  indifference.  The  differences  of  alkalinity  observed 
have  a  distinct  influence  on  other  ferments  and  ferment-like  sub- 
stances. The  effect  of  high  alkalinity  on  antitrypsin  cannot  be 
accurately  gauged,  as  increase  of  alkali  affects  trypsin  injuriously 
(Vernon).  W.  D.  H. 

Nature  of  Fibrin -ferment.  Cornelis  A.  Pekelharing  and 
WiLLEM  HuisKAMP  {Zeit.  j^hsiol.  Chem.,  1903,  39,  22— 30).— The 
authors  have  previout-ly  stated  that  various  nucleo-proteids  can,  after 
union  with  calcium,  play  the  part  of  the  fibrin-ferment.  Hanmiarsteu 
regards  it  as  doubtful  whether  different  materials  can  act  in  this  way, 
but  thinks  it  more  probable  that  tlie  effect  is  due  to  traces  of  a  single 
proteid  (prothrombin)  adhering  to  the  various  preparations.  In  the 
present  paper-,  the  authors  reaffirm  witli  fresh  experiments  their 
original  contention.  W.  D.  H. 

Physiological  Action  of  the  Proteoses.  Frank  P.  Undkr- 
iiii.r,  (Ajiier.  J.  J'hijsiol.,  1903,  9,  313 — 373).— The  well-known  physio- 
logical effects  of  proteoses  have  been  attributed  by  Pick  and  Spiro  to 
impurities  mixed  with  them.  In  the  present  research,  no  valid  grounds 
were  found  for  this  supposition.  There  are,  no  doubt,  dittereucos  in 
the  response  of  different  animals,  depending  largely  on  factois  in  which 
immunity  plays  a  part,  but  proteoses  prepared  in  various  ways,  and 
subjected  to  rigorous  pirriiication,  were  found  in  all  cases  to  cause 
typical  physiological  eff'ects.  W.  D.  11. 

Enzyme  of  the  Blood  which  Causes  Decomposition  of  Hydro- 
gen Peroxide.  I.  Georoe  Center  {Zeit.  phijsikal.  Chem.,  1903,  44, 
257 — 318). — When  delibrinated  blood  is  treated  according  to  Ijergeu- 
griin's  method,  the  substance  that  is  catalytically  active  in  the  decom- 
position of  hydrogen  peroxide  is  found  to  liavo  gone  ahuost  completely 
into  the  filtrate  along  with  the  hiumoglobin,  and  may,  along  with  the 
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latter,  be  passed  through  a  Berkefeld  filter  without  any  noticeable 
loss  of  catalytic  efficiency.  The  catalytically  active  substance  in  this 
solution  may  be  separated  from  the  haemoglobin  (which  does  not  itself 
appreciably  affect  hydrogen  peroxide)  by  precipitation  with  50  per 
cent,  alcohol.  If  the  reddish-brown  precipitate  thus  obtained  is  freed 
from  alcohol  and  dissolved  in  watei%  a  transparent,  pale  yellow  solu- 
tion is  formed,  which  is  shown  to  be  free  from  htcmoglobin  by  spectro- 
scopic examination,  and  which  possesses  strong  catalytic  power.  For 
the  enzyme  thus  isolated,  the  name  "  hsemase"  is  suggested.  Guaiacum 
tincture  containing  hydrogen  peroxide  is  not  tui-ned  blue,  nor  is 
indigo  in  sulphuric  acid  solution  (also  containing  hydrogen  peroxide) 
bleached,  by  a  solution  of  htemase. 

In  order  to  study  quantitatively  the  influence  of  hajmase  on  the 
decomposition  of  hydrogen  peroxide,  it  was  found  advisable  to 
work  at  0°,  for  at  higher  temperatures  the  oxidation  of  the  enzyme  by 
the  peroxide  begins  to  be  appreciable. 

The  course  of  decomposition  of  hydrogen  peroxide  in  dilute  solution 
(1/300 — 1/1100  molar),  as  determined  by  titrating  samples  of  the 
reaction  mixture  with  potassium  permanganate,  is  exactly  that 
required  by  the  law  of  mass  action,  according  to  the  equation 

where  C^  and  C^  are  the  concentrations  of  the  peroxide  and  the 
enzyme  respectively.  When  the  hydrogen  peroxide  solutions  are  more 
concentrated,  there  are  slight  deviations  from  the  simple  law.  At  10°, 
the  velocity  coefficient  is  1  "5  times  greater  than  at  0°. 

In  presence  of  hydrochloric,  nitric,  or  acetic  acid,  the  catalytic 
decomposition  is  markedly  retarded,  but  the  enzyme  is  not  permanently 
affected,  and  recovers  on  neutralisation  of  the  acid.  This  "poisoning" 
effect  is  stronger  for  nitric  acid  than  for  hydrochloric  acid,  and  is  in 
both  cases  nearly  proportional  to  the  cube  of  the  concentration. 
Addition  of  sodium  hydroxide  also  retards  the  catalytic  decomposition, 
but  in  this  case  also  the  enzyme  is  not  permanently  affected.  Potassium 
nitrate  and  chlorate  in  very  small  quantities  exert  a  marked  retarding 
influence  on  the  decomposition.  Furthermore,  as  regai-ds  this  enzyme, 
aniline  is  to  be  regarded  as  a  weak,  and  hydrogen  cyanide  as  a  very 
strong,  "  poison." 

A  solution  of  hsemase  loses  its  catalytic  efficiency  if  it  is  kept  at 
40 — 60°  for  a  short  time ;  the  rate  at  which  the  enzyme  becomes 
inefficient  increases  rapidly  with  the  temperature  to  which  it  has  been 
raised,  and  is,  for  example,  6 — 7  times  greater  at  55°  than  at  45°. 
Moreover,  this  rate  is  esj^ecially  great  during  the  first  portion  of  the 
period  of  exposure  to  the  high  temperature. 

Emphasis  is  laid  on  the  analogy  between  the  action  of  enzymes  and 
of  inorganic  catalytic  agents.  The  inorganic  agent  specially  considered 
is  colloidal  platinum,  studied  by  Bredig  and  his  pupils  (Abstr.,  1900, 
ii,  213  ;  1901,  ii,  441).  In  comparing  the  influence  of  htemase  and  of 
colloidal  platinum  on  the  decomposition  of  hydrogen  peroxide,  it  is 
noted  that  in  both  cases  the  temperature  coefficient  of  the  velocity 
constant  is  small  (1"5  and  1*7  respectively,  for  an  interval  of  10°). 
Further,  the  retarding  effect  of  certain  "  poisons  "  is  very  similar  in 
the  two  cases.     On  the  other  hand,  the  efficiency  of  hasmase  is  easily 


PHYSIOLOGICAL   CHEMISTRY.  663 

destroyed  by  rise  of  temperature,  but  that  of  colloidal  platinum  is  less 
affected.  J.  C.  P. 

The  Blood  Proteids  in  a  Case  of  Alkaptonuria.  Emu.  Audeu- 
HALDKN  ami  W.  Falta  {Zeit.jih'jsiul.  ('hem.,  190:3,  39,  143 — 146). — In 
alkaptonuria,  homogentisic  acid  occurs  in  the  blood-serum.  The 
blood  proteids  contain  tyrosine  and  phenylalanine  in  about  the  same 
proportions  as  in  normal  cases.  The  cause  of  the  condition  is  not  to 
be  sought  in  the  digestive  or  absorptive  processes,  but  is  due  to  a 
localised,  specific  breakdown  of  the  proteid  molecule.  W.  D.  H. 

Action  of  Ricin  on  Pishes'  Blood.  Albert  Fbaknkel  (Beitr. 
chem.  Physiol.  Path.,  1903,  4,  224— 233).— The  observations  were 
made  with  the  blood  of  Barhus  Jluviatilis  ;  this  blood  shows  a  certain 
amount  of  natural  immunity  towaid.s  ricin,  and  is  not  agglutinated  so 
much  as  the  blood  of  mammals.  Tiiis  depends  not  on  the  amount  of 
receptor  groups  in  the  corpuscles,  but  is  due  in  great  measure  to  the 
presence  of  a  strong  ricin  anti-agglutinin  in  the  serum.  Haemolysis  is 
nearly  related  to  agglutination.  .  W.  D.  H. 

Nature  and  Determination  of  the  Alkalinity  of  the  Blood. 
Henui  LAiiUE{CompLrend.,  1903, 137,  384—385). — The  total  alkalinity 
of  the  serum  is  first  determined  by  titration  with  centinormal 
sulphuric  acid  ;  the  phosphates  are  then  precipitated  with  barium 
chloride,  and  titration  again  performed  with  acid  ;  the  difference  is  the 
"  apparent  alkalinity  "  due  to  mineral  phosphates.  Some  importance 
is  attributed  to  ptomaines  and  leucomaines  in  producing  the  total 
alkalinity,  and  the  suggestion  is  made  that  light  will  be  thrown  on 
disease  by  the  examination  of  the  alkalinity  of  the  blood  in  patho- 
logical cases.  W.  D.  H. 

Precipitins.  A.  Hunter  (Proc.  Physiol.  Soc,  1903,  ix  ;  /.  Physiol, 
30). — lial)bits  were  treated  with  5  to  7  injections  of  the  separated 
proteids  (albumin,  euglobuliu,  pseudo-globulin)  of  ox-serum.  In  each 
case,  precipitins  were  obtained.  In  some  cases,  precipitins  were  obtained 
after  one  injection  only  ;  they  are  always  appreciable  after  the  3rd 
and  abundant  after  the  5th  injection.  If  a  fresh  injection  is  per- 
formed on  a  rabbit,  the  blood  of  which  is  already  rich  in  precipitin, 
there  is  an  immediate  diminution  and  usually  a  complete  disappear- 
ance of  the  precipitin  ;  this  giadually  reappears  about  the  second  or 
third  day,  and  attains  a  maximum  which  is  higher  than  the  previous 
maximum  about  the  fifth  or  sixth  day.  The  polymorphonuclear 
leucocytes  follow  quantitatively  a  course  exactly  invei'se  to  that  of 
the  jn-ecipitins.  W.  D.  11. 

Heart  Action  of  Molgula  Manhattensie.  Georoe  William 
Hunter,  jun.  {Arm/:  J,  Physiol.,  1903,  10,  1 — 27). — The  main 
purport  of  the  paper  is  to  show  that  the  peristalsis  of  the  heart  of 
this  a.scidian  is  under  the  control  of  the  central  nervous  system.  Part  of 
the  evidence  relates  to  drug  action.  In  somes  cases  (alcohol,  muscarine, 
nicotine,  strychnine),  the  heart  of  normalJ/o^r/Wo;  reacted  in  a  dill'ereut 
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manner  from  those  in  which  the  ganglion  (brain)  had  been  removed. 
In  other  cases,  in  which  the  drugs  employed  (caffeine,  digitalin)  were 
muscle  poisons  rather  than  nerve  poisousj  removal  of  tbe  ganglion 
made  no  difference.  W.  D,  H. 

Chemistry  of  Lymphatic  Organs.  I.  Tvar  Bang  {Beitr. 
chem.  Physiol.  Fath.  1903,  4,  115 — 138). — The  present  communica- 
tion relates  to  the  nucleo-proteid  .and  nucleo-histon  obtainable  from 
the  thymus  gland.  Analyses  are  given,  and  discrepancies  between 
these  and  those  given  by  Huiskamp  and  others  pointed  out.  Among 
the  important  analytical  facts  noted,  it  is  shown  that  dilute  acetic 
acid  should  not  be  employed  in  the  precipitation  of  such  substances  ;  it  is 
not  an  indifferent  reagent,  but  splits  the  nuclein  compound  into  two 
parts,  one  of  which  is  easily  soluble  whilst  the  other  subsequently  dis- 
solves with  difficulty  in  dilute  alkali.  The  former  appears  to  be  an 
acid  albuminate.  More  dependence  is  placed  on  the  methods  of  salt 
and  alcohol  precipitation.  W.  D.  H. 

Extirpation  of  the  Thymus.  Swale  Vincent  {Proc.  Physiol.  Soc, 
1903,  xvi;  J.  Physiol,  30).  Physiological  Effects  of  Thymus 
Extracts  {ibid.,  xvii). — Removal  of  the  tliymus  in  frogs  and  guinea- 
pigs  produces  no  appreciable  effects.  Subcutaneous  injection  of  extracts 
made  with  boiling  saline  solution  in  frogs  or  mammals  produces-  only 
a  slight  temporary  stimulant  effect.  Intravenous  injection  causes  a 
fall  of  blood  pressure,  which  is  lessened  but  not  abolished  by  atropine 
or  section  of  the  vagi.  There  is  no  evidence  of  any  specific  action  of 
these  extracts,  and  the  effects  are  comparable  with  those  obtained  by 
the  injection  of  extracts  of  almost  every  tissue  of  the  body,  although 
whether  the  depressor  substances  are  identical  in  the  different  tissues 
cannot  yet  be  atfirmed.  W.  D.  H. 

Digestion  and  Absorption  in  the  Stomach.  Felix  Reach 
{Beitr.  chem.  Physiol.  Path.,  1903,  4,  139 — 144.  Compare  Abstr., 
19U1,  ii,  667). — Dogs'  stomachs  in  a  state  of  full  digestion  of  a  meat 
meal  were  removed,  placed  in  a  chamber  at  body  temperature,  and  their 
contents  examined  4  hours  later.  After  removal  of  the  still  coagulable 
proteids,  albumose  nitrogen  was  estimated  in  the  precipitate  produced 
by  saturation  with  zinc  sulphate,  and  peptone  nitrogen  in  the  precipitate 
produced  by  adding  picric  acid  to  the  filtrate  ;  these  two  quantities 
were  subtracted  from  the  total  nitrogen,  and  the  difference  gives  that 
of  the  end  products  (peptoids,  complex  substances  which  give  no 
biuret  reaction,  and  crystalline  materials).  The  following  table  gives 
the  results  of  the  four  experiments  : 

Amount  of  Peicentagu  of  nitrogen  in 

ilesli  given.  Albunioscs.  reptone.  Euil-products. 

100  56-4 

200  48-7 

300  32-2 

400  37-9 


43-6 

19-9 

31-4 

35-0 

32-8 

301 

32-0 
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lu  digestion  intra  vitam,  Zunz  gives  the  percentage  of  albumose 
nitrogen  as  90,  which  is  much  higher  than  in  the  present  expei-i- 
ments.  In  these,  however,  the  conditions  exchided  any  absorption. 
In  Zunz's  experiments,  no  doubt  the  simpler  and  more  diffusible 
products  were  japidly  absorbed,  and  this  will  account  for  the  large 
amount  of  albumoses. 

It  is  further  pointed  out  that  in  artificial  digestions  pepsin  is 
employed.  In  natural  digestion,  Glaessner's  pseudo-pepsin,  if  it 
really  exists,  is  in  action  also.  This  may  account  for  some  of  the 
differences  observed  in  digestion  experiments  carried  out  in  vitro  and 
in  vivo  respectively.  W.  D.  H. 

Action  of  Glycerol  Extracts  of  Gastric  Mucous  Membrane 
on  Monobutyrin.  Kloi>iii-:  Bknecii  and  Ji.  CiUVot  {Couijit.  rend.  Sac. 
Biol.,  liJOo,  55,  994 — 996). — Glycerol  extracts  of  the  mucous  membrane 
of  the  horse's  stomach  contains  a  lipase  which  decomposes  monobutyiin. 
That  from  the  cardiac  region  is  about  twice  as  energetic  as  that  from 
the  pyloric  region  ;  the  action  is  most  marked  at  40^,  and  is  destroyed 
at  70";  the  amount  of  fat  decomposed  does  not  increase  proportionally 
with  lapse  of  time,  but  tends  to  reach  a  limit.  The  extracts  are 
sensitive  to  the  action  of  alkali,  but  not  so  much  so  to  that  of  hydro- 
chloric acid.  Within  certain  limits,  the  enzyme  obeys  Schiitz's  law. 
Enterokinase  does  not  appear  to  favour  its  action.  W.  D.  H. 

Influence  of  Tryptic  Digestion  on  Precipitin  Reactions. 
Karl  OrPExnEiMER  {JJeitr.  chem.  FliTjsiol.  rath.,  1903,  4,  259 — 261). 
— The  question  whether  the  precipitatiug  substance  and  the  substance 
precipitated  in  the  precipitin  reaction  are  proteids  or  proteid-like 
substances,  or  whether  they  are  only  mechanically  mixed  with  the 
proteids,  can  be  solved,  at  any  rate  partially,  by  determining  whether 
these  materials  can  be  affected  by  proteolytic  agents.  Previous  ex- 
periments by  the  author  with  Michaelis  showed  that  these  substances 
are  affected  by  pepsin-hydrochloric  acid.  The  present  experiments 
relate  to  tryptic  action.  It  is  shown  by  experiments  on  rabbits  that 
the  injection  of  egg-white,  thoroughly  digested  by  trypsin,  does  not 
produce  the  appearance  of  a  precipitin  in  the  blood  ;  that  a  strong 
anti-egg-white  serum  has  no  effect  on  a  pancreatic  digest  of  egg-white, 
and,  tinally,  that  the  precipitin  action  of  this  serum  can  be  annihil- 
ated by  tryptic  digestion.  Egg-white  in  these  particulars  differs  in  no 
way  from  blood  serum.  The  opposite  results  of  Ubermayer  and  Pick 
are  attributed  to  the  incomplete  action  of  the  trypsin  used, 

W.  D.  II. 

Change  of  Cystin  into  Taurine  in  the  Animal  Organism. 
G.  VON  iJKKGMANN  {/Jtitr.  cheiu.  I'hijdol.  Fulh.,  1903,  4,  192 — 211). — 
The  experiments  were  made  on  dogs  with  a  biliary  listula.  TJie  addi- 
tion of  cystin  to  the  ordinary  diet  does  not  apjireciably  increase  the 
amount  of  taurine  in  the  bile.  The  administration  of  sodium  cholate 
is  followed  \>y  an  increased  formation  of  taurocholic  acid  to  as  much 
as  double  the  normal  amount ;  the  excretion  peivists  for  24  hours. 
After  .such  a  procedure,  which  apparently  clears  out  the  accumulated 
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taurine,  the  administration  of  cystin  leads  once  more  to  an  increased 
excretion  of  taurine ;  this  is  considered  to  prove  that  cystin  is  trans- 
formed into  taurine  in  the  body.  The  normal  taurine  in  the  bile  is 
believed  to  originate  from  the  proteid  ingested,  recent  research  having 
shown  that  part  of  the  proteid  sulphur  is  present  there  in  the  form  of 
the  cystin  group.  W.  D.  H. 

Degradation  of  Peptides  in  tjie  Organism.  Emil  Abderhalden 
and  Peter  Bergell  [Zeit.  j^Ji-ysiol.  Ghem.,  1903,  39,  9 — 11). — The 
isolation  of  amino-acids  by  means  of  naphthalene-^S-sulphonic  chloride  in 
urine  is  found  to  give  excellent  results  so  long  as  not  less  than  0-25 
per  cent,  of  acid  is  present.  Glycine,  i-alanine,  leucine,  or  phenyl- 
alanine injected  in  doses  up  to  5  grams  are  completely  consumed  in 
the  system  of  the  guinea-pig ;  glycylglycine,  however,  is  converted 
into  glycine,  part  of  which  appears  in  the  urine.  E.  F.  A. 

Digestion  of  Proteids  by  the  Pancreas  Ferments.  Emil 
Fischer  and  Emil  Abderhalden  [Zeit.  physiol.  Chein.,  1903,  39, 
81 — 94). — The  cyclic  amino-acid,  a-pyrrolidinecarboxylic  acid,  which 
is  formed  by  the  hydrolysis  of  proteids  both  with  boiling  acids  and 
alkalis,  has  been  assumed  to  be  a  primary  decomposition  product. 
The  digestion  of  casein  with  pancreas  enzyme  yields,  however,  whatever 
conditions  are  employed,  no  trace  either  of  a-pyrrolidinecarboxylic 
acid  or  phenylalanine  ;  but,  on  the  other  hand,  a  polypeptide  is  formed, 
which  resists  further  action  of  the  enzyme,  and  on  heating  with 
mineral  acids  yields  these  two  acids  in  the  same  quantity  as  the 
equivalent  amount  of  casein. 

This  polypeptide  contains  also  the  other  amino-acids  (leucine,  alanine, 
glutamic,  and  aspartic  acids)  normally  yielded  by  casein.  It  is  easily 
precipitated  by  phosphotungstic  acid,  and  thus  separated  without  diffi- 
culty from  the  mouoamino-acids.  Purified  by  repeated  px-ecipitation, 
it  shows  no  biuret  reaction.  Exactly  similar  products  are  formed 
in  the  tryptic  digestion  of  edestine,  ha3moglobin,  egg-albumin,  fibrin, 
and  serum-globulin.  E.  F.  A. 

The  Metabolic  Value  of  Salt.  C.  M.  Belli  {Zeit.  Biol.,  1903, 
45,  182 — 22-!). — A  very  thoi-ough  series  of  observations  on  man 
showing  the  importance  of  salts,  especially  of  common  salt  in  diet. 
Absence  or  paucity  of  salt  does  not  modify  digestion  or  assimilation, 
nor  does  it  affect  the  metabolism  of  fat  or  carbohydrate.  The  loss  of 
body  weight  observed  is  due  to  interference  with  proteid  metabolism, 
the  organ-proteid  undergoing  increased  breakdown.  Full  references 
to  previous  literature  are  given,  and  the  statement  so  frequently  made 
by  others  that  salt  exercises  a  sparing  influence  on  proteid  is  thoroughly 
confirmed.  W.  D.  H. 

Patty  Acids  formed  by  Ascaris.  Ernst  Weinland  {Zeit.  Biol., 
1903,  45,  113 — 116). — The  fatty  acid  formed  in  the  life  processes  of 
Ascaris  lumbricoides  was  formerly  stated  to  be  mainly  valeric  acid 
(Abstr.,  1902,  ii,  155).  Analysis  of  the  calcium  salt  shows  it  to  be  a  mix- 
ture of  valeric  and  hexoic  acids.  In  another  specimen,  pure  calcium 
bexoate  was  separated  out  in  a  crystalline  form.  W.  D.  H. 
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Synthesis  of  Fats  during  Absorption.     BE^fJAMIN  Mooiii':  (/Voc. 
A'oy.  ^'oc,    190o,    72,    134 — 151). — lu    the   chyle   of    the    mesenteric 
lymphatics,  the  fatty  constituents  formed  in  the  intestine  have  been 
re-synthesised  into  neutral  fat.     Tlie  epithelial  cells,  but  not  those  of 
the  mesenteric  glands,  are  concerned  in  tliis  process.     In  the  mucous 
luembrane,  there  is  still  a  considerable  percentage  of  free  fatty  acid, 
showing  that  although  the  synthesis  is  in  progress,  it  is  not  complete. 
The  cells  of  the  panci*eas,  intestinal  mucosa,   or  lymphatic  glands,  or 
cell  free    extracts  of   those  tissues   are  unable  in  vitro  to  affect  the 
synthesis  of    fat    from  glycerol  and  soaps.     The  living  cell  in  situ, 
supplied  as  it  is  with  energy  from  the  circulating  blond,  is  able  to  do 
this.     Theoretical  deductions  from  this  are  made  concerning  the  cell 
as  an  energy  transformer,  and  distinguishing  the  synthetical  power  of 
cells  from  the  transformations  (including  syntheses)  brought  about  by 
enzymes.     Extracts   of    pancreas,  intestinal  mucosa,   and   mesenteric 
glands  possess   the  power   of  liberating  free   oleic  acid   from   sodium 
oleate ;  the  alkali  split  off  becomes   stably  combined   with   some  sub- 
stance  in    the    extracts  and   does    not   recombine    with    the   acid  on 
evaporating  down  the  solutions.     The  pow.er  of  setting  free  oleic  acid 
in  this  way  is  lessened,  but  not  destroyed,  by  boiling  the  extracts. 
The  change  occurs  in  faintly  alkaline  solution,  and  is  completed  without 
the  reaction   becoming  acid.     No  such   splitting   occurred  in  control 
experiments  with  water  or  saline  solution.     Such  an  alteration,  if  it 
occurs  in  the  cells,  is  probably  the  initial  change  which  soap  undergoes 
in  the  synthesis  of  fat.     It  is  obviously  a  protective  mechanism  against 
the  invasion  of  the  body  by  poisonous  soaps.  W,  D.  H. 

Human  Milk.  Adolf  Jollks  (Zeit.  Biol.,  1903,  45,  218—260).— 
Human  milk  contains  no  oxydases,  and  as  a  rule  no  peroxydases.  It, 
however,  decomposes  five  or  six  times  as  much  hydrogen  peroxide  as 
cow's  milk,  but  there  is  no  proportionality  between  the  amount  of 
catalase  and  the  amount  of  hydi-ogen  pero.Kide  decomposed.  Great 
value  is  attached  to  this  reaction.  Dilution  with  water  has  no 
inlluence,  but  mineral  acids  and  mercury  and  fluorine  compounds  have  ; 
organic  acids  have  a  feeble  effect.  Neuti-al  salts,  bases,  and  alcohol 
within  certain  limits  have  no  inlluence.  Heating  to  75°  destroys  the 
catalases  completely.  The  constituent  of  milk  which  brings  about  the 
catalytic  action  is  wholly  precipitable  by  alcohol.  \V.  D.  H. 

Salol  Ferment  contained  in  Certain  Milks.  Alreut  Des- 
MOULii;uE  {Coinpt.  rend.,  1003,  137,  337). — A  reply  to  jNIiele  and  Willem 
(this  vol.,  ii,  G04).  The  author  calls  attention  to  the  fact  that  he  has 
already  withdrawn  his  view  that  the  decomposition  of  salol  is  effected 
by  a  ferment,  and  explains  the  action  as  one  of  saponification  (this 
vol.,  ii,  312).  J.  McC. 

Salivary  Digestion  in  the  Stomach.  "W.  B.  Caxnon  and  Ii.  F.  Day 
{Amer.  J.  I'/ii/sioL,  1903,  9,  39(5 — 416). — The  experiments  given  show 
that  salivary  digestion  can  continue  in  the  stomach  for  a  much  longer 
period  than  is  usually  considered  to  be  the  case.  The  food  lying  in  the 
fundus  undergoes  uninterrupted  amylolysis  for  at  least  two  hours,  not 


668  ABSTRACTS  OF   CHEMICAL  PAPERS, 

because  the  proteid  protects  the  ptyalin,  bub  because  the  absence  of 
peristalsis  in  this  region,  uutil  quite  late  stages  in  digestion,  prevents 
admixture  with  gastric  juice,  especially  in  the  interior  of  the  swallowed 
masses.  W.  D.  H. 

Proteid  Synthesis  in  the  Animal  Body.  Yandell  Henderson 
and  Arthur  L.  Dean  {Amer.  J.  J'hysioL,  1903,  9,  386— 391).— By 
feeding  a  dog  on  the  end-products  of  proteid  decomposition  (prepared 
by  the  action  of  a  mineral  acid  on  meat),  the  animal  was  maintained  in 
nitrogenous  equilibrium  and  did  not  lose  weight.  It  is  quite  evident 
that  the  nitrogenous  substances  in  the  diet  were  not  immediately 
converted  into  urea  and  excreted,  but  were  retained  to  a  considerable 
extent,  and  that  the  portion  expended  (appearing  in  the  urine)  exerted 
a  marked  proteid-sparing  action.  The  x-etention  of  nitrogen  is  not 
in  itself  a  proof  of  proteid  synthesis,  and  the  explanation  given  of  the 
results  is  regarded  as  sufficient  without  invoking  the  more  radical 
hypothesis  of  proteid  synthesis.  W.  D.  H. 

Formation  of  Dextrose  from  the  End-products  of  Pancreatic 
Pi'oteolysis.  Percy  G.  Stiles  and  Graham  Lusk  (Amer.  J.  Fhjsiol., 
1903,  9,  380 — 385). — Dogs  poisoned  with  phloridzin  were  taken  as 
the  base  level  from  which  the  experiments  started  ;  they  were  then  fed 
with  the  end  (crystalline)  products  of  a  pancreatic  digest,  and  the 
increase  in  the  amount  of  excreted  sugar  was  noted.  Dogs  do  not 
bear  the  treatment  well,  and  in  only  two  cases  could  it  be  carried 
through.  From  these,  it  appears  that  for  every  5  grams  of  nitrogen 
given  in  this  way,  12  of  dextrose  were  excreted.  If  given  in  the 
form  of  native  proteid,  18 — 19  grams  of  dextrose  would  have  been 
expected.  The  amino-nitrogen  given  was  eliminated  quantitatively, 
and  no  light  is  thrown  on  the  question  as  to  whether  a  proteid  synthesis 
had  occurred.  The  experiments  show  that  it  is  impossible  for  a  large 
sugar  radicle  to  exist  in  the  proteid  molecule.  W.  D.  H. 

Proteolytic  Activities  of  Pancreatic  Juice.  William  M.  Bayliss 
and  Ernest  H.  Starling  {J.  Fhysiol.,  1903,  30,  61 — 83). — Fresh  pan- 
creatic juice  never  contains  trypsin  ;  it  contains  trypsinogen  and  a  weak 
proteolytic  ferment,  somewhat  resembling  erepsin  ;  the  latter  Avill 
slowly  digest  fresh  fibrin,  or  caseinogen,  but  not  coagulated  proteid  or 
gelatin.  Trypsinogen  is  a  stable  substance  which  is  only  slowly 
altered  when  left  in  alkaline  or  acid  solutions.  Enterokinase  is  the 
only  reagent  found  that  converts  it  into  trypsin.  The  view  of  Pawloff  is 
supported,  that  the  action  of  enterokinase  is  like  that  of  a  ferment,  a 
small  amount  of  it  being  able  to  act  on  an  unlimited  amount  of  tryp- 
sinogen provided  sufficient  time  is  allowed  to  elapse.  Enterokinase 
is  stable  in  aqueous  solutions  at  15°,  but  is  rapidly  destroyed  at 
40°.  Trypsin  is  very  unstable,  and  is  rapidly  destroyed,  especially  in 
alkaline  media  at  the  body  temperature ;  this  is  retarded  by  the 
presence  of  dissolved  proteids  or  peptones.  Enterokinase  cannot  be 
ol)tained  from  blood  fibrin,  leucocytes,  or  lymphatic  glands  as  Delezenne 
has  stated.  It  is  a  product  of  the  small  intestine  only,  and  mainly  of 
its  upper  end. 
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Attention  is  drawn  to  the  high  alkalinity  of  pancreatic  juice  ;  when 
obtained  by  the  nse  of  secretin  injections,  10  c.c.  need  for  its  neutralis- 
ation from  10  to  15  c.c.  of  decinorraal  sulphuric  acid.  If  obtained 
by  the  use  of  pilocarpine  injections,  the  alkalinity  is  rather  less,  but 
it  is  richer  in  total  solids,  especially  in  proteids  ;  the  proteids  are 
alike  qualitatively  in  both  varieties  of  juice,  and  all  belong  to  the 
class  of  coagulable  proteids.  W.  D.  H. 

Digestive  Leucocytosis.  Alexander Goodall,  G.  LovellGulland, 
and  DiAUMiD  Koi:L  Paton  {J.  Physiol.,  1903,  30,  1 — 9). — During 
digestion,  there  is  a  slight  preliminary  fall  in  the  number  of  leucocytes  ; 
this  is  followed  by  a  rise  which  reaches  its  maximum  four  hours  after 
food.  The  increase  affects  the  lymphocytes  (and  is  in  the  case  of  these 
corpuscles  very  constant  both  in  incidence  and  degree),  and  the  poly- 
morphonuclear leucocytes.  The  eosinophile  cells  show  very  little 
change.  No  difference  could  be  found  between  the  cells  of  the 
mesenteric  arteries  and  veins,  and  those  in  the  general  circulation. 
Pohl's  conclusion  that  the  new  cells  are  produced  in  the  intestinal  wall 
is  thus  negatived  ;  there  was,  moreover,  no  sign  of  increased  activity  in 
the  lymphoid  tissue  of  the  intestinal  wall.  Eemoval  of  the  spleen 
makes  no  difference  in  the  results.  The  source  of  the  new  cells  has  still 
to  be  determined.     The  experiments  were  made  on  dogs  and  cats. 

W.  D.  H. 

Influence  of  Lecithin  on  the  Growth  of  the  White  Rat. 
SiiiNKisKi  Hatai  (Amer.  J.  Physiol,  1903,  10,  57 — 66). — The  present 
research  confirms  previous  statements  that  lecithin  is  a  stimulating 
agent  in  normal  growth.  In  the  rats  which  received  it  either  subcut- 
aneously  or  by  feeding,  the  gain  averaged  60  per  cent,  more  as 
compared  with  control  animals;  they  also  showed  more  resist:ince 
against  unfavourable  surroundings.  No  difference  in  the  nervous 
system  of  the  two  sets  of  animals  was  observable.  W.  D.  H. 

Influence  of  Rennin  on  Milk  Digestion.  Philip  B.  Hawk  {Amer. 
J.  Vhyaiol.,  1903,  10,  37 — 46). — Statements  have  recently  appeared 
that  the  amount  of  rennin  in  the  stomach  of  young  animals  is  less 
than  in  the  adult.  The  conclusion  that  rennin  is  inhibitory  to  diges- 
tion of  the  milk  proteids  is  conlii  med  in  the  present  experiments ; 
this  is  true  for  both  gastric  and  pancreatic  digestion,  and  is  not  due 
to  the  mineral  constituents  of  the  rennin.  llenniu  has  no  inhibitory 
action  on  the  digestion  of  egg-albumin.  .  W.  D.  II. 

Feeding  Experiments  with  Pyrimidine  Compounds.  IF. 
Stkuuel  {Zcil.  physiut.  Clieia.,  1903,  39,  136  — 142.  (Jumpare  Abstr., 
1901,  ii,  409). — No  sparingly  soluble  purine  derivatives  could  be  found 
in  the  urine  of  a  fox-terrier  bitch  to  which  i/^-uric  acid,  ?80uric 
acid,  or  hydrouracil  had  been  administered  per  as.  These  compounds 
appear  to  be  completely  oxi<lised  in  the  animal  system.  Iminomothyl- 
uracil  (Abstr.,  1891,  1007)  behaves  in  a  similar  manner,  whereas 
methylthiouracil  passes  through  the  system  unchanged.  J.  J.  S. 

VOL.  Lxxxiv.  ii.  4U 
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End-products  of  the  Auto-digestion  of  Yeast  and  Pancreas. 

I.  Fkikduicii  Kutsciier  and  Loumann  {Zeit.  physiol.  Chem.,  1903, 
39,  159 — 164). — The  present  coniinuiiicatiou  relates  to  the  pancreas 
only.  The  main  interest  is  the  discovery  that,  in  addition  to  the  usual 
purine  and  hexon  bases,  the  products  of  the  decomposition  of  lecithin 
(choline,  glycero-phosphoric  acid)  are  present.  This  suggests  a  future 
examination  of  the  behaviour  of  various  digestive  juices  towards 
lecithin.  W.  D.  H. 

End-products  of  Peptic  Digestion.  Leo  Langstein  {Zeit. 
phjsiol.  Chem.,  1903,  39,  208 — 209).— -Some  small  points  of  difference 
between  the  author's  results  and  those  of  Salaskin  and  Kowalewsky 
(Abstr.,  this  vol.,  ii,  559)  are  commented  on.  It,  however,  appears 
certain  that  amino-acids  are  obtainable  as  the  result  of  protracted 
proteolysis  by  pepsin.  W.  D.  H. 

Elimination  of  Sodium  Chloride  in  Normal  Faeces  and  in 
Diarrhoea.  Adolphe  J  aval  {Comj)t.  rend.  Soc.  ^io^.,  1903,55, 927 — 928, 
928 — 929). — The  amount  of  sodium  chloride  in  the  ficces  is  normally 
from  1  to  2  decigrams  a  day.  The  addition  of  10  grams  of  salt  to  the  food 
is  followed  by  its  elimination  by  the  urine,  the  process  occupying  more 
than  24  hours.  There  is  simultaneously  a  slight  increase  of  weight, 
which  is  attributed  to  retention  of  water.  The  amount  of  fajces  also 
increases,  the  laxative  action  of  salt  being  well  known,  but  the  actual 
increased  amount  of  salt  that  leaves  the  body  by  this  route  is  very 
small,  and  the  increase  is  but  temporary.  In  the  diarrhoea  of  Bright's 
disease,  the  amount  of  salt  in  the  faeces  is  increased,  and  in  severe 
cases  may  be  even  greater  than  that  in  the  urine.  W.  D.  H. 

Effect  of  Diuretics,  Nephritic  Poisons,  and  other  Agencies 
on  the  Urinary  Chlorides.  Tokald  Sollmann  [Amer.  J.  Physiol., 
1903,  9,  425—453).  Comparative  Diuretic  Effects  of 
Saline  Solutions  [ibid.,  454 — 465). — A  detailed  account  of  experi- 
ments previously  published  in  a  preliminary  communication  (this 
vol.,  ii,  562).  W.  D.  H. 

Acetone  in  Normal  Horse's  Urine.  K.  Kiesel  {PJlUger's 
Archiv,  1903,  97,  480 — 538). — Acetone  is  a  normal  product  of  meta- 
bolism and  is  always  found  in  the  urine  of  the  horse  to  the  extent  of 
a  few  milligrams  per  litre,  A  new  method  of  estimation  is  given, 
because  Messinger's  and  other  methods  which  depend  on  the  formation 
of  iodoform  cannot  be  used  with  horse's  urine  ;  the  distillate  of  this 
urine  contains  substances  other  than  acetone  which  unite  with  iodine. 
These  substances  are  in  part  phenol  and  benzoic  acid,  but  are  in  great 
measure  not  yet  identified.  W.  D.  H. 

Indole  Formation  and  Indican  Excretion  in  Babbits  during 
Inanition.  Alexandeu  Ellingek  {Zeit.  physiol.  Chem.,  1903,  39, 
44 — 54). — IJlumenthal  and  Kosenfeld  {Mitt.  Wurzhurger  med. 
Klinik,  1886,  2,  341)  have  stated  that  rabbits  in  a  state  of 
inanition     excrete    indican,    though    no     indole    is    present    in    the 
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intestinal  contents.  They  attribute  the  indican  to  non-bacterial 
decomposition  of  proteid  in  tissue  metabolism.  If  this  is  the  case, 
tlie  rabbit  dili'ors  from  the  do^'  and  cat.  By  the  use  of  more  delicate 
tests,  it  is  now  show^n  that  indole  exists  in  the  intestine  of  such 
rabbits;  there  is  therefore  no  need  to  assume  that  the  urinary 
indican  arises  elsewhere.  W.  D.  II. 

Phenols,  Free  and  United  with  Sulphur,  in  the  Urine. 
L.  IMoxNTET  {Compt.  rend.,  1903,  137,  386— 387).— In  the  intestine, 
indole  and  scatolo  originate  from  proteids,  phenol  and  cresol  from 
hydrocarbons  (hydrocarbones) ;  these  enter  the  body  in  part  as  ethereal 
suljihates.  Indole  and  scatole  potassium  sulphates  are  easily  decomposed 
by  mineral  acids  and  by  oxalic  acid,  whilst  phenol  and  cresol  potassium 
sulphates,  which  are  stated  to  be  identical  with  those  pi-epared  syntheti- 
cally, are  not.  On  this  is  based  a  method  of  estimation  in  uiine  and 
fieces,  and  observations  on  moi-e  than  two  hundred  pathological  cases 
are  promised.  The  f;eces  do  not  contain  sulphur  conjugated  phenols  ; 
the  urine  contains  only  ti'aces  of  free  phenols  which  are  retained  by 
animal  charcoal.  W.  D,  H. 

Nuclein  Metabolism  in  Lymphatic  Leucaemia.  Yandell 
Hendeusox  and  Gaston  H.  Edwards  (Arne?-.  J.  rhijsiol.,  1903,  9, 
417 — 424). — In  a  case  of  lymphatic  leucaemia  of  the  chronic  type, 
observations  on  the  excreta  show  that  during  two  periods  in  which 
observations  were  made  the  course  of  metabolism  was  somewhat  dif- 
ferent. In  spite  of  the  increase  of  leucocytes,  the  excretion  of  uric  acid 
and  phosphates  was  at  no  time  excessive  ;  the  increase  appears  there- 
fore to  be  due  to  the  failui-e  of  the  normal  destructive  processes.  The 
diet  was  practically  the  same  throughout  and  was  almost  nuclein-free. 
During  one  period,  the  specific  gravity  corresponded  with  the  total 
nitrogen  of  the  urine  ;  during  the  second  period,  in  which  nitrogenous 
metabolism  was  greatly  icduced,  this  was  not  so.  During  both  periods, 
the  total  acidity  varied  directly  as  the  nitrogen.  The  chlorides 
varied  with  the  volume  of  water  and  showed  more  variation  tlian  any 
other  substance  estimated.  W.  D.  H. 

Proteolytic  Action  of  Kidney  Enzyme.  Henry  D.  Dakin 
(/.  Fkysiol.,  1903,  30,  84 — 9G). — Tiie  products  obtained  by  the 
digestion  in  an  acid  medium  of  the  finely  divided  kidney  substance  by 
the  prolonged  action  of  the  enzyme  that  can  be  expressed  from  the 
kidney  cells  were  examined.  The  lluid  contained  a  small  amount  of 
coagulable  pioteid  in  solution,  and  a  preci[iitate  of  paranuclein. 
Albimio.-es  and  peptone  were  practically  absent.  The  tryptophan 
reaction  with  biomino  water  could  not  be  obtained,  after  the  hrst  few 
days'  digestion  had  occurred.  Tlie  formation  of  ammonia  extended 
over  a  jxjriod  of  two  months  ;  this  is  derived  from  substances  of  tlio 
nature  of  acid  amides  decomposable  V)y  hydrocliloric  acid,  and  not 
from  the  stable  amino-acids.  Other  substances  idcntilied  were 
alanine,  a-aminoiVo  valeric  acid,  leucine,  a-pyrrolidinecarboxylic 
acid,  piienylalaniue,  tyrosine,  lysine,  histidine,  cystin,  hypoxanthine, 
and  indole  derivatives  which,  in  some  cases,  gave  the  reactions  of  scatole- 

4(J— 2 


672  ABSTRACTS  OF   CHEMICAL   PAPERS. 

aminoacetic   acid.       Possibly    a   small   amount   of  glutamic  acid  was 
present,  but  arginine  and  aspartic  acid  ^vere  absent.  W.  D.  H. 

Urine  of  the  Musk  Rat.  Robert  Banks  Gibson  {Amer.  J. 
Physiol.,  1903,  9,  391 — 395). — The  nitrogenous  metabolism  of  the 
musk  rat  {Fiber  zihethicus)  resembles  quantitatively  that  of  tlie 
guinea-pig,  the  average  output  per  100  grams  of  body  weight  being 
0*1  gram  of  nitrogen.  Most  of  this  is  in  the  form  of  urea  (91 — 94 
per  cent.),  uric  acid  accounts  for  1"5  per  cent.,  and  this  was  raised  by 
adding  meat  to  the  diet.  The  amount  of  ammonia  is  small  as  in 
other  herbivora.  The  amount  of  phosphoric  acid  excreted  is  high  ;  this 
is  not  the  rule  among  herbivora.  Allantoin  did  not  appear  after 
ingestion  of  nucleic  acid,  as  is  the  case  in  the  dog  and  cat.  Kynurenic 
acid  and  creatinine  were  not  found  ;  proteids  and  sugar  were  also 
absent.     Urobilin  and  at  times  bile  pigment  were  present. 

W.  D.  H. 

Formation  of  Uric  Acid  in  Birds.  T.  H.  Milkoy  {J.  Physiol., 
1903,  30,  47 — 60). — Hydrochloric  acid  given  to  birds  in  doses  smaller 
than  those  which  result  in  acid  poisoning  affects  the  uric  acid  synthesis, 
diminishing  the  transformation  of  ammonium  salts  into  uric  acid. 
The  same  occurs  with  lactic  acid,  but  on  neutralisation  the  eflect  is  no 
longer  produced.  Galvanic  stimulation  of  the  liver  aids  the  synthesis, 
and  if  acid  is  given  also  prevents  the  usual  action  of  the  acid.  In  the 
bird,  the  direct  transformation  of  purine  bases  into  uric  acid  is  not 
an  important  mode  of  origin  of  that  substance.  W.  D.  H. 

Nuclein  Bases  of  Faeces.  Alfred  Schitteniielm  {Zeit.  physiol. 
Chem.,  1903,  39,  199 — 202). — The  question  of  the  occurrence  or  not 
of  important  quantities  of  the  purine  bases  in  the  fteces  has  been  the 
subject  of  contioversy.  In  the  present  research,  it  is  shown  that 
putrefaction  is  an  important  factor.  As  a  resvilt  of  auto-putrefaction 
in  the  fa3ces,  all  but  a  small  residue  of  the  bases  disappe.irs.  It  is 
believed  that  they  are  synthesised  and  built  into  the  bodies  of  the 
bacteria.  W.  D.  H. 

Urinary  Indican.  Ch.  Porciier  and  Ch.  Hervieux  {Zeit.  physioL* 
Chem.,  1903,  39,  147 — 154). — Experiments  are  given  on  the  urine  of 
horse  and  dog  which  confirm  Maillard's  statement  (Abstr.,  this  vol., 
ii,  563)  that  indigo-red  is  a  derivative  of  indigo-blue,  llapid  oxidation 
of  indoxyl  yields  the  blue,  slow  oxidation  the  red  compound.  These 
indoxyl  derivatives  were  found  to  be  constant  constituents  of  the  normal 
urine  of  horse,  dog,  rabbit,  guinea-pig,  and  man.  W.  D.  H. 

Excretion  of  Ammonium  Urate  and  Sodium  Indigotinsul- 
phonate  by  the  Serpent's  Kidney.  Tkihondeau  {Coinpt.  rend.  iSoc. 
Biol.,  1903,55, 1130 — 1132). — The  terminal  portions  of  the  uriniferous 
tubules  in  serpents'  kidneys,  in  addition  to  forming  the  aqueous  and 
mucous  portion  of  the  urine,  are  also  concerned,  as  evidenced  by 
histological  examination,  in  the  definite  formation  of  ammonium  urate, 
and  in  the  excretion  of  sodium  indigotinsulphonate  if  this  substance 
is  introduced  into  the  blood  stream.  AV.  D.  H. 
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Indicanuria.  Hkrmann  Hir.BEnnANDT  {ZeU.  physiol.  Chem.,  1903, 
39,  214).— Polemical  against  Scliolz.  '  W.  D.  H. 

The  Reducing  Substance  in  Cerebrospinal  Fluid.  Ottokino 
Rossi  {Zeit.  phy.^iol.  Chem.,  I'JOo,  39,  183 — 189). — .Several  specimens  of 
human  cerebrospinal  fluid  obtained  by  lumbar  puncture  were  examined. 
In  all  cases,  the  questionable  reducing  substance  proved  to  be  dextrose. 
In  fluid  removed  some  hours  after  death,  this  has  di.sappeared  owing, 
probably,  to  glycolysis.  W.  D.  H. 

Extracts  of  Brain  and  Blood.  Swalk  Vincent  and  Wilhelm 
CuAMEK  {Proc. jthysiol.  Soc,  1903,  x — xi;  J.Physiol.,  30). — An  aqueous 
extract  of  brain  contains  three  depressor  substances  ;  one  of  these  is  in- 
soluble in  absolute  alcohol,  and  its  effect  is  not  abolished  by  atropine  ; 
the  other  two  are  ?olut)le  in  alcohol,  and  of  these  the  effect  of  one  is 
abolished  by  atropine,  that  of  the  other  not.  The  alcoholic  solution 
was  evaporated  to  diyness  and  taken  up  again  with  alcohol,  and  the 
procedure  repeated  several  times.  This,  howevei^,  does  not  entirely  get 
rid  of  inorganic  substances,  and  shows  that  the  inorganic  constituents 
are  originally  present  in  organic  combination.  By  the  addition  of 
platinic  chloride  to  the  final  alcoholic  solution,  crystals  are  obtained  of 
a  platiniohloride  of  a  choline  derivative  (dicholine  anhydride  ?)  and 
of  ammonium  platinichloride.  The  latter  is  apt  to  be  mistaken  for 
the  choline  salts  as  it  crystallises  in  octahedi-a  ;  similar  extracts  of 
normal  blood  yield  the  .'^ame  kind  of  crystals,  and  also  produce  a  fall 
of  pressure  when  injected  intravenously.  The  tests  for  choline  in 
blood  described  by  Mott  and  Halliburton  are  therefore  regarded  as 
fallacious.  W.  D.  H. 

Pathology  of  Acute  Rheumatism.  E.  W.  Ainley  Walker 
and  J.  He.vuy  Kyiiel  {Brit.  Med.  J.,  1903,  ii,  659— 660).— The 
micrococcus  associated  with  rheumatism  is  distinguished  from  similar 
forms  by  several  reactions,  amoiig  which  is  rapid  production  of  acid. 
Its  htL'molytic  action  is  also  considerable,  and  will  account  for  the 
anaemia  of  rheumatic  fever.  The  albumose  it  produces  in  cultures 
causes  pyrexia  when  injected  into  animals.  The  main  point  dealt  with 
in  the  present  paper,  however,  is  the  production  of  acid.  The  micro- 
organism produces  in  cultures  large  quantities  of  formic  acid,  and  at 
least  one  other  acid  of  the  same  group  not  yet  identified,  but  probably 
acetic  ;  the  same  acids  also  are  obtainable  from  the  urine  of  rheu- 
matic patients.  In  normal  urine,  formic  acid  is  absent  or  present  only 
in  traces.  A  litre  of  cultui-e  yielded  0'5  gram  of  formic  acid ;  no 
other  micrococcus  so  far  investigated  produces  so  much.  The  formic 
acid  is  believed  to  originate  from  the  oxidation  of  rMactic  into 
formic  and  acetic  acids  within  the  bodies  of  the  micro-organisms.  The 
formic  acid  can  be  separated  either  as  the  sodium  or  iron  salt. 

In  view  of  tin's  discovery,  it  is  interesting  to  note  that  in  country 
folk-lore  it  is  alleged  that  bee-keepers,  who  are  frecjuently  subjected 
to  the  action  of  formic  acid,  are  peculiarly  insusceptible  to  rheu- 
matism. It  is,  moreover,  anticipated  that  the  beneficial  action  of 
salicylates  in  rheumatism  may  find  a  simple  chemical  explanation. 

W.  D.  H. 
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Serum  from  Typhoid  Convalescents.  Laming  Evans  {J.  Pathol. 
BacterioL,  1903,  9,  42 — 66). — From  a  study  of  the  disease  and  its 
treatment  in  S.  Africa,  the  conclusions  are  drawn  that  the  serum  of 
typhoid  convalescents  has  no  constant  bactericidal  value,  and  the  age 
of  the  patient  is  not  an  important  factor.  The  variations  are  extreme 
(from  2  to  300,000  units).  The  power  of  the  serum  to  agglutinate 
has  no  relation  to  its  bactericidal  power,  and  pei'sists  longer  during 
the  convalescence  of  the  inoculated  than  of  the  uninoculated.  The 
shortest  time  taken  to  kill  Bacillus  typhosus  is  2^  hours.  So-called 
bactericidal  antityphoid  serum  exerts  no  bactericidal  influence,  on 
account  of  the  absence  of  complement,  and  may  even  exert  a  fatal  influ- 
ence when  injected  during  an  attack  of  typhoid  fever  on  account  of 
the  presence  of  immune  bodies.  W.  D.  H. 

Crotin-immunity.  Martin  Jacoby  [Beitr.  chevi.  Physiol.  Path., 
1903,4,  212 — 223). — The  subjects  treated  are  (1)  the  physiological  con- 
stitution of  crotin-h»3molysin  and  its  relationship  to  anti-hsemo- 
lysin ;  (2)  cellular  immunity  against  erotin,  and  the  presence  of  a 
substance  which  acts  inhibitingly  on  it  in  the  gastric  mucous  mem- 
brane. W.  D.  H. 

Chemistry  of  Rigor  Mortis.  Anton  Steyrer  (Beitr.  chem. 
Physiol.  Path.,  1903,  4,  234 — 246). — The  experiments  were  made  on 
rabbits,  and  von  Fiirth's  nomenclature  of  the  muscle  proteids  is 
employed.  The  normal  relation  of  myosin  to  myogen  is  19  :  79  ;  von 
Fiirth  gives  nearly  the  same  number,  18  :  81.  After  pi-olonged 
tetanisation,  the  muscle  plasma  contains  less  myosin.  The  opposite  is 
true  in  the  degeneration  that  follows  section  of  the  nerves  going  to 
the  muscles  ;  the  increase  of  myosin  begins  on  the  fourth  day  after  the 
operation,  and  progresses  as  more  marked  degeneration  sets  in.  The 
division  of  the  tendon  of  a  muscle  does  not  markedly  alter  the  rela- 
tionships of  the  two  proteids.  W.  D.  H. 

Rigor  Mortis.  Otto  Folin  (Amer.  J.  Physiol.,  9,  374 — 379). — 
Rigor  may  be  produced  in  frogs'  muscles  by  subjecting  them  to  a 
temperature  of  —15°  to  -20°.  The  muscles,  although  stiff  when 
thawed,  were  perfectly  transparent,  and  there  was  no  production  of 
acid.  They  were  irresponsive  to  stimuli.  If  the  muscles  are  cooled 
to  only  -  7°,  they  do  not  enter  into  rigor,  and  when  carefully  thawed 
are  still  irritable.  From  the  stifl'ened  muscles,  muscle  plasma  can  be 
prepared  in  the  usual  way,  which  clots  like  plasma  prepared  from  fresh 
muscle.  The  rigor  produced  by  cold  is  regarded  as  true  rigor  mortis, 
and  the  coagulation  theory  of  this  phenomenon  is  thereby  considered 
to  be  disproved,  \V.  D.  H. 

Respiration  in  Phloridzin  Diabetes.  Arthur  R.  Mendel  and 
Graham  Lusk  {Amer.  J.  Physiol,  1903,  10,  47 — 56). — The  calories  lost 
in  the  urinary  sugar  are  compensated  for  not  by  increased  com- 
bustion of  fat,  but  of  proteid.  After  the  injection  of  5  grams  of 
phloridzin  subcutaneously,  as  much  as  60  per  cent,  of  its  carbon  may 
be  eliminated  in  the  urine.     In  the  early  stages  of  phloridzin  diabetes, 
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the  carbon  in   tlio  urino   derivetl  from   liydroxybutyric  acid  or  other 
abnormal  products  other  than  sugar  and  phloridzin  itself,  is  ne<i;Iigible. 

W.  D.  H. 

Action  of  Phloi'idzin .  Percy  G.  Stiles  and  Graham  Lusk 
(Amei'.  J.  Physiol.,  1903,  10,  67 — 79). — An  experimental  discussion 
of  the  nature  of  phloridzin  diabetes.  It  is  a  total  diabetes,  that  is, 
dextrose,  within  certain  limits,  cannot  be  burnt.  Loewi's  hypothesis 
of  a  blood-sugar  combination  is  accepted  with  the  addition  that  the 
sugar  in  such  combination  cannot  be  burnt.  Pliloridzin  will  decom- 
pose it  and  permit  the  elimination  of  sugar  by  the  urine  ;  any  free 
dextrose  unites  with  the  combining  radicle  and  is  protected.  If  the 
quantity  rises  beyond  this  combining  power,  immunity  from  destruc- 
tion is  lost  and  the  sugar  burns.  To  produce  phloridzin  diabetes, 
animals  with  sound  kidneys  are  essential ;  one  experiment  may  damage 
the  kidney,  and  in  a  second  experiment  the  nitrogen  dextrose  ratio  of 
3*7  :  1  may  be  replaced  by  a  ratio  of  2'8  : 1.  In  this  case,  the  kidney 
has  lost  the  power  of  splitting  a  dextrose  combination  formed  from  a 
definite  percentage  of  the  proteid  sugar,  a  compound  which  is  always 
burnt  in  animals  having  the  lower  ratio.  W.  D  H. 

[Acetone  in  Diabetes.]  J.  Le  Goff  {Compt.  rend.,  1903,  137, 
216 — 217). — The  part  played  by  acetone  in  diabetes  is  doubtful;  it, 
however,  occurs  in  the  urine  and  expired  air  in  grave  cases  only.  In 
the  case  under  observation,  analyses  by  Lieben's  method  showed  that 
in  the  expired  air  the  amount  excreted  by  the  lungs  in  the  24  hours 
varied  from  1"07  to  27  grams.  The  urine  for  the  same  time  contained 
1'2  grains.  Mixed  with  acetone,  there  appear  to  be  other  organic 
substances  which  also  give  Lieben's  reaction.  W.  D.  fl. 

Haemochromatosis  in  Diabetes.  James  M.  Beattie  {J.  Pathol. 
Bacteriol.,  1903,9,  117 — 129). — Attention  is  drawn  to  a  widespread 
condition  of  pigmentation  in  various  organs,  associated  with  cirrhosis 
of  the  liver  and  diabetes  mellitus.  This  is  associated  with  degenera- 
tion changes  in  the  cells  of  the  pancreas  (specially),  liver,  and  other 
organs.  The  pigment  appears,  in  the  main,  to  be  free  from  iron  ;  it 
is  considered  to  originate  from  haimoglobin,  and  the  whole  condition  is 
attributed  to  a  toxic  agent  possibly  derived  from  the  intestine  via  the 
portal  circulation.  W.  D.  H. 

Production  of  Dextrose  in  Animal  Tissues.  Cadi'^ac  and 
Maigno.v  {Compt.  rend.,  1903,  136,  1682  — 1684).— All  the  organs  and 
tissues  of  the  dog  and  hor.se  can,  in  the  normal  state,  enclose  a  small 
quantity  of  dextrose.  Thi.s  is  formed  in  greater  quantity  during 
aspliyxia,  and  that  already  formed  disappears  more  slowly.  This  is  a 
phenomenon  of  protoplasmic  life,  and  is  no  longer  seen  in  tissues 
killed  by  boiling  water.  W.  J),  II. 

Pigmented  Atrophy  of  the  Mucous  Membrane  of  the  Small 
Intestine  of  Malarial  Origin.  Lkonakd  Kockks  {J.  Pdthol. 
Bacteriol.,  1903,  9,  111  — 116). — In  many  case.s  of  malariaiu  India,  the 
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small  intestine  was  markedly  atrophied,  and  associated  with  this  was 
a  dark  slaty  pigmentation  of  its  mucous  membrane.  The  black 
pigment  of  malaria  can  be  demonstrated  in  both  the  mucous  and  sub- 
mucous coats.  \V.  D.  H. 

Does  Arsenic  exist  in,  the  Organs  of  the  Animal  Economy  ? 
Armand  Gautier  (Conipt.  rend.,  1903,  137,  295 — 301.  Compare 
Abstr.,  1900,  ii,  152,  226  ;  1902,  ii,  517).— The  author  considers  the 
amount  of  arsenic  which  could  be  introduced  by  means  of  reagents  in 
the  tests  previously  instituted  by  him  in  his  search  for  arsenic  in 
animal  organisms.  The  question  of  the  possible  loss  of  arsenic  in  the 
examination  is  also  considered.  The  fact  that  arsenic  was  found  in 
certain  organs  but  not  in  others  shows  that  the  method  is  not  at 
fault  and  that  arsenic  does  really  occur  constantly  in  certain  parts  of 
animals.  The  organs  in  which  it  has  been  found  are  the  epidermis, 
bi'ain,  thyroid,  and  thymus,  whilst  it  is  absent  in  ordinary  blood.  It 
is  notably  present  in  fish,  and  this  may  be  connected  with  the  fact 
that  sea- water  is  decidedly  arsenical.  J   McC. 

Enhydrina  Poisoning.  Leonaud  Eogers  (Proc.  Physiol.  Soc,  1903, 
iv — V  ;  J.  Physiol.,  30). — Enhydriivi  B-iiigtdensis  is  the  commonest  of 
the  poisonous  sea-snakes.  The  minimal  lethal  dose  is  0  05  milligram 
per  kilo,  for  warm-blooded  animals,  that  is,  ten  times  as  powerful  as 
cobra  venom.  On  intravenous  injection  of  a  small  dose  into  a  cat,  the 
respiration  slows  and  the  blood-pressure  falls ;  finally  respiration 
ceases  after  respiratory  convulsions,  and  the  blood  pressure,  after  a 
rise,  continues  to  fall  to  zero.  Paralysis  is  due  to  action  on  the 
respiratory  centre  and  on  the  motor  end  plates,  especially  in  the 
diaphragm.     The  blood  is  dark  in  colour  and  clots  rapidly. 

W.  D.  H. 

Influence  of  Alkaloids  on  Oxidation.  Eaoul  Dupouy  {Compt. 
rend.  Soc.  Biol.,  1903,  55,  1000 — 1001). — The  pi-esence  of  quinine, 
morphine,  atropine,  and  strychnine  in  the  blood  in  amounts  comparable 
to  those  which  would  occur  there  after  the  use  of  these  alkaloids  as 
medicaments  does  not  interfere  with  the  guaiacum  test.  The  theories 
built  on  the  supposition  that  in  their  presence  the  test  gives  negative 
results  therefore  fall  to  the  ground.  The  error  has  arisen  from  the 
previous  employment  of  acid  solutions  of  the  alkaloids ;  the  dis- 
appearance of  the  reaction  is  due  to  the  acid,  not  to  the  alkaloid. 

W.  D.  H. 

Chemical  Constitution  and  Physiological  Action  of  Mor- 
phine. Eknst  Vahlen  {Zeit.  j)hysiol.  Chetn.,  1903,  39,  95 — 98. 
Comjjare  Abstr.,  1902,  i,  727). — A  reply  to  Bergell  and  Pschorr  (this 
vol.,  ii,  503).  E.  P.  A. 

Relative  Toxicity  of  Distilled  "Water,  Sugar  Solutions, 
and  Solutions  of  Single  Constituents  of  Sea  Water  for 
Aquatic  Animals.  Jacques  Loeb  {/'Jluger's  Archiv,  1903,  97, 
394 — 409). — Aquatic  animals,  in  their  behaviour  with  relation  to  dis- 
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tilled  water,  fall  into  three  frroups.  The  first,  for  example,  Funduhis, 
contain  those  to  which  it  is  harmless.  The  eggs  of  this  animal  neither 
swell  in  distilled  water,  nor  shrink  when  placed  iti  salt  solution.  They 
are  sniTOunded  with  an  impermeable  membrane.  Osmotic  conditions 
evidently  are  not  the  only  ones  which  play  a  part  in  the  life  processes 
of  such  animals. 

To  the  second  gronp  belong  those  animals  or  their  tissues  which  are 
surrounded  by  a  semipermeable  membrane,  which  is  easily  permeable 
to  water,  and  impermeable  or  only  slightly  permeable  to  many  salts. 
The  red  corpuscles  and  sea-urchin  eggs  fall  into  this  group.  The  effect 
of  reagents  is  here  purely  mechanical,  and  are  explained  by  diffusion 
of  certain  ions.  The  effect  of  various  salts  on  contractile  tissues 
comes  mainly  under  this  head. 

Gainmarus,  a  marine  crustacean  with  which  the  majority  of  experi- 
ments recorded  in  this  p  iper  deals,  is  an  instance  of  the  third  group. 
Distilled  water  is  rapidly  fatal,  so  also  is  a  solution  of  sugar  or  common 
salt  of  osmetic  pressure  equal  to  that  of  the  sea  water  it  lives  in.  Isotonic 
solutions  of  other  constituents  of  the  sea  water  are  even  more  toxic. 
No  doubt  in  ordinary  sea  water  the  salts  act  antagonistically,  and 
death  is  attributable  to  the  discharge  of  ions  from  the  living  tissues. 

W.  D.  H. 


The  Pigments  of  the  Lepidoptera.  I.  M.  (Graffn)  von  Linden 
{/'jliiyer's  Archiv,  1903,  98,  1 — 8iJ). — -Tlie  present  article  relates  to  the 
pigments  of  Vanessa  io  and  V.  iirticae.  These  are  different  to 
those  previously  described  in  other  butterflies,  for  instance  in  the 
Fieridce  by  Hopkins.  The  pigments  examined  were  those  of  the 
intestine,  excrements,  epithelial  and  other  tissues,  both  in  the  pupa 
and  the  fully-formed  animal.  In  spite  of  small  differences,  the  pigment 
appears  to  be  essentially  the  same  throughout.  Two  chief  modifica- 
tions are  present,  the  reduced  form,  which  is  carmine-red,  and  an  oxidised 
form  which  is  greenish-yellow.  The  chemical  rays  of  the  spectrum 
act  as  oxidising  agents,  and  warmth  causes  the  pigment  to  become 
reddish-brown.  Its  crystalline  form  and  many  of  its  reactions  resemble 
those  of  bilirubin  and  hjematoidin.  Its  absorption  spectrum  is  like 
that  of  urobilin ;  the  absorption  bands  in  the  ultra-violet  were  also 
mapped  out.  It  gives  the  reactions  of  a  proteid,  and  can  be  split  into 
a  colourless  proteid  and  a  coloured  acid  component  which  contains 
iron.  The  proteid  has  some  of  the  characters  of  a  proteose,  some  of 
those  of  a  globulin,  and  some  of  those  of  a  histone.  The  pigment  also 
contains  free  sugar.  It  is  believed  not  only  to  play  the  part  of  a 
respiratory  pigment,  but  also  to  act  as  a  reserve-material  in  meta- 
bolism.    It  appears  to  arise  from  the  chloiophyll  of  the  ingested  food. 

W.  D.  II. 
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Formation  of  Proteids  in  Fungi.  Oskar  Loew  {Beitr.  chem. 
Physiol.  Path.,  1903,  4,  247— 250).— Mainly  polemical.  The  chief 
point  is  that  Czapek  has  stated- that  methylhydrazine  can  act  as  a 
source  of  nitrogen  to  Aspergilhcs  niger.  The  author  finds  that  this 
substance,  like  other  hydrazines,  is  a  protoplasmic  poison.  In  Czapek's 
experiments,  the  culture  medium  contained  sucrose  also,  and  was 
heated  from  5 — 7°  to  28°  to  ensure  sterility;  by  this  means,  the 
sucrose  would  be  inverted  and  hydrazones  formed  which  are  less  toxic 
to  living  cells  than  unchanged  hydrazines,  W.  D.  H. 

Formation  of  Proteids  in  Plants.  Emil  Godlewski  {Bull. 
Acad.  Cracow,  1903,  6,  313 — 380). — When  kept  in  darkness,  higher 
plants,  as  well  as  fungi,  pi'oduce  proteids  from  nitrates  and  from  the 
decomposition  products  of  proteids  ;  but  in  the  case  of  higher  plants 
the  assimilation  is  restricted  in  absence  of  light.  The  energy  required 
for  the  assimilation  of  nitrogen  and  the  production  of  proteids,  in 
absence  of  light,  is  fux'nisbed  by  metabolism  and  respiration.  The 
relatively  greater  metabolism  in  fungi,  as  compared  with  higher  plants, 
enables  nitrogen  assimilation  to  take  place  quite  independently  of 
light. 

The  most  prominent  non-proteids  in  seedlings  of  wheat  and  barley, 
three  weeks  old,  were  amino-acid  amides  (chiefly  asparagine)  and  amino- 
acids  3  nitrogen  compounds,  precipitated  by  phosphotungstic  acid,  were 
present  in  smaller  aud  generally  varying  quantities. 

Root  production,  in  the  case  of  wheat  and  bai^ley,  was  increased  in 
relation  to  the  upper  parts  of  the  plants  when  the  amount  of  nitrogen 
was  deficient.  N.  H.  J.  M. 

Action  of  Bmulsin  on  Salicin  and  Amygdalin.  Victor 
Henki  and  S.  Lalou  {Gompt.  rend.,  1903,  136,  1693— 1694).— From  a 
study  of  experiments  on  the  action  of  emulsin  on  the  two  glucosides 
mentioned,  the  theory  is  deduced  that  the  ferment  forms  an  inter- 
mediate additive  compound  with  the  glucoside,  which  then  undergoes 
decomposition,  liberating  the  ferment  once  more.  A  similar  view  is 
held  regarding  the  modus  operandi  of  trypsin.  W.  D.  II. 

A  Soluble  Ferment  in  Vegetables  which  reduces  Nitrates. 
J.  E.  Abelous  and  Jules  Aloy  (Compt.  rend.  Soc.  Biol.,  1903,  55, 
1080 — 1082). — Abelous  and  Gerard  showed  that  a  soluble  ferment 
exists  in  the  animal  organism  which  is  able  to  transform  nitrates  into 
nitrites  and  nitrobenzene  into  aniline.  The  present  preliminary  note 
states  that  the  same  is  true  for  vegetable  structures,  the  potato  being 
the  plant  used.  W.  D.  II. 

Fermentative  Decomposition  of  Thymo-nucleic  Acid  by- 
Fungi.  Leonid  Iwanoff  [Zeit.  2)hysiol.  Chem.,  1903,  39,  31 — 43). — 
"Various     fungi    {Aspergillvs,  »fec.)    decompose    nucleic   acid    with    the 
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liberation  of  phosphoric  acid  and  purine  bases  ;  this  appears  to  be  a 
ferment  action  ;  it  is  doubtful  whether  it  is  produced  by  the  ordinary 
proteolytic  ferments  present,  and  the  name  miclease  is  suggested  for 
the  enzyme  responsible  for  the  action.  W.  D.  H. 

The  Solution  by  Micro-organisms  of  Sodium  a-Nucleate. 
H.  Plenge  {Zelt.  phi/siol.  Chem.,  1903,  39,  190— 198).— A  large 
number  of  micro-organisms  were  examined,  and  the  details  concerning 
each  are  given  in  tabular  form.  Some  render  sodium  a-nucleate  and 
gelatin  fluid ;  some  liquefy  one  substance  and  not  the  other.  The 
effect  on  nucleic  acid  appears  to  be  due  to  a  special  enzyme.  A 
specially  valuable  result  is  a  new  method  of  diagnosis  between  the 
colon  bacillus  and  that  of  typhoid  fever.  Neither  of  them  liquefy 
gelatin,  but  the  li(|uefying  effect  on  the  nucleate  is  much  more  rnpid 
in  the  case  of  the  Bacilhis  coli.  W.  D.  H. 

Decomposition  of  Yeast  Nucleic  Acid  by  Bacteria.  I, 
Alfred  Schitteniielm  and  F.  Sciiroter  {Zeit.  physiol.  Chem.,  1903, 
39,  203 — 207). — The  action  of  micro-organisms  (a  pure  culture  of 
Bacillus  coli  from  faeces  was  used)  on  yeast  nucleic  acid  is  to  split  off 
purine  bases  from  it.  Whether  a  special  enzyme  is  responsible  for 
this  is  left  uncertain.  W.  D.  H. 

Nitrifying  Organisms.  E.  Boullanger  and  L.  Massol  {Ann. 
Inst.  Fdsteur,  1903,  17,  492 — 515). — The  best  temperature  for  culti- 
vating nitrous  and  nitric  organisms  is  37°.  The  former  are  killed  by 
heating  at  45'^  for  five  minutes,  the  latter  at  55°.  The  activity  of  the 
nitrous  organism  is  increased  by  the  presence  of  porous  porcelain  and 
especially  by  slag.  The  effect  is  less  marked  in  the  case  of  the  nitric 
organisms  and  was  only  observed  when  slag  was  present.  Rotation 
in  a  drum  is  also  favourable. 

The  nitrous  organism  becomes  less  active  when  it  has  produced 
8 — 10  giams  of  magnesium  nitrite  per  litre,  and  its  action  ceases 
after  the  production  of  13 — 15  grams.  Potassium  and  sodium,  and, 
in  a  less  degree,  calcium  and  magnesium  nitrites,  hinder  the  multipli- 
cation of  the  nitrous  organism.  Small  amounts  (O'l  to  0*5  per  cent.) 
of  sodium  and  potassium  nitrates  hinder  the  development  of  nitrous 
organisms,  whilst  the  same  result  is  only  produced  by  at  least  1  per 
cent,  of  calcium  and  magnesium  nitrates. 

The  conversion  of  nitrites  into  nitrates  becomes  more  difficult  as 
the  amount  of  nitrite  increases  and  stops  altogether  when  the  solution 
contains  2  per  cent,  of  nitrite.  The  same  effect  is  produced  by  2'5 
per  cent,  of  sodium  nitrate.  Calcium  nitrate  retards  nitrification 
when  the  solution  contains  12  grams  per  litre.  N.  II.  J.  M. 

Properties  and  Composition  of  the  Reserve  Phospho- 
organic  Substance  of  Chlorophyllous  Plants.  Swkjkl  Posteb- 
NAK  {Conipt.  rend.,  1903,  37,  337—339.  Compare  this  vol.,  ii,  607). 
— The  phospho-organic  substance  obtained  from  tubers,  ifec,  as  a 
mixture  of  acid  salts  of  magnesium,  calcium,  iron,  and  manganese 
yielded   an    acid    having    the    composition    indicated    by   the   formula 
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CjHgOgP^,  which  differs  from  the  one  previously  given  by  half  a  raol. 
of  water.  The  acid  dissolves  in  water  in  all  proportions,  is  soluljle  in 
alcohol,  insoluble  in  ether,  benzene,  chloroform,  and  glacial  acetic 
acid.  It  does  not  crystallise,  but  tliickens  when  cooled  to  -  23°  ;  when 
heated  at  100°,  it  becomes  brown. 

The  acid  is  at  least  tetrabasie,  but  the  only  crystalline  salt  which 
could  be  obtained  is  a  double  salt  of  sodium  and  calcium, 

2C„H4P209Na,  +  C.H.PgO.Ca^, 
with  SETgO. 

The  acid  completely  precipitates  animal  and  vegetable  proteids  in 
neutral  or  acid  solutions.  N.  H,  J.  M. 

Constitution  of  the  Phospho-organic  Acid  of  the  Reserve 
Substance  of  Green  Plants.  First  Product  of  the  Reduction 
of  Carbon  Dioxide  in  Chlorophyllous  Assimilation.  Swigel 
VoSTFAiSAK  (Compt.  rend.,  1903,  137,439 — 4-11.  Compare  preceding 
abstract). — When  heated  with  dilute  mineral  acids,  the  acid  C2HgOjjP2 
is  converted  quantitatively  into  inositol  and  phosphoric  acid.  Treat- 
ment with  benzoyl  chloride  failed  to  indicate  the  presence  of  alcoholic 
hydroxyl,  and  the  acid  has  probably  the  constitution  represented  by  the 
formula  0[CH2*0-PO(OH)2]2,  and  may  be  termed  anhydro-oxymethyl- 
eiiediphosphoric  ac  id. 

The  conclusion  is  drawn  that  the  organic  group  associated  with 
phosphoric  acid  is  produced  in  the  reduction  of  carbon  dioxide,  and 
that  it  is  not  capable  of  existing  in  the  free  state.  Under  normal 
conditions,  it  is  utilised  in  the  production  of  carbohydrates,  proteids, 
and  the  foregoing  phospho-organic  acid,  &e.  If  not  utilised  in  tliis 
manner,  it  is  converted  into  inositol,  which  is  found  almost  exclusively 
in  the  green  portions  of  plants,  N.  H.  J.  M. 

Proteolytic  Ferment  of  Malt.  Philip  Sciiidrowitz  {J.  Fed.  Inst. 
Breioing,  1903,  9,  361—382). — Keadily  assimilable  nitrogen  retards, 
and  sometimes  entirely  inhibits,  the  formation  of  thegelatin4iquefying 
proleolytic  enzyme,  and  it  is  probable  that  the  secretion  of  the  enzyme 
is,  like  that  of  diastase,  a  starvation  phenomenon  (Brown  and  Morris, 
Trans.,  1890,  57,  497).  Sucrose  also  has  an  inhibitive  action. 
There  is  evidence  that  the  specilic  action  of  asparagine  and  ammonium 
nitrate  is  very  slight,  the  retardation  produced  being  due  to  the  non- 
formation  of  the  enzyme. 

As  regards  the  influence  of  the  composition  of  the  steeping  liquor 
on  the  quality  of  malt,  it  was  found  that  gypsum  has  a  tendency  to 
restrict  slightly  the  development  of  the  enzyme. 

No  clearly  defined  connection  seems  to  exist  between  proteolytic 
power  and  the  constituents  of  malts  usually  determined.  Higher- 
dried  malts  have  a  lower  proteolytic  power,  and  a  low  proteolytic 
power  observed  in  one  of  the  samples  examined  may  be  connected  with 
the  relatively  low  percentage  of  non-coagulable  proteids. 

K.  H.  J.  M, 

Effect  of  Heating  on  the  Solubility  of  Nitrogenous  Food  Con- 
stituents in  Pepsin-hydrochloric  Acid.  Jakob  Voliiard  (Landw. 
Versuchs-Stat.,    1903,    58,      433 — 437). — The    digestibility-coefficient 
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of  proteids  decreases  as  the  temperature  at  which  the  substance  has  been 
dried  rises,  but  the  decrease  is  immaterial  when  the  temperature  does 
not  exceed  60"^.  Digestibility  is  also  diminished  when  foods  which  have 
been  produced  at  high  temperatui-es,  such  as  brewers'  grains,  are  dried. 

N.  11.  J.  M. 

Feeding  Experiments  on  the  Utilisation  of  Rye  and  Wheat 
Brans  of  Different  Degrees.  Alcix  Kohler,  F.  Honcamp,  M.  Just, 
Jakob  Volhahd,  and  (i.  Wicke  {Landio.  Versuchs-iSiaL,  1903,  58, 
415 — 432). — The  results  of  feeding  experiments  with  sheep  showed  that 
bran  which  contains  distinct  amounts  of  meal  has  a  greater  value  than 
when  free  from  meal.  In  the  case  of  rye,  the  nitrogenous  constituents 
of  the  bran  containing  meal  are  somewhat  less  than  in  bran  free  from 
meal,  but  this  is  more  than  counterbalanced  by  the  greater  amount  of 
readily  digestible  carbohydrates  present  in  the  meal,       N.  H.  J.  M. 

MechanicalAnalysis  of  Soils.  TiifeoPHiLE  Schloesing,  sen.  (Compt. 
rend.,  1903,  137,  369 — 374). — The  soil'  (10 — 12  grams)  is  treated 
successively  with  dilate  nitric  acid  and  distilled  water  rendei-ed  slightly 
ammoniacal,  and  the  coarser  sand  is  removed  by  washing  and 
decantation ;  the  decanted  liquid  is  then  poured  into  an  apparatus 
(figured  in  the  original)  by  means  of  which  the  successive  sediments 
can  be  separated  and  afterwards  weighed.  The  process  requires  some 
attention  at  tirst  to  avoid  stoppage  of  the  apparatus  by  the  coarser 
particles,  but  after  a  time  it  can  be  left,  the  deposits  being  received 
in  a  series  of  capsules  drawn  into  position  by  clockwork. 

Nine  deposits  were  obtained,  the  time  between  each  increasing  from 
5  minutes  to  10  hours  40  minutes.  Results  obtained  with  a  number 
of  soils  showed  that  the  limits  of  size  in  the  different  deposits  were 
as  follows:  (1)90—70;  (2)  80—65;  (3)  70—50;  (4)  50—30; 
(5)  35—20;  (6)  20—15;  and  (7  to  9)  15—5  thousandths  of  a  mm. 
The  substance  remaining  in  suspension  after  21  hours  and  20  minutes 
is  considered  to  be  clay.  N.  H.  J.  M. 

Mechanical  Analyses  of  Soils.  Tiieopiiile  Schloesing,  sen.  {Compt. 
rend.,  1903,  137,  398 — 402). — llesults  of  mechanical  analyses  of  three 
soils  by  the  method  previously  described  (compare  preceding  abstract). 

N.  II.  J.  M. 

Manurial  Experiments  with  Tobacco.  Max  Leuman.v  (Laadiv. 
VersiLchs-Stat.,  1903,  58,  439 — 470). — Whilst  nitrogen  seems  to  be 
equally  i-equired  by  all  parts  of  the  tobacco  plant,  potassium  seems  to 
be  of  use  chieliy  to  the  leaves  and  roots,  and  phosphoric  acid  to  the 
stems. 

Excessive  manuring  is  to  be  avoided,  as  it  increases  the  amount  of 
•water  in  the  leaves  and  promotes  a  relatively  greater  development  of 
stems  and  roots.  Chlorides  and  sulphates  are  unsuitable,  as  they 
decrease  the  burning  properties  of  tobacco.  Potassium  carbonate  and 
'*  martellin"  act  favourably  in  this  respect. 

Perchlorate  does  not  act  {)oisonously   on   tobacco,    when  present  in 
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moderate  quantity,   but  favours   the  development  of  the  leaves  and 
especially  the  roots.  N.  H.  J.  M. 

Estimation  of  Free  Phosphoric  Acid.  Amount  present  in 
Superphosphates.  Aema>'d-Dezso  Hekzfeldkr  [Landvj.  Versuchs- 
jStat.,  1903,  58,  471 — 479). — The  substance  (1  gram)  is  extiacted  with 
dry  ether  for  10  hours  in  a  Soxhlet  apparatus.  After  distilling  off  the 
ether,  the  residue  is  treated  three  times  with  20  c.c.  of  water.  The 
filter  is  washed  out  with  water  containing  a  little  methyl-orange  as 
long  as  a  red  coloration  is  produced. 

When  superphosphates  contain  le=s  than  3 '55  per  cent,  of  free  acid, 
corresponding  with  0"5  c.c.  of  normal  alkali,  a  larger  quantity  should 
be  employed.  The  titration  may  be  repeated,  u>ing  phenolphthaiein. 
In  absence  of  any  combined  acid,  the  two  titrations  do  not  differ  by 
more  than  0'05  c.c. 

Results  of  analyses  made  with  53  superphosphates  showed  that 
the  amounts  of  free  acid  varied  from  0*53  to  1065  per  cent.,  and  that 
the  English  and  French  superphosphates  contained  much  less  free  acid 
than  those  prepared  in  Hungary  and  Germany.  N.  H.  J.  M. 
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New  Volumetric  Method  of  General  Applicability.  Launcelot 
W.  Andrews  {Zeit.  anwg.  Chem.,  1903,  36,  76—83). — When  chlorine 
water  is  added  to  a  neutral  solution  of  potassium  iodide  until  the 
chloroform  used  as  indicator  is  decolori-sed,  reaction  takes  place 
according  to  the  equation  :  KI  +  SClg  +  3H2O  =  KCl  +  HIO3  +  5HC1,  but 
if  a  large  excess  of  hydrochloric  acid  is  present,  the  reaction  takes 
place  according  to  the  equation;  KI +  Cl2  =  KCl  +  ICl.  In  both  cases, 
the  end  point  of  the  reaction  is  sharp.  The  reaction  of  potassium 
iodate  on  potassium  iodide  is  similarly  dependent  on  the  amount  of 
acid  present ;  if  there  is  a  large  excess  of  acid,  the  reaction  takes  place 
according  to  the  equation:  2K1  + KIO3  + 6HC1  =  3KC1  +  3IC1  +  3H2O, 
and  this  reaction  is  used  in  the  estimation  of  iodides,  free  iodine, 
chromates,  chlorates,  antimony,  arsenic,  and  iron.  In  the  estimation 
of  an  iodide,  .so  much  concentrated  hydrochloric  acid  is  added  that  after 
titration  there  will  be  not  less  than  15  per  cent,  present;  about  5  c.c. 
of  chloroform  are  added,  and  the  solution  is  titrated  in  a  stoppered 
bottle  with  1/10  or  l/oiV potassium  iodate  solution  until  the  chloroform 
is  decoloi'ised  and  the  aqueous  solution  is  yellow,  on  account  of  the 
presence  of  dissolved  iodine  chloride.  In  the  estimation  of  oxidising 
compounds,  a  known  excess  of  potassium  iodide  is  first  added,  and  the 
same  method  employed  in  order  to  determine  the  excess  which  has 
been   taken.     For   the    estimation    of   the  antimony  and  arsenic,  no 
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potassium  iodide  need  be  added,  because  the  reaction  takes  place 
according'  to  the  equation:  2ACI3  + KIO3 +  5H.,0=:  2113^0^  +  KUl + 
ICl  +  41101,  where  A  =  tSb  or  As.  '  J .  iMc(J. 

Electrochemical  Analysis  and  the  Voltaic  Series.  J.  E. 
1\00T  (/.  Physical  C/iein.,  1903,  7,  428 — 4G5). — The  author  has  deter- 
mined the  decomposition  voltage  of  salts  of  silver,  mer- 
cury, copper,  antimony,  bismuth,  hydrogen,  load,  zinc,  cobalt,  and 
nickel  in  solutions  of  oxalates,  phosphates,  ammoniacal  tartrates,  and 
cyanides.  Tables  of  the  results  are  given,  and  afford  data  necessary  for 
determining  the  conditions  of  separation  of  the  various  metals,  and  the 
bearing  of  the  results  on  methods  of  electrochemical  analysis  is  briefly 
discussed.  The  decomposition  voltage  of  silver  is  nearly  a  volt  higher 
than  that  of  mercury  in  double  cyanide  solutions ;  the  metals  cannot, 
however,  be  separated,  as  silver  is  precipitated  with  the  mercury.  It  was 
indicated  that  nickel  could  be  readily  separated  from  cobalt  in  alkaline 
tartrate  solution,  and  experiments  proved  that  the  separation  is  very 
satisfactory.  L.  M.  J. 

Bomb-calorimeter  and  Method  of  its  Use.  AVilbur  0.  Atwater 
and  J.  F.  Snell  (/.  Amer.  Cham.  6'oc.,  11)03,  25,  659— 699).— This  de- 
scription of  a  modification  of  Berthelot's  process  is  unsuitable  for 
abstraction.  The  chief  point  of  difference  between  this  calorimeter 
and  Uerthelot's  apparatus  is  that  whereas  the  cover  of  the  Barthelot 
fits  into  the  cylindrical  cup  like  a  very  wide  stopper,  the  cover  of  the 
improved  apparatus  rests  directly  on  the  rim  of  the  cup.  For  reasons 
of  economy,  the  platinum  lining  is  replaced  by  one  of  copper  heavily 
electroplated  with  gold.  L.  de  K. 

A  Method  for  Calibrating  Burettes.  David  W.  Horn  and 
Elizaueth  M.  VAX  Wagener  (Amer.  Chem.J.,  1903,  30,96— 105).— Two 
burettes,  one  of  which  has  been  calibrated  by  the  usual  method,  are 
supported  vertically,  and  connected  below  by  indiarubber  tubing.  One 
is  kept  stationary,  and  water  caused  to  flow  into  it  by  raising  the 
other.     A  duplicate  calibration  is  obtained  by  reversing  the  process. 

C.  11.  D. 

Cyanogen  Iodide  as  an  Indicator  for  Acids.  Joseph  H.  Kastle 
and  JMauv  E,  Olauk  {Amer.  C/ie/n.  J.,  1903,  30,  87 — 96). — Cyanogen 
iodide  reacts  with  potassium  iodide  in  miHlerately  concentrated  solutions, 
sotting  free  iodine.  At  dilutioiis  of  iVyiOO  and  upwards,  however,  no 
reaction  ot;curg  in  neutial  solution,  but  iodine  is  at  once  set  free  on  the 
addition  of  an  acid,  and  a  solution  of  cyanogen  iodide,  potassium  iodide, 
and  starch  may  tlierefore  bo  u>ed  as  au  indicator  for  dilute  acids.  Tlie 
sensitiveness  is  eiiaal  to,  or  slightly  greater  than,  that  of  litmus  or 
phenolphthalein,  and  is  as  great  for  the  weaker  organic  acids  as  for 
strong  acids.  A  solution  containing  77  paits  of  CO.,  per  million  gives 
a  distinct  reaction.  The  indicator  may  also  be  employed  to  determine 
the  degree  of  hydrolysis  of  salts  such  as  alum  at  high  dilutions,  the 
blue  tint  produced  being  compared  with  that  given  by  asuljthuric  acid 
solution  of  known  con«entration.  0.  Jl.  D. 
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;;-Nitrophenol  as  Indicator.  Alwin  Golduerg  and  K.  Naumann 
(Zeit.  angew.  Cheoi.,  1903,  16,  644 — 647). — An  alcoholic  solution  of 
y>nitrophenol,  or  an  aqueous  solution  of  its  sodium  derivative,  may  be 
substituted  for  methyl-orange  in  volumetric  work.  The  yellow  colour 
of  the  dissolved  sodium  derivative  is  discharged  by  acids  and  restored 
by  alkalis.  A  comparatively  lai'ge  quantity  of  the  nitro-compound  is 
required  in  order  to  obtain  a  definite  end  reaction  with  the  strong 
acids.  This  indicator  is  not  very  serviceable  in  the  case  of  the  weaker 
acids  and  sulphurous  acid,  and  for  carbonates  it  is,  perhaps,  less  deli- 
cate than  methyl-orange.  The  results  of  similar  experiments  made 
with  S-nitiosalicylic  acid  (^>nitrophenol-o-carboxylic  acid)  were  even 
less  satisfactory.  L.  de  K. 

Use  of  Normal  Sodium  Oxalate  in  Volumetric  Analyses. 
S.  P.  L.  SbRENSEN  {Zeit.  anal.  Chem.,  1903,  42,  333— 359).— The 
author's  earlier  experiments  (Abstr.,  1898,  ii,  185)  were  made  by  the 
ordinary  methods  of  volumetric  analysis,  which  were  not  sufficiently 
delicate  to  indicate  whether  sodium  oxalate  could  be  employed  in 
standardising  acids  in  cases  where  the  highest  attainable  accurtiey  was 
required.  In  the  present  series,  methods  were  adopted  which  reduced 
the  errors  of  experiment  to  much  narrower  limits.  The  oxalate 
(8 — 12  grams)  was  weighed  with  a  maximum  error  of  1/80000,  the 
acid  to  within  1/20000  ;  all  weighings  were  by  Gauss's  double  method, 
and  weie  reduced  to  vacuum.  Under  these  conditions,  the  mean  error 
of  an  estimation  was  only  1/24400  of  the  total  quantity,  and  the 
greatest  deviation  from  the  mean  was  1/13200.  The  method  of  igniting 
the  oxalate  influences  the  I'esults  slightly.  Rapid  ignition  with  limited 
access  of  air  always  gives  a  residue  containing  carbon,  which  obstin- 
ately retains  some  alkali.  By  igniting  at  a  lower  temperature,  and 
with  freer  access  of  air,  the  separation  of  carbon  can  be  almost 
entirely  prevented.  The  best  method  of  preparing  the  oxalate  is  to 
add  a  small  excess  of  sodium  carbonate  to  a  solution  of  oxalic  acid, 
concentrate,  and  cool.  The  crystallised  salt  is  dried  at  100°  to  decom- 
pose sodium  hydrogen  carbonate,  and  again  crystallised.  It  is  then 
dissolved  in  hot  water  and  precipitated  by  alcohol.  This  salt  retains  a 
small  quantity  of  water,  which  is  not  expelled  at  150°.  By  drying  at 
240 — 250°,  the  water  is  removed  completely,  and  the  dry  salt  is  not 
hygroscopic.  Attempts  to  prepare  a  salt  containing  water  of  crystal- 
lisation failed  altogether.  Pure  sodium  oxalate  gives  no  colour  to 
concentrated  sulphuric  acid,  whereas  the  organic  impurities  most  likely 
to  be  present  would  give  a  brown  coloration.  The  purest  sodium 
oxalate  obtainable  is  feebly  alkaline  to  phenolphthalein  ;  the  alkalinity 
of  its  aqueous  solution  increases  on  boiling,  or  even  on  warming,  the  solu- 
tion. These  results  show  that  when  care  is  taken  to  use  a  pure  and 
dry  salt,  and  to  ignite  slowly,  results  can  be  obtained  of  sufficient 
accuracy  for  the  most  refined  purposes.  M.  J.  S. 

Critical  Studies  on  the  Volumetric  Estimation  of  Iron  by 
Permanganate.  A .  Skkahai.  {Zeil.  anal.  Client.,  1 903,42, 359 — 405). — 
The  first  part  of  this  paper  is  devoted  to  a  theoretical  and  experimental 
study  of  the  titration  of  ferrous  salts  in  presence  of  hydrochloric  acid 
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and  chlorides.  Adopting  Manchot's  theory  of  the  formation  of  a 
'*  primary  oxide,"  Fe^O^,  as  the  first  effect  of  the  action  of  permanganate 
on  a  ferrous  salt  (Abstr.,  1903,  ii,  151,  152),  it  is  evident  that  when 
the  "acceptor"  hydrogen  chloride  is  present,  the  two  reactions, 
Fe.O.,  +  -tFeO  =  SFepg  (1),  and  Fe205  +  4H01  =  Fefi^  +  2H2O  +  2OI2  (2), 
will  take  place  concurrently,  and  since  the  reaction 

2FeCl2  +  Cl2  =  Fe._,Cl6(3) 
proceeds  more  slowly,  chlorine  will  be  evolved,  and  moi'e  permanganate 
will  be  reduced  than  corresponds  with  the  ferrous  iron  present. 

The  larger  the  amount  of  hydrochloric  acid  in  proportion  to  the  iron, 
the  more  favourable  is  the  condition  for  the  occurrence  of  the  second 
reaction.  The  addition  of  metallic  chlorides  to  a  ferrous  solution 
acidified  with  sulphuric  acid  has  a  similar  effect  in  increasing  the  con- 
sumption of  permanganate,  although  it  is  noteworthy  that  the  increase 
is  smallest  in  the  case  of  mercuric  chloride,  which  is  electrolytically 
dissociated  to  a  less  extent  than  the  chlorides  of  the  alkali  metals. 
The  addition  of  sulphates  (with  the  exception  of  ammonium  sulphate) 
to  a  solution  acidified  with  hydrochloric  acid  decreases  the  excess  of 
permanganate  consumed  ;  manganous  sulphate,  in  sufficient  quantity, 
practically  counteracts  the  effect  of  a  moderate  amount  of  hydrochloric 
acid,  especially  if  phosphoric  acid  is  also  present,  since  manganic  phos- 
phate appears  to  be  incapable  of  oxidising  hydrochloric  acid,  although 
it  oxidi:^es  ferrous  salts. 

The  second  part  of  the  paper  deals  with  the  methods  of  reducing 
ferric  solutions.  It  is  shown  that  the  reduction  of  ferric  salts  by 
stannous  chloride,  with  the  removal  of  the  excess  of  stannous  chloride 
by  mercuric  chloride,  is  by  no  means  so  accurate  as  hitherto  supposed, 
since  the  suspended  mercurous  chloride  acts  as  an  acceptor  and  consumes 
an  appreciable  amount  of  permanganate. 

On  these  grounds,  the  excess  of  stannous  chloride  should  be  kept  as 
small  as  possible.  If  zinc  is  used  for  the  reduction,  it  is  necessary  not 
only  to  filter  the  reduced  solution,  but  also  to  prove  that  the  solution 
of  the  zinc  in  sulphuric  acid  is  free  from  substances  capable  of  acting 
asacceptors.  Sulphurous  acid  and  hydrogen  sulphide  are  less  satisfactory. 
Fur  standardising  a  permanganate  solution,  the  best  substance  is  pure 
metallic  iron.  The  iron  obtained  by  electrolysis  of  ferrous  ammonium 
oxalate  (Treadwell  and  Classen)  is  not  free  from  carbon,  even  when  a 
current  of  less  than  4  volts  is  employed,  and  the  results  obtained  with 
it  show  con>iderable  discordances.  A  much  purer  iron  is  obtained  by 
the  electrolysis  of  a  neutral  solution  of  pure  ferrous  ammonium  sul- 
phate with  an  anode  of  platinum  foil  on  which  iron  has  previously 
been  deposited  from  Classen's  oxalate  solution.  A  current  of  only  a 
few  hundredths  of  an  ampere,  and  03 — 04  volt  is  used.  With  such 
iron,  the  results  are  very  concordant.  Taking  them  as  a  standard  and 
calculating  from  them  the  results  of  the  titration  of  Classen's  irou,  it 
appears  that  the  latter  may  contain  impurities  amounting  to  1*5  per 
cent.  Iron  wire  of  known  composition  may  also  be  use<i,  but  as  the 
solution  of  such  iron  contains  other  oxidisable  substances,  and  the 
undissolved  iron  caibide  also  1  educes  permanganate,  it  is  necessary  to 
work  in  the  following  manner.     The  solution  of  the  iron  in  sulpliuric 
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acid  is  treated  with  a  quantity  of  permanganate  insufiitiient  for  com- 
plete oxidation  ;  it  is  then  exposed  to  air  until  the  carbide  has  completely 
disappeared,  and  is  finally  reduced  either  with  zinc,  or  with  hydrochloric 
acid  and  stannous  chloride.  In  the  latter  case,  a  correction  for  the 
permanganate  consumed  by  mercurous  chloride  under  the  same  con- 
ditions must  be  made.  The  iron  wire  may  also  be  dissolved  in  hydro- 
chloric acid  and  oxidised  with  chlorate,  then  reduced  with  stannous 
chloride  as  before.  In  this  cavse,  no  correction  for  ctlomel  seems 
required,  the  cause  being  apparently  that  the  last  traces  of  chlorine  are 
not  removed  either  by  boiling  or  by  the  action  of  the  stannous  chloride. 
If  the  iron  wire  contains  copper,  this  must  be  calculated  as  ii'on,  since 
cupric  salts  are  reduced  by  stannous  chloride.  M.  J.  S. 

Titrations  with  Potassium  lodate.  Launcelot  W.  Andrews 
J.  Ainer.  Chem.  Soc,  1903,  25,  756 — 761). — The  process  is  based  on 
the  fact  that  if  potassium  iodate  is  added  to  a  solution  of  iodine  in  a 
liquid  containing  a  considerable  excess  of  hydrochloric  acid,  the  iodine 
will  be  gradually  converted  into  iodine  monochloride.  The  end  of  the 
reaction  may  be  ascertained  by  using  chloroform  as  the  indicator. 

On  adding  a  solution  of  potassium  iodate  to  reducing  agents  dissolved 
in  dilute  hydrochloric  acid,  free  iodine  is  liberated,  which,  however,  on 
treatment  with  more  of  the  reagent  will  again  disappear.  In  this  manner, 
accvirate  titrations  may  be  made  of  iodides,  arsenious  acid,  antimonious 
compounds,  and  even  ferrous  sulphate.  With  the  iodides,  the  reaction  is 
represented  by  the  equation  :  2KI  +  KIO3  +  6HC1  =  SIvCl  -I-  3IC1  +  Zllf>, 
whilst  in  the  case  of  the  arsenious  solution,  the  following  change  occurs  : 
2AsCl3  +  KI03-F5H20  =  2H3As04  +  KCl  +  ICl  +  4HCl.  Since  the  re- 
action is  not  interfered  with  by  the  presence  of  copper,  the  process 
may  be  employed  in  the  analysis  of  Paris  green. 

The  process  may  be  also  used  for  the  indirect  titration  of  chromates 
and  chlorates  by  decomposing  these  compounds  with  potassium  iodide 
in  the  presence  of  sufficient  hydrochloric  acid  and  titrating  the 
liberated  iodine.  L.  de  K. 

Lead  Dioxide  as  Absorbent  in  Ultimate  Analysis.  Maximiliano 
Dennstedt  and  P.  Hassler  (.^e{<.  anal.  CJiem.,  1903,  42,  417 — 427). — 
Dennstedt  formerly  stated  that  lead  dioxide  only  absorbed  the  oxides  of 
nitrogen  completely  in  the  presence  of  moisture,  and  recommended  that 
the  portion  of  the  combustion  tube  containing  the  dioxide  should  be 
kept  cool  duiing  the  combustion.     This  is  now  found  not  to  be  correct. 

Incomplete  absorption  is  due  to  a  temporary  absence  of  an  excess  of 
oxygen,  nitric  oxide  then  passes  over  the  lead  dioxide  and  is  subse- 
quently oxidised  to  nitric  acid  in  the  calcium  chloride  tube.  If, 
however,  cax'e  is  taken  that  an  excess  of  oxygen  is  always  present, 
the  absorption  of  the  resulting  nitrogen  tetroxide  is  absolutely 
complete,  both  at  low  and  high  temperatures,  and  in  the  absence  or 
presence  of  moisture. 

Sulphur  dioxide  is  absorbed  with  equal  completeness,  but  when 
sulphur  trioxide  is  present  it  is  necessary  to  keep  the  lead  dioxide  at 
200—300°.  A  temperature  of  260—280°  is  also  necessary  for  the 
absorption  of  chlorine,  bromine,  and  their  hydrogen   acids,  but  above 
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450°  the  resulting  lead  oxychloiide  and  oxybromide  sinter  and  cannot 
readily  be  decomposed  by  treatment  with  an  alkali  carbonate.  By 
keeping  the  temperature  at  about  350^  and  then  warming  the  contents 
of  the  boats  with  a  20  per  cent,  solution  of  potassium  hydroxide,  the 
chlorine,  bromine,  and  sulphuric  acid  are  easily  and  completely 
extracted  as  potassium  .^alts.  At  this  temperature,  alt-o,  there  is  no 
danger  of  the  redaction  of  the  le.id  dioxide  to  monoxide,  or  of  the  reten- 
tion of  carbon  dioxide.  M.  J.  S. 


Apparatus  for  the  Bstiination"of  Nitrogen.  R.  Marquis  {Bull. 
Soc.  chivi.,  1903,  [iii],  29,  780 — 781). — The  two  upright  tubes  are  con- 
nected together  at  both  ends,  and  one  of  the  vertical  branches  has  two 
side-tubes,  the  upper  one  leading  to  tlie  combustion  tube  whilst  the  lower, 
which  is  connected  with  the  pump,  is  opened  or  closed  by  means  of  the 
three-way  tap  R.  The  other  upright  tube  is  con- 
nected with  a  collecting  tube,  the  latter  having 
a  bulb  at  its  lower  extremity  partly  filled  with 
mercury.  The  tap  being  in  po.'sition  l,the  ap- 
paratus is  exhausted,  and  after  closing  the  tap 
the  carbon  dioxide  is  set  free  in  the  ordinary 
way  until  the  air  is  displaced  ;  this  operation 
is  repeated  and  finally  mercury  is  drawn  up  thn 
vertical  tube  to  the  level  of  G,  and  the  tap  li, 
wliich  is  now  below  the  mercury,  is  closed  so 
that  any  leakage  at  this  point  is  prevented, 
and  the  analysis  is  then  conducted  in  the 
ordinary  way,  the  nitrogen  passing  out  in  the 
direction  A,  G,  B,  C,  II.  L.  de  K. 

Estimation  of  Nitrogen  by  Kjeldahl's 
Method.  FitiEuuicH  KuTfcCiiERand  H.  Steudel 
{Zeit.  physiol.  Chem.,  1903,  39,  12— 21).— In 
using  this  method  for  estimating  the  nitrogen 
in  creatine,  creatinine,  lysine,  and  hirttidine,  low 
re.-ults  were  obtained,  especially  when  potass- 
ium permanganate  was  employed  to  aid  the 
oxidation  of  the  substance  with  sulphuric  acid, 
thus  confirming  the  well-known  fact  that 
the  addition  of  permanganate  causes  a  loss  of  nitrogen  (compare  Trans., 
1895,  67,  811).  In  some  cases,  also,  the  addition  of  an  excess  of 
copper  sulphate  gave  rise  to  low  results.  W,  P.  S. 

Kjeldahl's  Method.  Bernoaud  Schondorff  (P/liiger's  Archiv, 
1903,  98,  130— 134).— The  statement  of  Kutscher  and  Steudel 
{compare  preceding  abstract)  that  Kjeldahl's  method  for  the 
estimation  of  nitrogen  is  not  trustwortliy  for  creatine 
and  other  substances  of  physiological  importance  is  combated.  A 
large  number  of  analyses  from  the  author's  own  work  and  that  of 
Argutin.-ky  are  given,  which  show  tliat  tho  method  is  a  most  exact 
one  except  for  those  uitro-  and  cyanogen  coinpoiiuds  which  liave  long 
been  known  not  to  yield  all  their  nitrogen  as  ammonia  in  the  process. 

47—2 
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Some  suggestions  are  made  why  Kutschev  and  Steudel  obtained  their 
faulty  results.  W.  D.  H. 

Estimation  of  Ammonia.  Alexander  Bayer  (Ghem.  Zeit.,  1903, 
27,  809 — 810). — The  process,  which  is  intended  for  liquids  containing 
besides  ammonium  salts  also  nitrogenous  compounds  likely  to  yield  am- 
monia on  distillation,  is  as  follows  :  200  c.c,  of  the  liquid  are  mixed  with 
a  little  fuming  hydrochloric  acid,  2  drops  of  phenolphthalein  are  added, 
and  then  an  excess  of  magnesium  chloride.  After  adding  12  grams 
of  disodium  phosphate,  the  liquid  is  mechanically  stirred  while  aqueous 
sodium  hydroxide  is  slowly  added  until  a  permanent  rose  colour  is 
produced.  After  15  minutes,  the  precipitate,  which  contains  the 
magnesium  ammonium  phosphate,  is  collected  at  the  pump  and  the 
well-drained  mass  is  then  distilled  with  water  and  some  magnesia  in 
order  to  set  free  the  ammonia.  L.  de  K. 

Estimation  of  Ammonia  in  Urine.  Martin  Kruger  and 
O.  Eeich  {Zeit.  physiol.  Chem.,  1903,  39,  165— 182).— Wurster's 
method  of  removing  the  ammonia  by  distillation  under  reduced  pressure 
is  recommended ;  the  frothing,  which  usually  occurs,  may  be  avoided 
by  the  addition  of  a  small  amount  of  alcohol.  Magnesia  usta  should 
not  be  used,  as  it  slowly  decomposes  certain  complex  nitrogenous  sub- 
stances present,  yielding  small  amounts  of  ammonia.  Milk  of  lime 
and  baryta  do  not  possess  this  disadvantage. 

Urines  containing  proteids  are  best  treated  with  Esbach's  reagents 
in  the  finely-divided  solid  state  (1  gram  of  citric  and  05  gram  of  picric 
acid  for  100  c.c.  of  urine)  before  the  ammonia  is  estimated. 

The  results  obtained  appear  to  indicate  that  the  total  nitrogen  in 
urine  usually  bears  a  constant  relationship  to  the ammoniacal  nitrogen, 

J.  J.  S. 

Estimation  of  Ammonia  in  Urine,  Faeces,  Blood,  &c.  Alfred 
ScHiTTENHELM  {Zeit.  physiol.  Chem.,  1903,  39,  73 — 80). — The  following 
method  is  proposed.  From  25  to  50  c.c.  of  the  liquid  are  placed  in  a 
distillation  flask,  to  which  are  then  added  about  10  grams  of  sodium 
chloride  and  sufficient  sodium  carbonate  to  render  the  solution  dis- 
tinctly alkaline.  Solid  substances  may  be  rubbed  down  in  a  mortar 
with  a  little  dilute  hydrochloi-ic  acid,  and  then  made  up  to  bulk.  The 
flask  is  placed  in  a  water-bath  and  connected  with  an  absorption  tube 
containing  10  to  30  c.c.  of  A/10  acid  and  surrounded  by  ice.  The 
absorption  tube  in  its  turn  is  connected  with  a  water-pump.  After 
removing  vhe  air  from  the  flask  and  absorption  tube  as  far  as  possible, 
about  20  c.c.  of  alcohol  are  run  into  the  flask,  and,  when  this  has  been 
evaporated  under  reduced  pressure,  further  small  quantities  of  alcohol 
are  added  and  evaporated.  The  temperature  of  the  water-bath  hold- 
ing the  flask  should  be  about  43°.  The  titration  of  the  acid  in  the 
absorption  tube  is  then  carried  out  as  usual.  Results  are  given  to 
show  that  the  method  is  trustworthy  (compare  Abstr.,  1903,  ii,  239). 

W.  P.  S. 

Analysis  of  Human  Urine.  William  Camerer,  Meinhard  Pfaund- 
ler,  and  Friedrich  Soldner  {Zeit.  Biol.,  1903,  45,  1 — 22). — In  pure 
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solutions  of  urea,  practically  identical  results  were  obtained  by  analyses 
cai'ried  out  by,Hufner'sand  Kjeldahl's  ujethods.  The  addition  of  a  mix- 
ture of  phosphotungstic  and  hydrochloric  acids  makes  no  difference  to 
the  results.  A  number  of  analyses  of  normal  human  urine  on  differ- 
ent diets,  and  of  others  from  pathological  cases,  follow.  The  different 
forms  in  which  the  nitrogen  appears  (urea,  ammonia,  purine  com- 
pounds, &c.)  are  given,  but  the  results  present  little  of  general  interest. 

W.  D.  H. 

Estimation  of  Ammonia  in  Wine,  and  its  R61e  in  the 
Diflferentiation  of  "  Mistelles  "  from  Sweet  Wines.  J.  B.  VI^'CENT 
Laborde  {Coynpt.  rend.,  1903,  137,  334  —  336). — The  author  has  com- 
pared the  method  recently  suggested  by  Gautier  and  Halphen  (this 
vol.,  ii,  564)  for  the  estimation  of  ammonia  in  alcoholic  liquors  with 
the  Mlintz  method  adopted  in  1898  (Ann.  Inst.  Pasteur,  1898,  517), 
and  finds  that  by  the  two  methods  the  same  amount  of  ammonia 
is  obtained,  and  thus  his  former  results  are  confirmed.  The  increase 
of  volatile  cyclic  bases  as  fermentation  proceeds,  as  found  by  Gautier 
and  Halphen  for  wines  from  the  South  of  France,  does  not  take 
place  with  Bordelais  wines.  Duclaux's  opinion  that  the  ammonia 
naturally  occurring  in  the  must  is  utilised  by  the  ferment  has  been 
confirmed,  but,  depending  on  various  conditions,  some  ammonia  may 
remain  after  the  fermentation  is  complete. 

The  author  does  not  agree  with  Gautier  and  Halphen  that  the 
maximum  amount  of  ammoniacal  nitrogen  in  sweet  wines  is  10  milli- 
grams per  litre  ;  he  has  found  as  much  as  16  to  25  milligrams 
per  litre  of  ammoniacal  nitrogen  in  Sauterne  wines.  J.  McC. 

Estimation  of  Ammoniacal  Nitrogen  in  "  Mistelles "  and 
Wines.  Albert  Des.muuliere  (/.  Fkarra.  Chlm.,  1903,18,  203—206). 
— Three  to  five  hundred  c.c.  of  the  sample  of  the  wine  or  "  mistelle  " 
(grape  juice  mixed  with  alcohol)  are  mixed  with  excess  of  magnesium 
oxide,  a  few  drops  of  oil  are  added  to  prevent  frothin^r,  and  the  liquid 
is  distilled  at  35°  under  diminished  pressure.  The  vapours  are 
condensed  in  a  receptacle  containing  about  50  c.c.  of  Nj\0  sulphuric 
acid  and  placed  in  cold  water.  The  distillation  is  continued  until  the 
distillate  is  equal  in  bulk  to  half  the  volume  of  the  sample  originally 
taken. 

The  distillate  is  then  redistilled  with  the  addition  of  an  excess  of 
sodium  hydroxide,  and  the  vapours  are  condensed  in  a  measured 
volume  of  ^V/50  sulphuric  acid.  After  boiling  to  expel  traces  of  carbon 
dioxide,  the  excess  of  acid  is  titrated  with  iV/50  alkali,  using  litmus  as 
indicator.  L.  de  K. 

Differentiation  between  "  Mistelles "  and  Liqueur  Wines. 
Geckoes  Ham-hkn  {Ana.  Ckim.  aiml,  1903,  8,  246—252,  291—295). 
— A  process  for  differentiating  between  uou  fermented  grape  juice 
preserved  with  alcohol,  or  so  called  "  mistelles,"  and  duly  fermented 
liqueur  wines.  Advantage  is  taken  of  the  fact  that  the  fermentation 
process  affects  the  proportion  between  dextrose  and  huvulose,  gives  rise 
to  the  formation  of  glycerol,  increases  the  volatile  acidity,  and  causes  a 
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large  diminution  in  the  ammoniaoal  nitrogen.  Tables  are  given  illus- 
trating the  difference.  The  amount  of  volatile  acid,  glycerol,  and  sugars 
present  is  ascertained  by  the  usual  processes.  The  estimation  of 
the  ammoniacal  nitrogen  is  carried  out  as  follows  : 

Three  hundred  c.c.  of   the  sample  are  mixed  with  dilute   sulphuric  ji 

acid  until  a  green  coloration  is  obtained  with  methyl-violet,  the  liquid  i 

is  then  evaporated  to  expel  the  alcohol,  and  when  cold  diluted  to 
the  original  volume.  A  known  sufBcient  volume  of  a  10  per  cent, 
solution  of  lead  acetate  is  added,  and  as  much  as  possible  of  the 
filtrate  is  collected  in  a  graduated  measure.  The  liquid  is  transferred 
to  a  distilling  flask,  the  lead  is  precipitated  with  solution  of  sodium 
sulphate,  10  grams  of  magnesium  oxide  are  added,  and  the  distillate 
is  condensed  in  a  receptacle  containing  5  c.c.  of  hydrochloric  acid. 
When  the  distillate  is  no  longer  alkaline,  the  acid  is  evaporated  just 
to  dryness  and  the  residue  is  treated  with  excess  of  platinic  chloride. 
The  whole  is  again  evaporated  to  dryness  and  the  excess  of  platinic 
chloride  removed  by  alcohol  of  80  degrees  (French).  The  ammonium 
platinichloride  is  finally  ignited  with  the  usual  precautions  and 
weighed  as  metallic  platinum,  from  which  the  nitrogen  is  then  calculated. 
The  solubility  of  ammonium  platinichloride  in  alcohol  of  80°  is  about 
1  in  15,000.  L.  DE  K. 

Estimaticn  of  Nitric  Acid  in  Water.  Arthur  Miller 
(Zeit.  angew.  Chem.,  1903,  16,  746 — 747). — The  process  is  based  on 
the  fact  that  nitrates  are  completely  converted  into  chlorides  by 
evaporation  with  a  large  excess  of  hydrochloric  acid.  The  chloride  may  - 
then  be  titrated  with  standard  silver  nitrate,  allowance  being  made  for 
chlorides  already  present  in  the  liquid.  The  results  are  satisfactory 
when  the  amount  of  nitrate  exceeds  that  of  the  chlorides. 

In  applying  the  process  to  water  analyses,  it  would  be  necessary 
first  of  all  to  evaporate  to  dryness  in  the  presence  of  an  appropriate 
amount  of  barium  chloride  in  order  to  eliminate  earthy  and  alkali 
carbonates.  The  greater  portion  of  any  large  excess  of  chloride  might 
be  removed  with  silver  sulphate.  L.  de  K. 

Estimation  of  Sulphur  by  Hydrogen  Peroxide.  Julius 
Petersen  {Zeit.  anal.  Chem.,  1903,  42,  406 — 417). — The  sulphur  in 
certain  organic  compounds  can  be  quantitatively  oxidised  to  sulphuric 
acid  by  hydrogen  peroxide  in  alkaline  solution.  As  the  reaction  takes 
place  equally  well  in  alcoholic  (alkaline)  solution,  substances  insoluble 
in  water  can  be  treated  by  this  method.  The  method  is  very  service- 
able for  the  estimation  of  sulphur  in  gunpowder,  the  powder  being 
boiled  with  sodium  hydroxide  and  the  solution  treated  while  warm 
with  hydrogen  peroxide,  then  boiled,  acidified,  filtered,  evaporated  to 
expel  nitric  acid,  and  precipitated  with  barium  chloride. 

Another  method  is  based  on  the  solubility  of  sulphur  in  sodium 
sulphite  and  the  separation  of  the  resulting  thiosulphate  from  the 
excess  of  sulphite  by  strontium  nitrate,  as  suggested  by  Autenrieth 
and  Windaus  (Abstr.,  1898,  ii,  452).  The  two  methods  give  identical 
results.     Many  organic  substances,  however,  such  as  thiophen,  ethyl 
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sulphide,  phenyl  mercaptan,  and  ethyl  thiocyanate  yield  no  sulphuric 
acid  when  treated  with  alkaline  hydrogen  peroxide.  M.  J.  S. 

Estimation  of  Sulphuric  Acid  in  Presence  of  Zinc.  Alfued 
TniEL  {Zeit.  anor(j.  Chem.,  1903,  36,  84 — 87). — lu  presence  of  zinc 
ions,  sulphuric  acid  is  not  completely  precipitated  as  barium  sulphate, 
and  this  is  attributed  to  the  formation  of  a  complex  anion,  just  as  is 
the  case  when  ferric  ions  are  present  (compare  KUster  and  Thiel, 
Abstr.,  1899,  ii,  2-17;  1900,  ii,  242).  Sulphuric  acid  can,  however, 
be  accurately  estimated  in  presence  of  zinc  by  carefully  adding 
ammonia  to  the  solution  until  the  zinc  is  precipitated  as  hydroxide 
and  the  solution  just  shows  an  alkaline  reaction  towards  phenol- 
phthalein.  Barium  chloride  is  added,  and  the  zinc  hydroxide  then 
dissolved  in  a  very  slight  excess  of  hydrochloric  acid  ;  the  quantity 
of  acid  added  should  be  just  sufficient  to  cause  the  solution  to  become 
red  when  methyl-orange  is  added.  J.  McC. 

Titration  of  Sulphuric  Acid  with  Benzidine  Hydrochloride. 
Wolf  JoiiANNKS  Muller  {Zeit.  angew.  Chem.,  1903,  16,  653 — 655). — A 
criticism  of  the  improved  volumetric  process  proposed  by  llaschig 
(this  vol.,  ii,  572).  Owing  to  the  serious  loss  caused  by  the  solubility 
of  the  precipitate  in  the  water  used  for  washing  and  the  difficulty  of 
noticing  the  end  point  of  the  titration,  the  author  prefers  his  original 
process  (Abstr.,  1902,  ii,  425).  L.  de  K, 

Estimation  of  Sulphuric  Acid  by  means  of  Benzidine.  F. 
Raschig  {Zeit.  (nujevj.  Chem.,  1903,  16,  818— 823).— A  reply  to 
Miiller  (see  preceding  abstract)  and  some  further  remarks  on  the  process 
(this  vol.,  ii,  425).  The  loss  due  to  the  solubility  of  benzidine 
sulphate  in  a  large  quantity  of  wash-water  is  too  great  to  be  neglected, 
but  if  only  a  moderate  amount  (say  5  c.c.)  is  employed  this  soui-ce  of 
error  is  obviated.  It  is,  however,  necessary  to  use  the  filter  pump  and 
to  drain  every  trace  of  mother  liquor  from  the  precipitate.  The 
titration  presents  no  difficulties  whatever.  As  the  precipitate  is 
somewhat  soluble  in  dilute  hydrochloric  acid,  it  is  as  well  first  to 
neutralise  the  solution  before  pouring  this  into  the  reagent. 

Solutions  of  ferric  sulphate  must  be  first  reduced  to  the  ferrous 
state,  and  this  may  be  conveniently  effected  by  boiling  with  a  solution 
of' hydrazine  chloride  and  carefully  avoiding  an  excess  of  this  reagent. 

The  author  gives  an  improved  plan  for  the  preparation  of  the 
reagent ;  40  grams  of  benzidine  are  triturated  with  40  c.c.  of  water, 
the  mixture  diluted  with  750  c.c.  of  water,  and  introduced  into  a  litre 
fiask  along  with  50  c.c.  of  strong  hydrochloric  acid,  the  whole  being 
then  diluted  to  1  litre.  The  clear  liquid  should  be  diluted  to  20 
volumes  before  use,  300  c.c.  of  this  reagent  being  sufficient  for  0*1 
gram  of  sulphuric  acid  ;  the  mixture  should  be  allowed  to  remain 
undisturbed  for  a  few  hours.  L.  de  K. 

Estimation  of  Phosphorus  Dissolved  in  Oil.  Wai.tuku 
Stuauij  (ylrc/^  I'harm.,  1903,241,  335 —340).— Ten  c.c.  of  a  0-1  per 
cent,  .solution  of  pliosplioru.s  in  olive  oil  was  shaken   with  25  c.c.  of  a 
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1  per  cent,  solution  of  crystallised  copper  sulphate ;  at  first,  a  dark 
brown  emulsion  is  formed,  containing  copper  phosphide  ;  after  4 — 5 
hours'  shaking,  this  colour  has  disappeared,  and  the  solution  separates 
into  two  layers  when  allowed  to  remain  at  rest.  The  aqueous  layer 
contains  all  the  phosphorus  as  copper  phosphate ;  the  phosphate  is 
estimated  by  precipitating  it  with  molybdic  acid,  and  eventually 
weighing  it  as  magnesium  pyrophosnhate.     The  results  are  accurate. 

C.  F.  B. 

lodometry  of  Phosphorus.  Erwin  Rupp  (Arch.  Pharm.,  1903, 
241,  321 — 326). — 002 — 0'04  gram  of  yellow  phosphorus  is  allowed 
to  remain  for  24  hours  in  a  stoppered  bottle  with  50 — 100  c.c.  of 
NjlO  iodine  solution,  3 — 5  grams  of  sodium  potassium  tartrate,  and 
about  5  c.c.  of  purified  carbon  disulphide,  the  whole  being  shaken  at 
intervals ;  the  excess  of  iodine  is  then  titrated  with  ^/lO  thio- 
sulphate  solution,  with  or  without  the  addition  of  starch  as  an  indi- 
cator ;  1  c.c.  of  the  iodine  solution  =0'00062  gram  of  phosphorus.  The 
result  is  as  accurate  as  the  error  of  weighing  permits.  If  arsenic  is 
present,  it  may  be  estimated  by  allowing  0"1  gram  of  the  sample  to 
remain  for  26  hours  with  3  grams  each  of  iodine,  potassium  iodide, 
and  sodium  hydrogen  carbonate,  50  c.c.  of  water,  and  10  c.c.  of 
carbon  disulphide;  the  solution  is  then  acidified  with  dilute  sulphuric 
acid  and  heated  for  ^  hour  in  order  that  the  arsenic  acid  may  be 
reduced  by  the  hydriodic  acid ;  the  last  traces  of  iodine  are  removed 
with  sulphurous  acid,  the  excess  of  this  boiled  off,  excess  of  sodium 
hydrogen  carbonate  added,  and  the  arsenite  now  present  titrated  with 
NjlOQ  iodine  solution. 

Red  phosphorus  may  be  estimated  in  the  same  way,  but  sodium 
hydrogen  carbonate  must  be  used  instead  of  the  tartrate,  and  the 
digestion  should  be  prolonged  to  \\  days.  C.  F.  B. 

Detection  of  Phosphorus.  August  Fischer  (PJluger's  Archtv, 
1900,  97,  578 — 605). — This  is  a  research  undertaken  from  the 
medico-legal  standpoint.  It  is  pointed  out  that  the  Hilger-Nattermann 
modification  of  Mitscherlich's  method  is  often  inapplicable,  for  it  is 
prevented  by  the  presence  of  many  medicinal  reagents  or  antidotes 
administered.  A  list  of  these  is  given  with  their  influence  in  each 
case.  Special  attention  is  paid  to  turpentine,  which  enters  into 
combination  with  a  part  of  the  phosphorus ;  the  compound,  however,  is 
not  a  single  one,  bat  a  mixture  of  complex  turpentine-phosphorus 
acids.  The  modilication  of  the  phosphorus  tests  suggested  consists 
mainly  in  examining  the  distillate  by  the  Dussard-Blondlot  method. 
The  liver  is  generally  stated  to  be  the  organ  where  most  phosphorus 
accumulates  ;  the  brain  and  spinal  cord  appear  to  be  still  more  im- 
portant ;  examination  of  the  urine  or  muscles  is  useless.  The  reaction 
is  not  given  by  any  of  the  normal  phosphorised  constituents  of  brain, 
even  when  putrid,  or  of  potatoes.  W.  I).  H, 

The  Phosphomolybdate  Reaction.  C  Reichard  (Chem.  Zeit. 
1903,  27,  833 — 835). — A  lengthy  paper,  unsuitable  for  abstraction, 
dealing  with  the  action  of  the  ammonium  molybdate  reagent  on  phos- 
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phoric  acid.  To  ensure  complete  precipitation  of  very  minute  quan- 
tities of  phosphoric  acid,  the  ratio  of  ammonium»molybdate  to  phos- 
phoric acid  should  be  approximately  200  : 1.  Free  hydrochloric  acid 
should  first  be  neutralised  with  ammonia.  Tartaric  acid,  and  par- 
ticularly citric  and  oxalic  acids,  retard  or  prevent  the  precipitation, 
although  they  do  not  redissolve  the  yellow  phosphomolybdate  when 
already  formed.  L.  de  K. 

Estimation  of  Available  Phosphoric  Acid  and  Potash  in 
Soils.  Herbert  H.  Cousins  and  H.  S.  Hammond  (Analyst,  1903,  28, 
238 — 2-1:0). — In  dealing  with  certain  Jamaican  soils  abnormally  rich 
in  calcium  carbonate,  the  authors  found  it  necessary  to  follow  Hil- 
gard's  practice  of  neutralising  the  carbonates  in  the  soil  before  sub- 
jecting it  to  the  solvent  action  of  the  standard  citric  acid  solution. 
With  these  soils.  Dyer's  metho  I  (compare  Trans.,  1894,  65,  115)  gave 
misleading  results.  In  two  cases,  however,  the  carbon  dioxide  had  an 
additional  solvent  action  as  regards  the  potash.  W.  P.  S. 

Quantitative  Estimation  of  Phosphates  in  Stomach  Con- 
tents. George  H.  A.  Clowes  {A7ner.  J.  Fharm.,  1903,  75,  325 — 330). 
— When  phosphoric  acid  is  titrated  with  normal  sodium  hydroxide 
solution,  using  alizarin  as  indicator,  neutrality  is  indicated  by  the 
formation  of  sodium  dihydrogen  phosphate ;  with  phenolphthalein  as 
indicator,  disodium  hydrogen  phosphate  is  produced,  whilst  in  presence 
of  excess  of  barium  chloride  and  of  sodium  hydroxide,  the  excess  of 
the  latter  being  titrated  in  presence  of  phenolphthalein,  neutrality  is 
indicated  with  the  formation  of  trisodium  phosphate.  Other  indi- 
cators, including  dimethylaminoazobenzene,  give  less  definite  end  points, 
so  that  the  usual  practice  of  regarding  the  difference  between  two 
titrations,  in  presence  of  alizarin  and  dimethylaminoazobenzene 
respectively,  as  due  to  acid  phosphates  and  organic  acids,  and  that 
between  two  titrations,  using  respectively  alizarin  and  phenolphthal- 
ein, as  due  to  hydrochloric  acid  is  inaccurate.  The  following  process  is 
proposed  :  at  least  20  c.c.  of  the  contents  are  evaporated  to  dryness 
and  the  residue  gently  incinerated.  The  ash  is  dissolved  in  dilute 
sulphuric  acid  and  the  solution  made  up  to  25  c.c.  Of  this  liquid, 
10  c.c.  are  exictly  neutialised  with  sodium  hydroxide  solution,  using 
phenolphthalein  as  indicator  ;  alizarin  is  then  added  and  the  liquid 
made  neutral  to  this  indicator  by  titration  with  deciuormal  sulphuric 
acid.  This  reading  is  the  equivalent  of  one  of  the  acid  functions  of 
the  phosphoric  acid  present.  To  another  10  c.c.  of  the  liquid, 
ueiitiali.-ed  as  before,  a  slight  excess  of  barium  chloride  is  added, 
followed  by  a  definite  excess  of  sodium  hydroxide.  The  mixture  is 
boiled  for  one  minute,  slightly  cooled,  and  titrated  with  normal  sul- 
phuric acid  in  presence  of  phenolphthalein.  The  difference  betweeu 
the  amounts  of  acid  and  alkali  added  is  the  equivalent  of  another 
acid  function  of  the  phosphoric  acid  present  and  should  be  identical 
with  the  previous  reading.  T.  A.  H. 

Rapid  Estimation  of    Phosphorus  in  Steel.     Ceorgk  Auciiy 
{J.   Ainer.   C/ieju.  ^oc,    1903,   25,   772 — ll'.i). —Oim  grim   of  .steel  is 
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dissolved  in  50  c.c.  of  nitiic  acid  of  sp.  gr.  1*1,'{5,  the  solution  is  boiled 
with  a  little  solid  permanganate,  and  the  excess  of  this  reagent 
destroyed  by  cautious  addition  of  ferrous  sulphate.  The  cold  solution 
is  shaken  in  an  Erlenmeyer  flask  with  10  c.c.  of  ammonia  and  50 
c.c.  of  molybdate  solution,  the  liquid  with  the  precipitate  being  then 
transferred  to  a  test-tube  which,  after  half  an  hour,  is  rotated  in  a 
centrifugal  machine.  The  supernatant  liquid  may  then  be  completely 
poured  off  without  any  loss  of  precipitate,  and  the  tube  is  now  filled 
with  water,  shaken,  and  again  subjected  to  centrifugal  action.  After 
decanting  the  washing  liquid,  the  precipitate  is  titrated  accordi^ag  to 
Handy's  directions  with  standard  alkali  and  acid.  L.  de  K. 

Estimation  of  Sulphur  in  Iron  or  Steel ;  Volumetric  Esti- 
mation of  Arsenic.  A.  Kleine  (C/tem.  Zeit.,  1903,  27,  729).— 
Estimation  of  kiulphur  in  Iron  or  Steel. — Five  grams  of  iron  or 
10  grams  of  steel  are  heated  with  100  c.c.  of  water  and  70  c.c.  of 
hydrochloric  acid  in  a  flask  provided  with  a  special  cooling  arrange- 
ment, and  connected  with  an  absorption  vessel  constructed  so  as  to 
prevent  any  back  flow  of  liquid  into  the  distilling  flask.  A  figure  of 
the  apparatus  is  given  in  the  original  paper.  The  gases  evolved  are 
passed  through  50  c.c.  of  an  ammoniacal  solution  of  cadmium  chloride 
and  the  precipitated  cadmium  sulphide  is  collected  and  then  titrated 
with  standard  iodine  in  the  presence  of  dilute  hydrochloric  acid  with 
starch  as  indicator. 

Volumetric  Estimation  of  Arsenic. — Arsenic  trisulphide  may  bo  esti- 
mated by  dissolving  it  in  ammonia  and  adding  an  ammoniacal  solution 
of  cadmium  chloride.  The  cadmium  sulphide  thus  obtained  is  then 
titrated  as  described  in  the  preceding  estimation.  L.  de  K. 

Purification  of  Hydrogen  Sulphide  to  be  used  in  the 
Detection  of  Arsenic.  ArmandGautier  {Bull.  Soc.  chim.,  1903,  [iii], 
29,  867 — 868). — Hydrogen  sulphide,  prepared  in  the  usual  way  from 
ferrous  sulphide,  contains  hydrogen  arsenide,  which  is  not  completely 
removed  by  washing  the  gas  with  water  or  nitric  acid.  The  author 
proposes  to  eliminate  this  impurity  by  washing  the  gas  with  water, 
passing  it  through  a  short  tower  containing  moistened  pumice  stone, 
then  along  a  tube  containing  small  fragments  of  glass  maintained  at 
a  low  red  heat,  then  through  a  serpentine  wash-bottle  containing 
barium  sulphide  solution,  and  finally  through  cotton-wool. 

T.  A.  H. 

Estimation  of  Carbonic  Acid  in  Drinking  "Water,  Frederic 
B.  FoRisKS  and  Gilbert  H.  Pratt  {J.  Avier.  Chem.  Soc,  1903,  25, 
742 — 756). — The  amountsof  carbon  dioxide  present  in  drinking  water  in 
the  free  state  and  in  combination  as  hydi-ogen  carbonate  are  separately 
estimated,  and  comparative  results  are  given  of  determinations  made 
by  the  direct  method,  the  method  of  Pettenkofer  (slightly  modified 
by  the  authors),  and  the  Lunge-Trillich  or  Seyler  method. 

The  authors  conclude  that  the  Seyler  method  (titration  of  free 
carbon  dioxide  with  iA'/SO  sodium  carbonate  and  pheuolphllialein,  itc.) 
is  the  most  convenient  process  for  technical  purposes.  L.  de  K. 
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Estimation  of  Potassium  and  Sodium  in  the  Urine.  William 
H.  HuKTLFA-and  Kennedy  J.  P.  Outon  (/.  Physiol.,  1903,  30,  10—14). 
— The  chlorides  are  converted  into  sulphates  before  the  organic  matter 
is  burnt  off ;  but  instead  of  evaporating  the  urine  with  ammonium 
sulphate  and  then  igniting,  it  is  more  effectual  to  add  a  small  amount 
of  pyrosulphuric  acid  to  the  residue  left  after  evapoi'ating  the  urine  to 
dryness  ;  a  rapid  oxidation  of  the  organic  matter  then  takes  place. 
It  is  then  necessary  to  remove  all  magnesium  from  the  chloi'ides  which 
are  obtained  by  the  addition  of  hydrochloric  acid.  Another  method 
given  is  a  slight  modification  of  Neubauer  and  Vogel's  process,  but 
here  a  very  small  amount  of  magnesium  chloride  and  possibly  a 
trace  of  calcium  chloride  are  left  in  the  mixture  ;  in  spite  of  this,  a 
small  loss  always  occurs.  These  methods  may  be  employed  also  in  the 
analysis  of  ftece^;,  lymph,  blood,  meat,  kc.  W.  D.  H. 

Volumetric  Estimation  of  Calcium  and  Magnesium  in  Water 
from  Salt  Marshes.  Alexandre  d'Anselme  {Bull.  Sac.  chlm.,  1903, 
[iii],  29,  731 — 735). — Four  parts  of  sodium  carbonate  and  one  part  of 
soduim  hydroxide  are  dissolved  in  water  and  the  solution  is  diluted  so 
as  to  correspond  with  ^V-sulphuric  acid,  using  methyl-orange  as  indi- 
cator. One  hundred  c.c.  of  the  brine  are  mixed  with  10  c.c,  of  the  alkali, 
heated,  and  filtered,  and  the  filtrate  is  titrated  with  ^V-sulphuric  acid. 
The  difference  between  10  and  the  number  of  c.c.  of  acid  used 
represents  the  total  calcium  and  magnesium  oxides. 

Another  experiment  is  then  made  without  heating  in  the  presence 
of  100  c.c.  of  a  10  per  cent,  solution  of  ammonium  chloride,  and  the 
difference  will  this  time  represent  the  calcium  oxide  only.  In  prac- 
tice, the  calcium  is  calculated  to  sulphate  and  the  magnesium  to 
chloride.  L.  de  K. 

lodometric  Estimation  of  Zinc  with  Potassium  Ferrocyanide. 
EuwiN  PtUPi-  (Arch,  riiarm.,  1903,  241,  331— 335).— The  ultimate 
action  of  excess  of  pota.<sium  ferrocyanide  on  a  zinc  salt,  for 
example,  zinc  sulphate,  corresponds  with  the  equation  2K^Fe(CN),;4- 
SZuSO^  =  3K2SO4  +  2  K2Zn.^[Fe(CN),i].,.  For  the  estimation,  10  c.c.  of  the 
zinc  .solution,  containing  about  0*12  gram  of  zinc,  are  mixed  with  20  c.c. 
of  iV/10  potassium  ferrocyanide  solution,  diluted  with  a  little  water, 
and  allowed  to  remain  for  half  an  hour  ;  20  c.c.  of  i\710  iodine  solu- 
tion are  then  added,  the  whole  allowed  to  remain  for  1  hour,  and 
the  excess  of  iodine  then  titrated  with  iV/10  thiosulphate  solution 
using  starch  as  indicator  ;  1  c.c.  of  the  A/10  solution  =  000981  gram  of 
zinc.  In  two  test  experiments,  the  error  was  -  0  4  and  +  O'l  per  cent. 
of  the  total  quantity  respectively. 

In  the  case  of  manganese,  cobalt,  copper  and  nickel  the  method  did 
not  lead  to  satisfactory  results.  C.  F.  1j. 

Volumetric  Determination  of  Mercury  and  of  Hydrogen 
Cyanide.  Launcelot  W.  Andrews  {Amer.  Chem.  J.,  1903,  30, 
187 — 193). — To  estimate  hydrogen  cyanide^  decinornial  hydrotliloiic 
acid  is  added  to  its  solution  until  the  coloration  due  to  the  indicator, 
;j-nitropheuol,  has  almost  di.sap[)earcd.    An  excels  of  morcuiic  chloride 
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solution  is  then  added,  and,  after  one  hour  at  the  ordinary  temperature, 
the  liquid  is  titrated  with  decinormal  potassium  hydroxide  solution. 

For  the  estimation  of  mercury  by  this  method,  the  mercury  must  be 
in  the  form  of  the  chloride  and  organic  acids  must  be  absent.  The 
solution  is  exactly  neutralised  and  an  excess  of  the  standard 
"  neutral "  solution  of  hydrogen  cyanide  is  added  and  the  liberated 
hydrochloric  acid  determined  by  means  of  standard  alkali.     A.  McK. 

lodometric  Estimation  of  Mercuric  Cyanide.  Erwin  Kupp 
{Arch.  Pharm.,  1903,  241,  328 — 330). — Mercuric  cyanide  reacts  with 
iodine  according  to  the  equation  Hg(CN)2  + 2l2  +  2KI  =  KgHgl^ + 
2CNI,  but  the  yellow  colour  of  the  cyanogen  iodide  obscures  the  eod 
point.  This  difficulty  can  be  obviated  by  making  two  titrations,  in 
which  respectively  the  iodine  solution  is  added  to  the  cyanide  solution, 
and  vice  versd ;  the  two  results  differ  by  about  4  percent.,  but  the 
mean  of  them  is  correct. 

A  solution  of  the  mercuric  cyanide  is  prepared  of  about  1  per  cent, 
strength.  In  one  experiment,  10  c.c.  of  this  solution  is  mixed  with 
about  A  gram  of  sodium  hydrogen  carbonate  and  titrated  with  iV/10 
iodine  solution  until  a  distinct  yellow  colour  has  appeared.  An  amount 
of  the  iodine  solution  about  equal  to  that  just  used  is  taken  in  a 
second  experiment,  mixed  with  carbonate  as  before,  and  titrated  with 
the  cyanide  solution  until  a  feeble  yellow  tint  is  obtained.  The 
mean  of  the  two  results  is  taken  as  correct;  1  c.c.  of  xV/'lO  iodine  = 
0-0063095  gram  Hg(CN)2.  C.  F.  B. 

Detection  of  Mercury  in  Urine.  M.  Oppenheim  [Zeit.  anal. 
Chem.,  1903,  42, 431 — 433). — The  author,  in  testifying  to  the  simplicity, 
sensitiveness,  and  trustworthiness  of  JoUes's  method  (Abstr.,  1900,  ii, 
576  ;  this  vol.,  ii,  44)  for  the  qualitative  detection  of  mercury  in 
urine,  recommends  that  the  gilt  platinum  foil  should  before  use  be 
heated  for  15  minutes  with  dilute  nitric  acid,  and  that  concen- 
trated acid  should  be  employed  in  dissolving  the  mercury  for  the 
colorimetric  test.  M.  J.  S. 

A  Higher  Oxide  of  Cobalt ;  Volumetric  Estimation  of 
Cobalt.  Robert  L.  Tayloe  {Mem.  Manchester  Phil.  Soc,  1903,  [v], 
12,  1 — 10). — The  cobalt  precipitate,  obtained  by  treating  a  neutral 
solution  of  a  cobaltous  salt  with  calcium  carbonate  and  bromine  water 
(Abstr.,  1902,  ii,  476),  has  been  investigated  by  the  author  and  found 
to  have  a  composition  agreeing  with  the  formula  Co-.Ojj  or  CogOj^. 
On  this  fact,  a  method  for  the  titration  of  cobalt  in  the  presence  of 
nickel  has  been  founded.  The  presence  of  other  metals,  even  zinc, 
seriously  interferes  with  the  estimation. 

The  neutralised  solution  containing  from  0*07 — O'l  gram  of  cobalt 
is  diluted  to  150  c.c,  a  little  milk  of  precipitated  calcium  carbonate 
is  added,  and  then  an  excess  of  bromine  water.  After  10  minutes,  the 
precipitate  is  collected,  well  washed,  and  put  back  into  the  beiker. 
A  solution  of  potassium  iodide  is  added,  followed  by  a  sufficiency  of 
dilute  hydrocliloric  acid.  The  liipiid  is  then  suitably  diluted  and  the 
liberated  iodine  titrated  as  usual  with  iV/iO  sodium  thiosulphate,  1  c.c. 


ANALYTICAL   CHEMLSTRY.  097 

of  which —  0*005244  gram  of  metallic  cobalt.  Nickel  is  also  precipi- 
tated in  the  presence  of  calcium  carbonate  and  bromine  if  the  tempera- 
ture is  raised  to  80 — 100°,  but  the  oxide  is  not  sufficiently  definite  for 
the  purpose  of  analysis.  L.  de  K. 

Estimation  of  Manganese  as  Sulphide.  H.  Eaab  and  L. 
Wessely  {Zeit.  anal.  Chem.,  1903,  42,  433 — 434). — According  to  the 
temperature  and  other  conditions  of  precipitation,  manganese  may  be 
thrown  down  either  as  the  flesh-coloured  hydrated  sulphide,  or  as 
the  dense  green  anhydro\is  sulphide.  In  the  former  case,  precipita- 
tion is  often  imperfect  and  filtration  difficult.  In  the  latter  c^se,  the 
obstinate  adherence  of  the  precipitate  to  the  filter  paper  entails 
difficulties  in  the  ignition.  By  precipitating  below  the  boiling  point, 
then  converting  the  hydrated  into  the  anhydrous  sulphide  by  heating 
with  excess  of  ammonia,  and  tilling  the  filter  once  with  alcohol  after 
the  precipitate  has  been  thoroughly  washed  with  ammonium  sulphide, 
all  these  difficulties  are  obviated  ;  the  dry  precipitate  can  be  detached 
completely  from  the  paper,  and  generally  shows  a  constant  weight 
after  a  single  ignition.  M.  J.  S. 

Titration  of  Antimony  in  Crude  Lead.  H.  Nissenson  and 
Ph.  Siedler  {Chem.  Zeit.,  1903,  27,  749— 752).— One  gram  of  the 
powdered  sample  is  heated  with  20  c.c.  of  a  saturated  solution  of 
bromine  in  hydrochloric  acid  until  dissolved,  the  excess  of  bromine 
being  then  boiled  off.  The  antimony  is  next  reduced  to  the  anti- 
monious  state  by  means  of  solid  sodium  sulphite,  the  excess  of  sulphur 
dioxide  produced  is  expelled  by  boiling,  20  c.c.  of  dilute  hydrochloric 
acid  are  then  added,  the  liquid  again  heated  to  boiling,  and  titrated 
whilst  hot  with  a  standard  solution  of  sodium  bromate,  using  methyl- 
orange  or,  preferably,  indigo  as  indicator.  It  is  advisable  not  to  add 
the  indicator  until  the  antimony  is  nearly  all  oxidised,  so  that,  in  the 
case  of  unknown  alloys,  at  least  two  estimations  are  necessary. 

The  process  is  not  affected  by  the  other  metallic  impurities  con- 
tained in  hard  lead.  L.  de  K. 

lodometric  Estimation  of  Gold  in  Dilute  Solution. 
Kalph  N.  Maxson  {Amer.  J.  Sci.,  1903,  16,  155 — 160). — The  process 
devised  by  Gooch  and  Morley  (Abstr.,  1900,  ii,  110)  for  the  titration 
of  auric  chloride  by  means  of  potassium  iodide  and  sodium  thio- 
sulphate  has  been  adversely  criticised  by  Kupp  (Abstr.,  1900,  ii,  479), 
who  proposed,  instead,  a  method  based  on  the  reduction  of  auric 
chloride  with  excess  of  arsenious  acid,  followed  by  iodometric  titration. 

The  author  finds  Kupp's  process  quite  untrustworthy  when  dealing 
with  very  minute  quantities  of  gold,  and  prefers  the  original  method 
of  Gooch  and  Morley.  L.  de  K. 

Estimation  of  Organic  Matter  in  Waters ;  especially  those 
containing  Chlorides  and  Bromides.  C.  Li;-Noumand  {Bull.  Soc. 
chim.,  1903,  [iii],  29,  810  — 814).— A  mixture  of  100  c.c.  of  the  water 
under  examination  with  10  c.c.  of  a  .'solution  of  potassium  perman- 
ganate, containing  0"395  gram  of   the  salt  per  litre,  and  10  c.c.  of  a 
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saturated  solution  of  t-odium  hydrogen  carbonate  is  boiled  for  10 
niiuutes  in  a  glas^s  vessel.  Wlien  cold,  the  volume  is  made  up  to 
100  c.c.  and  the  amount  of  unchanged  permanganate  determined  by 
ascertaining  what  quantity  of  distilled  water  must  be  added  to  the 
liquid,  decanted  from  the  precipitate  of  manganese  dioxide  formed,  in 
order  to  produce  a  tint  identical  with  that  of  a  solution  of  perman- 
ganate containing  0"0395  gram  of  this  salt  per  litre.  Using  the 
Duboscq  colorimeter,  this  quantity  is  equal  to  H^  -  H,  where  H^  and 
H  are  the  respective  heights  of  the  liquids  in  the  two  test  glasses 
when  the  tints  are  identical,  whence  the  quantity  of  permanganate 
reduced  is  equivalent  to  0-00395  (H^  -  H)/Hi  or,  since  0-00395  of  per- 
manganate is  equivalent  to  O'OOl  gram  of  oxygen,  to  (Hj  -  H)/Hj 
milligrams  of  oxygen.  The  results  obtained  in  a  series  of  experiments 
made,  (a)  with  sea-water,  and  (b)  with  sea-water  to  which  known 
quantities  of  peptone  had  been  added,  showed  that  the  method  gives 
constant  resu'ts  and  is  sutficiently  sensitive  for  general  application. 
The  procedvire  described  above  is  intended  for  use  with  sea-water;  in 
the  case  of  fresh  water,  it  is  necessary  to  add  to  the  sample  1  c.c.  of  a 
saturated  solution  of  magnesium  sulphate,  whereby  a  precipitate  of 
hydrated  magnesium  carbonate  is  formed  on  ebullition,  which  facili- 
tates the  clearing  of  the  liquid  from  manganese  dioxide.  Where  the 
quantity  of  organic  matter  present  is  small,  the  comparison  is  more 
readily  made  with  the  aid  of  the  green  glass  provided  with  the 
Duboscq  colorimeter,  and  the  comparison  of  tints  is  also  facilitated  by 
the  use  of  a  standard  solution  prepared  by  boiling  distilled  water  with 
the  permanganate,  sodium  hydrogen  carbonate,  and  magnesium  sul- 
phate solutions  in  the  manner  prescribed  for  the  water  under  ex- 
amination. T.  A.  H. 

Analysis  of  Bordeaux  Oil  of  Turpentine.  Maurice  Vezes 
{Bull.  6'oc.  chim.,  1903,  [iii],  29,  896  — 901).— When  a  given  quantity 
of  Bordeaux  oil  of  turpentine  is  divided  into  5  equal  portions  by 
distillation,  the  first  four  portions  being  distillates  successively  collected 
and  the  fifth  the  residual  undistilled  liquid,  there  is  a  fairly  constant 
difference  between  the  refractive  index  of  each  of  the  extreme  fractions 
(1  and  5)  and  that  of  the  middle  fraction  (3).  These  two  diOerences 
are  modified  either  singly  or  simultaneously  by  the  presence  of  foreign 
substances  :  thus  the  difference  n^-n^  is  scarcely  affected  by  the  pres- 
ence of  resin  or  resin  oil,  whilst  the  difference  nr,—n^  is  considerably 
modified  under  these  conditions.  The  total  quantity  per  cent.  X  of 
theseconstituents  may  be  found  from  the  relation  A  =  0-0032  -|-  0-0037^, 
where  A  =  n^-7i^,  whilst  the  quantity  of  resin  present  may  be  ascer- 
tained by  titration  of  10  c.c.  of  the  oil  dissolved  in  10  c.c.  of  alcohol, 
with  standard  alkali.  In  rectified  Bordeaux  oil  of  turpentine,  the 
value  of  A"  should  net  be  more  than  2  5  per  cent.,  and  of  this  not  more 
than  1  per  cent,  should  be  resin.  The  other  possible  adulterants  of 
turpentine  oil  usually  affect  the  difference  n^  -  Uy,  and  the  quantity 
per  cent.  (P)  of  such  an  adulterant  may  be  ascertained  from  the  relation- 
ship 8  -  00007/x=  P,  where  8  is  the  observed  difference  v^  -  n^,  and  x 
is  a  factor  dependent  on  the  nature  of  the  sophistication.  The  follow- 
ing values  for  X  have   been  ascertained:  petroleum,  0  0002  ;  "white 
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spirit,"  0008;  light  petiolemn,  00025;  "benzine,"  -00009;  auil 
carbon  diMilphide,  —0004:6.  For  unadulterated  turpentine  oil,  the 
value  of  S  lies  between  0  and  0001,  whilst  A  is  not  greater  than 
0'0125,  and  the  initial  boiling  point  is  not  lower  than  lOO'^. 

T.  A.  H. 

Estimation  of  Chloroform  by  Densimetry.  Augustus  D. 
Wallkr  {Proc.  Phi/siol.  jSoc,  1903,  vi  ;  J.  Phi/slol.,  30).  Eatim.ation 
of  Ether  by  Densimetry  (ibid.,  vii).  Densimetric  Estimation  of 
the  Pulmonary  Absorption  of  Ether  Vapour  (ibid.,  xii — xv). — 
The  method  consists  in  weighing  a  260  c.c.  flask  full  of  air,  and  then 
full  of  the  mixture  to  be  examined  ;  units  per  cent,  of  chloroform 
vapour  are  indicated  by  centigram  increments  of  weight.  In  the  case 
of  ether  vapour,  the  unit  pei'  cent,  is  half  this  value.  FormuliB  for 
corrections  for  temperature  and  pressure  are  given.  If  such  estima- 
tions are  made  in  the  mixture  given  to  an  animal,  and  in  the  air  it 
expires,  the  actual  amount  of  the  anaesthetic  retained  in  the  body  with 
respiration  of  given  volume  for  a  given  time  can  be  determined,  and 
also  an  estimate  can  be  made  of  the  rapidity  with  which  the  anresthetic 
is  exhaled  after  its  administration  has  been  suspended.        W,  D.  H. 

lodometric  Estimation  of  Chloral  Hydrate.  Erwin  Rupp 
{Arch.  Pharm.,  190.3,  241,  326— 328).— A  1  per  cent,  solution  of  the 
chloral  hydrate  is  prepared,  and  10  c.c.  of  this  allowed  to  remain  for 
5 — 10  minutes  in  a  stoppered  bottle  with  a  mixture  of  25  c.c.  of  i^\710 
iodine  solution  with  2-5  c.c.  of  N  potassium  hydroxide  solution.  The 
solution  is  then  diluted  with  50  c.c.  of  water,  5  c.c.  of  officinal  hydro- 
chloric acid  are  added,  and  the  iodine  liberated  is  titrated  with  aV/lO 
thiosulpiiate  solution.  The  amount  of  the  last  used  should  vary  from 
129  to  13'5  c.c,  corresponding  with  a  percentage  of  100  to  95  of 
chloral  hydrate.  The  reaction  is  CCl3-CH0,H,0  +  21  +  2K0H  =  2KI  + 
2H20  +  CO^  +  CHCl3.  "  C.  F.  B. 

A  Source  of  Error  still  remaining  in  Optical  Sugar  Analysis, 
Ferdinand  G.  Wikciimann  {Zeit.  Ver.  deut.  Zucker-Pad.,  1903,  568, 
498 — 509). — As  is  well  known,  the  volume  occupied  by  the  precipitate 
formed  when  basic  lead  acetate  is  added  as  a  clarilier  to  a  solution  of  a  raw 
sugar  introduces  an  error  into  the  polarimetric  reading.  Two  methods 
have  been  suggested  for  eliminating  this  error  :  (1)  that  of  Scheibler, 
in  which  two  separate  normal  weights  of  the  sugar  are  dissolved  in 
water  and  made  up,  in  one  case,  to  100  c.c,  and  in  the  other  to 
200  c.c,  the  same  voluuie  of  lead  acetate  solution  being  added  to  each 
solution.  The  true  polarisation  is  then  calculated  from  the  values  for 
the  two  solutions.  This  method,  which  assumes  that  the  volume  of 
the  precipitated  matter  is  independent  of  the  dilution  of  the  li(juid,  is 
found  to  give  discordant  results,  especially  when  raw  colonial  sugars 
are  treated.  (2)  Sachs's  method,  in  which  the  influence  of  the  pre- 
cipitate is  determined  by  washing  it  free  from  sugar,  adding  it  to  a 
100  c.c.  flask  containing  the  half  normal  weight  of  pure  sugar,  making 
tlie  solution  u[i  to  the  volume,  filtering,  and  taking  the  polarimeter 
reading. 
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The  author  has  made  use  of  both  these  methods  in  the  examination 
of  various  sugars,  and  he  finds  that  the  volumes  of  precipitate  formed 
with  sugars  of  different  origin,  but  giving  approximately  the  same 
reading  in  the  polarimeter,  are  widely  different.  For  a  number  of  raw 
cane-sugars,  the  volume  of  precipitate  varied  from  0"05  to  0'71  c.c,  the 
specific  gravities  (determined  in  benzine)  ranging  from  1'65  to  4 "38. 
The  most  voluminous  precipitates  are  not  always  obtained  with  the 
sugars  of  lowest  value. 

The  addition  of  a  few  drops  of  acetic  acid  to  the  sugar  solution, 
after  lead  acetate,  causes  a  difference  in  the  polarisation  value  in 
only  a  few  cases,  and  this  difference  was  never  greater  than  0"1 
division  Ventzke. 

The  errors  introduced  into  the  polarimeter  reading  by  different 
temperatui-es  of  working  are  much  smaller  than  the  above,  and  in 
ordinary  cases  are  always  less  than  O'l  division  Ventzke. 

The  author  suggests  that  the  magnitude  of  the  error  introduced  by 
the  lead  precipitate  should  be  determined  under  different  circumstances 
and  due  allowance  made.  T.  H.  P. 

Furfuraldehyde  and  some  Aromatic  Aldehydes  as  a  Test 
for  Fusel  Oil  or  fsoAmyl  Alcohol  in  Spirits  of  Wine.  Abram 
KoMAROWSKY  {Chem.  Zeit.,  1903,  27,  807 — 808). — Ten  c.c.  of  the  spirit 
to  be  tested  are  mixed  with  1  c.c.  of  alcoholic  solution  of  furfuraldehyde 
(1 :  1000)  and  15  c.c.  of  sulphuric  acid  are  added.  According  to  the  amount 
of  i'soamyl  alcohol  present,  the  liquid  assumes  a  more  or  less  intensive 
rose  colour.  Instead  of  furfuraldehyde,  25 — 30  drops  of  an  alcoholic 
solution  of  salicylaldebyde  (1  :  100)  may  be  used,  followed  by  25  c.c.  of 
sulphuric  acid,  or  1  c.c.  of  a  2  per  cent,  alcoholic  solution  of 
j9-hydroxybenzaldehyde  and  20  c.c.  of  sulphuric  acid  may  be  added. 
Benzaldehyde  also  gives  red  coloi'ations.  L.  de  K. 

Gasometric  Estimation  of  Formic  Acid  and  its  Salts.     M. 

Wegner  {Ztit.  anal.  Chem.,  1903,  42,  427 — 431). — By  heating  with 
strong  sulphuric  acid,  formic  acid  is  quantitatively  resolved  into  water 
and  carbon  monoxide.  The  decomposition  is  carried  out  in  a  flask 
through  which  carbon  dioxide  is  passed  to  expel  air,  and,  since  a 
small  portion  of  the  formic  acid  distils  over  uudecomposed,  the  gases 
are  passed  through  a  second  flask  containing  sulphuric  acid  at  180°. 
The  formate  (0"1  gram  in  2  c.c.  of  solution)  having  been  introduced 
into  the  first  flask,  25 — 30  c.c.  of  concentrated  sulphuric  acid  are  slowly 
admitted  from  a  dropping  funnel,  and  when  the  evolution  of  gas 
ceases,  this  mixture  is  also  heated  at  180°.  The  carbon  monoxide  is 
finally  driven  over  by  carbon  dioxide  into  a  measuring  tube  contain- 
ing potassium  hydroxide  solution.  M.  J.  S. 

Detection  and  Estimation  of  Mineral  Acid  in  Acetic  Acid 
and  Vinegar.  Philip  Schidrowitz  [Analyst,  1903,  28.  233 — 237). — 
The  addition  of  sufficient  ethyl  alcohol  to  a  solution  of  acetic  acid 
prevents  the  reaction  of  the  latter  on  methyl-orange,  and  further, 
a  solution  of  acetic  acid  coloured  pink  with  methyl-orange  solution 
turns  yellow  on  the  addition  of  alcohol  provided  that  no  mineral  acid 
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is  presont.  The  best  results  are  obtniued  by  adding  an  equal  volume 
of  alcohol  to  the  solution  to  be  titrated  and  afterwards  1  c.c.  of 
alcohol  for  every  3  c.c.  of  A7IO  alkali  run  in.  The  method  is  trust- 
worthy witliin  a  limit  of  O'Ol  per  cent.  In  the  case  of  vinegar,  it 
is  better  to  use  methyl-orange  paper  instead  of  adding  the  indicator 
in  solution.  Animal  charcoal  cannot  be  employed  to  decolorise  the 
vinegar,  as  it  retains  a  considerable  portion  of  the  mineral  acid  which 
may  be  present.  W.  P.  S. 

Estimation  of  Succinic  Acid  in  Wine  and  some  remarks  on 
the  Estimation  of  Malic  and  Lactic  Acids  in  Wine.  Kudolf 
KuNZ  (Zeit.  Xahr.  Genussm.,  1903,  6,  721 — 729). — One  hundred  and 
fifty  c.c.  of  the  wine  are  evaporated  to  100  c.c,  treated  with  4  grams  of 
barium  liydroxide  and  3  c.c.  of  barium  chloride  solution  (10  percent.), 
and  then  made  up  to  150  c.c.  After  filtration,  100  c.c.  are  boiled  in  a 
reflux  apparatus  lor  10  minutes,  treated  with  carbon  dioxide,  and  then 
evaporated  to  a  viscid  syrup.  To  the  latter,  20  c.c.  of  water  and  80  c.c. 
of  alcohol  (95  per  cent,  by  volume)  are  added,  and  after  2  hours  the  preci- 
pitate is  collected  on  a  filter,  washed  with  alcohol,  then  removed  from  the 
filter,  and  decomposed  with  dilute  sulphuric  acid.  The  solution  is  heated, 
and  potassium  permanganate  solution  is  cautiously  added  until  a 
j)ermanent  pink  coloration  is  produced.  The  excess  of  permanganate 
is  destroyed  by  the  addition  of  ferrous  sulphate  and  the  whole  solution 
evaporated  to  a  volume  of  50  c.c.  It  is  then  extracted  with  ether  for 
16  houis  in  a  Schacherl's  apparatus.  The  ether  extract  is  dissolved  in  a 
little  hot  water,  filtered,  evaporated  to  dryness,  and  the  succinic  acid 
80  obtained  titrated  with  NjlQ  sodium  hydroxide,  using  phenol- 
phthalein  as  indicator.  As  the  extracted  succinic  acid  may  contain 
traces  of  sulphuric  acid  and  acetic  acid,  it  is  preferable  to  add  a 
known  volume  of  iV/lO  silver  solution  to  the  neutralised  extract  and 
titrate  back  1  he  excess  of  silver  by  Volhard's  method,  after  removing 
the  insoluble  silver  .salts  by  filtration.  One  c.c.  of  A'/IO  silver 
solution  =  0(i059  gram  of  succinic  acid.  The  amount  of  the  latter 
found  in  wme  varied,  according  to  the  analyses  given,  from  0"060  to 
0115  per  cent. 

A  method  is  given  for  estimating  malic  acid  in  wine  and  consists 
in  treating  100  c.c.  of  the  latter  with  barium  hydroxide  and  alcohol, 
mixing  the  precipitate  formed  with  .sodium  hydroxide,  and  heating  the 
mixture  to  120 — 130'.  The  residue  is  dissolved  in  dilute  hydro- 
chloric acid,  the  solution  rendered  alkaline  with  calcium  hydroxide, 
and  filtered.  A  portion  of  the  6ltrate  is  then  extracted  with  ether, 
when  the  fumaiic  acid  resulting  from  the  action  of  the  sodium 
hydroxide  on  the  malic  acid  is  obtained  in  the  ethereal  solution 
together  with  the  succinic  acid  in  the  wine. 

With  regard  to  the  estimation  of  lactic  acid  in  wine,  the  author 
finds  that  about  35  per  cent,  of  the  lactic  acid  distils  over  with  the 
volatile  acid.s  (compare  Abstr.,  1903,  ii,  189).  W.  P.  S. 

Qasometric  Estimation  of  "  Cream  of  Tartar "  and  of 
Potassium.  De  Sai'orta  (./.  Vharm.  Chim.,  1903,  [vi],  18,  Gl  —  66). 
— Twenty-five  grams  of  the  finely   powdered  "  cream   of  tartar"   are 
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mixed  with  5  grams  of  boric  acid  and  added  to  500  c.c.  of  water.  The 
mixture  s  boiled  for  6ve  minutes,  cooled,  and  made  up  to  1  litre.  To 
20  c.c.  of  this  liquid,  contained  in  a  calciraeter,  a  slijj;ht  excess  of 
potassium  hydrogen  carbonate  is  added,  and  the  amount  (Nj)  of  carbon 
dioxide  liberated,  is  determined.  The  quantity  (N)  of  carbon  dioxide 
liberated  by  20  c.c.  of  a  solution  of  pure  tartaric  acid,  contiining  10 
grams  of  the  acid  per  litre,  is  then  determined  under  the  same  con- 
ditions. The  amount  of  potassium  hydrogen  tartrate  contained  in  the 
material  is  equal  to  lOON^/N.  The  quantity  of  boric  acid  employed 
should  not  exceed  that  required  to  convert  the  potassium  hydrogen 
tartrate  of  the  "  cream  of  tartar  "  into  the  "  boron  emetic." 

The  solubility  of  potassium  hydrogen  tartrate  in  a  solution  of  boric 
acid  may  also  be  utilised  indirectly  for  the  estimation  of  potassium. 
When  a  neutral  potassium  salt  is  dissolved  in  saturated  solulion  of 
potassium  hydrogen  tartrate  and  excess  of  sodium  hydrogen  tartrate 
is  then  added,  the  whole  of  the  potassium  is  precipitated  as  potassium 
hydrogen  tartrate  at  the  end  of  a  few  hours.  The  amount  of  this 
precipitate  may  then  be  ascertained  by  dissolving  it  in  a  solution  of 
boric  acid  and  estimating  in  a  known  fraction  of  the  solution  the 
amount  of  potassium  hydrogen  tartrate,  by  the  process  outlined  in 
the  preceding  paragraph.  A  detailed  account  is  given  in  the 
original  of  a  process  based  on  this  principle  which  is  sufficiently 
accurate  for  many  industrial  and  agricultural  purposes.        T.  A.  H. 

New  Method  of  Fat  Estimation.  C.  Lehmann  {FJlugers 
Archiv,  1903,  97,  419—420).  W.  Voltz  (ibid.,  606— 633).— The  tissue 
or  food  material  must  be  finely  divided,  and  although  in  m my  cases 
Soxhlet's  method  gives  good  results,  in  many  others  it  does  not,  and 
Dormeyer's  method  of  preliminary  digestion  is  not  regarded  as  trust- 
worthy, as  by  this  means  fat  is  liberated  from  such  substances  as  proteid, 
and  so  the  result  obtained  is  too  high.  The  best  method  consists  in 
extracting  with  ether,  renewed  three  or  four  times,  while  the  tissue  all 
the  time  (12 — 24  hours)  is  being  ground  in  a  mill  worked  by  a  motor. 

W.  D.  H. 

Estimation  of  Pat  in  Animal  Fluids.  Muneo  Kumagawa  and 
Kenzo  Suto  {Beitr.  chem.  Physiol.  Path.,  1903,  4,  185—191).— 
Dormeyer's  method  for  the  extraction  of  fat  from  muscle  is  also 
recommended  for  estimation  of  fat  in  animal  fluids  (milk,  blood,  &c.). 
The  process  consists  in  subjecting  the  material  to  a  brief  gastric  digestion 
before  extracting  with  ether.  Tlie  method  of  preparing  the  pepsin-hydro- 
chloric acid  used  for  this  purpose  is  described,  and  also  a  new  ether 
extracting  apparatus  is  described  and  figured.  The  analytical  figures 
given  in  reference  to  milk  show  a  larger  yield  of  fat  by  this  method  as 
compared  with  other  methods.  Further  details  concerning  results  in 
blood  serum  and  serous  effusions  are  promised.  W.  D.  H. 

Evaluation  of  Bees'  "Wax.  Ragn.\r  Berg  (Cliem.  Zeit.,  1903, 
27,  752 — 756). — A  table  giving  the  result  of  the  investigation  of  a 
number  of  samples  of  38  commercial  varieties  of  bees'  wax,  also  of 
two  samples  of  commercial  stearin,  one  sample  of  Japan  wax,  and  one 
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of  carnanba  wax  (compare  Abstr.,  1884,  1280).  The  data  include 
the  maximum,  miuimum,  and  mean  values  of  the  acid  number,  ester 
number,  saponitication  number,  Biichner  number,  iodine  number, 
specitic  refraction  (taken  at  84°  but  reduced  to  40°),  and  the  melting 
point.  The  saponification  number  is  the  sum  of  the  ester  and  acid 
number  ;  the  ratio  of  the.se  constants  is  also  tabulated.  The  melting 
points  and  the  specific  refractions  of  several  varieties  of  paraftin  wax 
are  also  recorded.  A  full  description  is  also  given  of  the  various 
processes  employed,  L.  de  K. 

Examination  of  Linseed  Oil.  B.  Sjollema  (Zeit.  Nahr. 
Genuasm.,  1903,  6,  631 — 637). — Pure  linseed  oil  remains  perfectly- 
liquid  when  cooled  to  0°,thus  differing  from  most  other  oils.  The  presence 
of  free  fatty  acids,  however,  causes  crystallisation  to  take  place.  Some 
linseed  oils  (for  example,  North  Russian),  which  remain  clear  at  -  14°, 
may  be  adulterated  with  several  per  cent,  of  cotton  oil  and  still 
remain  clear  at  0°.  The  author  considers  that  the  refractive  index 
more  plainly  indicates  admixture  than  does  the  iodine  value.  The 
refractive  index,  however,  is  influenced  by  the  following  conditions  : 
(1)  it  is  greatly  lowered  by  the  presence  of  free  fatty  acids,  each  10 
per  cent,  of  the  latter  depressing  the  reading  by  about  1*5  scale- 
degrees.  (2)  Each  degree  of  temperature  above  15°  decreases  the 
reading  by  06  scale-degrees,  and  correspondingly  increases  it  below 
15°.     (3)  Oxidation  increases  the  refractive  index. 

Mineral  or  rosin  oils  have  higher  refractive  indices  than  linseed  oil, 
most  other  oils  giving  lower  readings.  The  refractive  indices  of  linseed 
oils  from  various  countries  are  given,  the  numbers  varying  between 
87-0  and  91-5  at  15°.  W.  P.  S. 

Influence  of  Atmospheric  Oxidation  on  the  Composition 
and  Analytical  Constants  of  Oils.  H.  C.  Sheuman  and  M.  J. 
Falk  {J.  Amer.  Chem.  Soc,  1903,  25,  711—716.  Compare  Abstr., 
1901,  ii,  430  ;  1902,  ii,  435). — The  authors  submit  a  table  showing  the 
great  change  oils  undergo  when  expo.sed  to  the  air  in  uncorked 
bottles.  If  the  original  specific  gravity  of  the  sample  of  oil  is  known, 
the  original  Hiibl  number  may  bo  calculated  with  reasonable  accuracy 
by  multiplying  the  figure  representing  the  percentage  increase  in 
specific  gravity  by  7*46  and  adding  the  result  to  the  Hiibl  number 
actually  obtained.  This  process  is  only  trustworthy  for  non-drying 
and  semi-drying  oils,  and  not  for  drying  oils  or  fish  oils.  Conversely, 
the  original  specific  gravity  may  be  calculated  if  the  original  Hiibl 
number  is  known.  L.  de  K. 

Occurrence  of  Salicylic  Acid  in  Wines,  also  in  Grapes  and 
other  Fruits.  Hucu  Masthaum  {(Jkem.  Zeil.,  1903.  27,  829—833).— 
It  is  no  longer  doubted  that  most  natural  wines  contain  traces  of  a 
crystalline  substance  which  gives  the  reactions  of  salicylic  acid,  but  it 
should  be  remembered  that  this  product  has  not  as  yet  been  isolated 
in  suflticient  (juantity  to  submit  it  to  organic  analysis  and  other 
crucial  tests.  In  the  case  of  grapes,  this  substance  occurs  chiefly  in 
the  stalks  ;  in  the  case  of  strawberries,  in  the  stalks  and    calyx.      It 
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is  still  somewhat  doubtful  whether  raspberries  contain  s;ilicylic  acid, 
and  up  to  the  present  this  acid  has  not  been  found  in  gooseberries, 
blackberries,  red  currants,  bilberrie-,  cranberries,  cherries,  plums, 
apples,  pears,  and  quince.  L.  de  K. 

Estimation  of  Pyridine  in  Aqueous  Solution.  Maurice 
Fkancjois  (Compt.  reiicl,,  1903,,  137,  324 — 326). — Pyridine  cannot  be 
estimated  by  titration  with  acid,  nor  is  the  precipitation  of  the 
periodide  (Prescott  and  Trowbridge,  Abstr.,  1896,  i,  186)  sufficiently 
complete  or  the  composition  of  the  deposit  sufficiently  definite  to  allow 
of  the  estimation  on  this  basis.  The  estimation  can  be  carried  out  by 
precipitating  with  auric  chloride.  The  pyridine  should  be  present  in 
solution  as  hydrochloride ;  a  little  hydrochloric  acid  is  added  and  then 
an  excess  of  auric  chloride.  The  liquid  is  evaporated  to  dryness  on  the 
water-bath  and  the  residue  is  washed  with  dry  ether  free  from  aldehyde. 
'1  he  washing  is  continued  until  the  ether  does  not  become  yellow.  The 
washings  are  filtered  and  the  insoluble  residue  transferred  to  a  small 
weighed  crucible.  Any  precipitate  which  adheres  to  the  vessel  and  is 
not  loosened  by  the  ether  is  dissolved  in  a  little  water  and  the  solution 
added  to  the  weighed  crucible ;  the  water  is  carefully  evaporated  on 
the  water-bath  and  the  filter  is  then  incinerated  and  the  ash  added  to 
the  pyridine  aurichloride.  The  substance  is  ignited  and  the  residual 
gold  weighed.  1966  parts  of  gold  correspond  with  79  parts  of  pyridine, 
since  the  formula  of  the  precipitate  is  C5H5N,HAuCl4. 

Results  are  given  which  show  that  the  method  is  accurate. 

J.  McC. 

Quantitative  Separation  of  Strychnine  from  Quinine.  Edward 
Frank  IIarkison  and  D.  Gair  {Pharm.  J.,  1903,  [iv],  17,  165). — A 
quantity  of  the  mixed  alkaloids  containing  from  0'U5  to  0*1  gram  of 
strychnine  is  added  to  60  c.c.  of  water  and  dissolved  by  the  addition 
of  a  little  dilute  sulphuric  acid.  To  this  liquid,  ammonia  solution  is 
added  as  long  as  the  precipitate  first  formed  i-e-dissolve-=,  then  15 
grams  of  sodium  potassium  tartrate  and  finally  ammonia  solution  is 
added  until  the  liquid  is  just  acid  to  litmus.  The  mixture  is  warmed 
for  15  minutes  on  the  water-bath,  allowed  to  cool,  and  the  quinine 
tartrate  collected.  The  precipitate  is  washed  with  a  solution  of 
15  grams  of  sodium  potassium  tartrate  in  45  c.c.  of  water,  slightly 
acidified  with  sulphuric  acid,  and  the  filtrate,  together  with  the  washings, 
made  alkaline  with  ammonia  solution  and  extracted  with  chloroform. 
The  solution  of  strychnine  in  chloroform  is  purified  by  washing  once 
with  10  c.c.  of  water,  to  which  a  few  drops  of  ammonia  have  been 
added,  and  the  alkaloid  obtained  by  evaporating  the  solution  to 
4  or  5  c.c,  adding  10  c.c.  of  alcohol,  evaporating  to  dryness  and 
washing  the  residue  three  times  with  1  c.c.  of  ether.  When  the 
quantity  of  mixed  alkaloids  taken  contains  more  than  0*1  gram  of 
strychnine,  a  proportionately  larger  quantity  of  sodium  potassium 
tartrate  is  required  to  completely  precipitate  the  quinine.  The  results 
quoted  in  the  original  indicate  that  strychnine  may  be  satisfactorily 
estimated  by  this  method  in  presence  of  from  10  to  30  times  its 
weight  of  quinine  or  quinine  sulphate.  T.  A.  H. 
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Variation  of  the  Index  of  Refraction  of  Salt  Solutions  with 
the  Concentration.  B.  Walter  {Aim.  Fhi/.iik,  1903,  [iv],  12, 
671 — 672). — In  a  recent  paper  with  the  above  title  {A)i7i.  Pliysik,  1903, 
11,  593),  Wallot  has  criticised  some  work  of  the  author's  (Abstr.,  1890, 
202).     To  these  criticisms,  the  author  now  replies.  J.  C.  P. 


Optical  Study  of  isoNitroso-derivatives.  Influence  of 
Negative  Radicles.  Paul  Th.  Muller  and  Ed.  Bauer  (/.  Ghim.  jjhys  , 
1903,  1,  190 — 202). — The  molecular  refraction  and  dispersion  of  a 
number  of  rsonitroso-derivatives  were  determined,  Lorenz's  formula 
being  used.     The  results  obtained  were  as  follows  : 


Acetoxime    

Ethyl  a-Moiiitrosopropionate  . 
a-woXitrosopropionic  acid.... 

woNitrosoacetone    

isoNitrosomethylacetoiie  .... 
Ethyl  isonitrosoacetoacetate  . 
Methyl  wonitrosomalonate.... 

isoNitrosomalonic  aciil  

Ethyl  wonitrosocyanoacetate. 
isoNitrosocyanoacetic  acid.... 
MoNitrosocamphor  


Ma. 


20-21 
31-50 
22-45 
21-39 
25-93 
37-37 
34-09 
25-28 
32-83 
23-78 
49-14 


My -Ma. 


Found.      Calc.        Diff.       Found.     Calc.        Diff, 


-0-06 
+  0-31 
+  0-55 
+  1-00 
+  0-!'6 
+  1-49 
+  1-12 
+  1-75 
+  1-77 
+  2-01 
+  1-16 


1-23 
0-86 
1-19 
1-13 
1-40 
l-ll 
1-25 
1-88 


+  0-35 
+  0-19 
+  0-54 
+  0-37 
+  0-39 
+  0-20 
+  0-55 
+  1  02 


It  is  seen  that  the  presence  of  negative  radicles  causes  an  increase 
of  both  the  molecular  refraction  and  disper.siou,  the  values  being  con- 
siderably higher  than  those  calculated  additively,  this  being  especially 
marked  for  the  acetyl  group.  L.  M.  J. 


Optical  Method  for  Recognition  of  pseudo-AciAa.  Paul  Tii. 
Muller  and  Ed.  Bauer  {J.  Chim.  ;%*.,  1903,  1,  203— 21 1).— The 
method  ha.s  been  previously  indicated  (Abstr.,  1902,  i,  354),  and  the 
author.s  find  that  i-sonitroso-propioiiic,  -malonic,  and  -cyauoacetic  acids 
are  true  acids,  but  that  tiie  oximido-compound.s  examined  (previous 
abstract)  which  owe  their  acidic  character  to  tlie  influence  of  negative 
radicles  all  behave  as  pseudoacidn.  Various  formulaj  ai-e  suggested 
which  may  represent  the  sodium  derivatives  in  these  cases.     L.  M.  J. 

VOL.  Lxxxiv.  ii.  49 


?06  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Spectra  of  the  Metals  in  the  Electric  Arc.  VI.  Spectrum 
of  Molybdenum.  Berniiard  Hasselberg  {K.  Svenska  Vet.-Akad. 
Handl.,  1903,  36,  2.  Compare  Abstr.,  1900,  ii,  381).— After  careful 
comparison  with  the  spectra  of  iron,  chromium,  cobalt,  nickel,  mangan- 
ese, titanium,  and  vanadium,  the  author  gives  a  full  list  of  the  lines 
which  he  regards  as  characteristic  of  molybdenum.  The  relation  of 
this  metal  to  the  spectrum  of  the  sun  is  discussed,  and  numerous 
coincidences  in  the  two  spectra  are  detected.  The  paper  is  illustrated 
by  a  number  of  photographic  reproductions.  J.  C    P. 

Ultra- Violet  Absorption  Spectra  of  Ortho-,  Meta-,  and 
Para-Isomerides.  I.  K.  Magini  {Alti  R.  Accad.  Lincei,  1903,  [v], 
12,  ii,  87 — 95). — Comparison  of  the  absorption  spectra  of  sohitions  of 
catechol,  resoi'cinol,  and  quinol  shows  that  they  have  in  common  very 
sharp  bands  in  the  region  extending  from  A.  =  2900  to  A  =2500.  The 
ortho-  and  meta  compounds  also  show  the  same  maximum  and  minimum 
of  transparency;  with  quinol,  however,  it  appears  to  be  displaced  towards 
the  luminous  part  of  the  spectrum.  Quinol  also  differs  from  its  iso- 
merides  in  exhibiting  a  peculiar  absorption  in  the  extreme  ultra-violet, 
beginning  at  about  A.  =  2500.  The  greatest  absorption  is  shown  by 
quinol  and  the  least  by  resorcinol. 

The  three  hydroxybenzoic  acids  have  very  intense  absorption  spectra, 
which,  however,  exhibit  no  analogies  with  each  other.  In  very  dilute 
solutions,  the  para-compound  possesses  the  strongest  absorptive  power 
and  the  meta-acid  the  least.  The  absorption  bands  of  these  acids  are 
nearer  the  visible  spectrum  than  those  of  the  dihydroxy-phenols.  The 
pai^a-acid  shows  no  band  in  the  more  refrangible  part  of  the  spectrum, 
the  whole  of  this  region  being  absorbed  ;  on  increasing  the  dilution, 
the  absorption  disappears  only  from  the  less  refrangible  portion  and 
does  not  diminish  at  both  sides,  as  is  usually  the  case.  The  few 
benzene  derivatives  which  possess  spectra  of  this  kind,  iodobenz- 
ene,  aniline,  and  pyridine,  show  continuous  absorption. 

T.  H.  P. 

Fluorescence  and  Chemical  Constitution.  Richard  Meyer 
(Ber.,  1903,  36,  2967—2970,  Compare  Abstr.,  1898,  ii,  105  and  275). 
— That  fluorescein,  which  contains  the  pyrone  ring,  fluoresces,  whereas 
phenolphthalein,  where  the  pyrone  ring  is  absent,  does  not,  is  adduced 
as  evidence  of  the  "  fluorophore  "  nature  of  the  pyrone  ring.  In  a 
preceding  paper  (this  vol.,  i,  833),  it  is  shown  that  phenolphthalein 
cannot  undergo  tautomeric  change,  so  that  its  non-fluorescence  agrees 
with  Hewitt's  theory  (Proc,  1902, 18,  86).  Similarly,  quinol phthalein, 
an  isomeride  of  fluorescein,  which  shows  no  tendency  to  undergo 
tautomeric  change  and  contains  no  fluorophore,  does  not  fluoresce. 
The  view  is  advanced  that  fluorescence  is  conditioned  by  the  presence 
of  a  fluorophore  and  the  possibility  of  symmetrical  tautomeric  change 
as  advocated  by  Hewitt.  E.  F.  A. 

Influence  of  Alkalis  on  the  Speed  of  Development  of 
Organic  Developers.  M.  L.  Gurewitsch  {J.  liuss.  Phys,  C/iem.  Soc, 
1U03,  35,  498 — 513). — The  author  shows  that  the  speed  of  develop* 
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ment  of  catechol  or  adurol  is  not  influenced  by  the  presence  of  sodium 
sulphite. 

From  experiments  m\de  with  a  number  of  developers,  the  following 
conclusions  are  drawn.  The  maximum  speed  of  development  is  attained 
in  the  presence  of  just  suflicieut  alkali  to  replace  all  the  hydrogen  of 
the  hydroxyl  gioup  of  the  developer  by  a  metal.  The  alkali  of  a 
developer  may  be  replaced  by  any  amine  soluble  in  water.  The  time 
of  development  is  approximately  inversely  proportional  to  the  concen- 
tration of  the  developer,  but  with  great  dilutions  the  speed  rapidly 
falls  off.  Sodium  hydroxide  acts  as  a  stronger  base  than  potassium 
hydroxide,  but  sodium  carbonate  is  weaker  than  potassium  carbonate ; 
trisodium  orthophosphate  is  a  weak  base,  and  the  amines  strong  bases. 
In  presence  of  equal  proportions  of  alkali,  an  ortho-compound  develops 
more  rapidly  than  a  para-compound,  whilst  the  introduction  of  a 
carboxyl  or  sulphonic  group  diminishes  the  speed  of  development,  and 
an  amino-group  increases  it,  Halogen  atoms  introduced  into  the 
molecule  of  a  developer  show  behaviour  varying  with  the  alkali 
employed.  T.  H.  P. 

Polarisation  Capacity.  Friedrich  KrIjoer  (Zeit.  physikal.  Chem., 
1903,  45,  1  —  74). — Starting  with  the  theory  of  electrical  double  layers, 
the  author  has  developed  a  theory  of  polarisation  capacity,  partly 
resembling  that  of  Warburg  in  its  formal  expression,  but  more  com- 
prehensive, and  capable  of  interpreting  tbe  behaviour  of  all  electrodes. 
The  capacity  is  definitely  related  to  the  frequency  of  the  alternating 
current,  and  the  change  in  this  relationship  with  change  of  concentra- 
tion may  be  correctly  deduced  from  the  author's  theory.  This  has 
been  verified  by  experiments  with  mercury  electrodes  immersed  in 
(1)  3^H.,S0jj,  saturated  with  mercurous  sulphate;  (2)  iVKCNS-l- 
i\7100HgC^'S ;  (3)  NKl  +  NllOQiig\;  (4)  iVKjS-HiVVlOOHgS.  It 
should  be  noted  that  the  theory  leads  to  correct  results  on  both 
sides  of  the  maximum  in  the  surface  tension.  In  considering  the 
influence  of  dissociation  on  the  phenomena  of  polarisation,  the  author 
adopts  the  hypothesis  that  the  velocity  of  ionic  reactions  is  not 
infinitely  great,  but  commensurable  with  the  period  of  the  alternating 
current.  J.  C.  P. 

Absolute  Potential  of  the  Calomel  Electrode,  Wilhelm 
Palmaer  {Zeit.  Elektrochem.,  1903,  0,  754 — 757). — The  method  used  is 
based  on  Nernst's  theory,  according  to  which  the  drops  of  mercury  of 
a  dropping  electrode  will  be  positively  charged  in  a  solution  in  which 
the  osmotic  pressure  of  the  mercury  ions  is  greater  than  the  solution 
pressure  of  mercury  and  vice  versd.  Hence,  by  gradually  diminishing 
the  concentration  of  the  mercury  ions  in  the  solution,  a  point  will  be 
reached  at  which  the  direction  of  the  curieut  flowing  between  the 
dropping  electrode  and  a  stationary  electrode  (of  mercury)  changes, 
and  at  this  point  the  l^.D.  between  mercury  and  the  solution  is  zero. 
The  E.M.F.  of  a  cell  containing  such  a  zero  mercury  electrode  and  a 
calomel  electrode  will  obviously  be  the  absolute  potential  of  the 
calomel  electro  le  (allowance  having  been  made,  of  course,  for  the  small 
F,D.  at  the  junction  of  the  two  electrolytes). 
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Two  solutions  were  found  which  gave  no  P.D.  with  mercury,  the 
first  contained  potassium  cyanide,  the  second  hydrogen  sulphide;  in  no 
other  way  was  it  possible  to  reduce  the  concentration  of  the  mercury 
ions  sufficiently.  The  P.D.  of  the  NjlQ  calomel  electrode  was  found  to 
be  -0'574  and   -0*570  volt  by  means  of  the  two  solutions.       T.  E. 

Behaviour  of  Unattackable  ("  unangr eif barer ")  Anodes, 
especially  in  the  Electrolysis  of  Hydrochloric  Acid.  Robert 
Luther  and  F.  J.  Brislee  {Zeit.  j)hi/sikal.  Chem.,  1903,45,216 — 234). — ■ 
When  in  an  electrolytic  cell  containing  hydrochloric  acid  a  gradually  in* 
creasing  anode  potential  diilerence  is  applied,  the  current  strength  after 
its  first  rise  remains  constant  for  an  interval,  subsequently  increasing 
again  (compare  Miiller,  Abstr.,  1901,  ii,  219  ;  Zeit.  Eleclrochemie, 
1902,  8,  426).  According  to  earlier  workers,  the  existence  of  such  a 
horizontal  part  in  the  P.Z*. -current  curve  means  that  the  ion  primarily 
concerned  in  the  electrolysis  is  exhausted.  In  the  experiments  carried 
out  by  the  authors,  the  CI'  ions  cannot  have  been  exliausted,  and  they 
suggest  that  there  is  probably  something  else  in  the  solution,  which  is 
in  equilibrium  with  the  CI'  ions,  and  primarily  liberated  at  the  anode, 
and  to  the  exhaustion  of  which  is  due  the  constant  value  {ium-)  of  the 
current  strength.  The  experiments  described  show  that  ium.  is  propor- 
tional to  the  second  power  of  the  CI'  concentration,  and  to  account  for 
this  the  authors  assume  the  existence  of  an  ion  Clo''. 

The  condition  and  pr-evious  history,  however,  of  the  platinum  anode 
is  an  all-important  factor.  When  the  anode  P.D.,  after  a  gradual 
increase,  is  gradually  diminished,  without  break  of  current,  the  corre- 
sponding variation  of  the  current  strength  is  not  always  that  given  by 
the  first  P.Z>. -current  cui-ve.  The  current  strength  may  fall  away 
rapidly  almost  to  zero,  the  electrode  having  become  "passive."  If, 
while  the  electrode  is  still  passive,  the  P.D.  is  again  increased,  the 
horizontal  portion  of  the  P,Z>. -current  curve  cannot  now  be  obtained. 
This  passive  condition  is  due  to  a  superficial  change  of  the  platinum 
anode,  and  has  nothing  to  do  v/ith  the  solution.  It  disappears  imme- 
diately if  the  current  is  broken,  and  if  the  anode  P.D.  is  allowed  to 
fall  below  1*6  volt,  a  passive  electrode  becomes  spontaneously  active. 
Further,  if  the  change  of  P.D.  is  reversed  before  ?Vim-  is  reached,  the 
passive  condition  does  not  set  in.  The  authors  can  thus  distinguish 
three  states  of  the  platinum  suiface.  The  production  of  the  passive 
condition  does  not  depend  on  the  presence  of  CI  ions,  but  begins  in 
acid  solutions  at  about  1"9  volt  and  vanishes  at  about  1*6  volt. 

The  evolution  of  chlorine  in  hydrochloric  acid  solution  at  1"66  volt 
is  secondaxy,  for  it  is  possible,  when  anodes  of  carbon  or  iridium  are 
used,  to  obtain  P.Z). -current  curves  of  quite  different  form.  Iridium 
does  not  exhibit  the  passivity  spoken  of  above.  J.  C.  P. 

Theory  of  Electrolytic  Dissociation  in  Solvents  other  than 
Water  III.  Influence  of  the  Solvent  on  the  Transport 
Numbers.  Giacomo  Carraka  {Gazzetta,  1903,  33,  i,  241 — 311.  Com- 
pare Abstr.,  1896,  ii,  511,  and  1897,  li,  471). — The  author  has  deter- 
mined the  transport  numbers  in  methyl  alcohol  solutions  of  different 
dilutions  of  :  silver,  copper,  cadmium,  and  lithium  nitrates ;  silver, 
copper,  cadmium,  and  lithium  chlorates ;  cupric  and  cadmium  chlorides ; 
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cadmium,  lithium,  tetraethylammonium,  and  tvimethylsulphiue  iodides; 
copper  and  cadmium  acetates  and  copper  sulphate. 

It  is  found  that  the  transport  numbers  vary  very  greatly  with  the 
concentration  and  that  they  often  show  a  similar  behaviour,  as  is  seen 
with  cadmium  iodide  and  similar  salts,  the  values  for  which  indicate 
the  existence  of  complex  ions  in  solution.  The  power  of  forming  these 
complex  ions,  which  may  be  given  by  salts  containing  only  two 
different  ions,  varies  very  considerably  for  different  salts. 

On  comparing  the  transport  numbers  for  one  and  the  same  salt  ia 
aqueous  and  methyl  alcoholic  solutions,  it  is  seen  that  the  difference 
between  them  is,  in  the  majori':y  of  cases,  very  small  and,  in  general, 
of  the  same  order- of  magnitude  as  the  differences  obtained  by  a  change 
of  concentration.  As  a  rule,  the  transport  numbers  of  anions  are 
slightly  higher  in  methyl  alcohol  than  in  water,  and  only  in  exceptional 
case  is  the  reverse  true.  For  methyl  alcohol  solutions,  indeed,  the 
transport  numbers  mostly  behave  just  as  they  do  in  more  concentrated 
aqueous  solutions,  but  with  lithium  chlorate  and  cadmium  chloride  and 
iodide  the  reverse  holds. 

From  these  considerations,  the  conclusion  may  be  drawn  that  the 
transport  numbers  of  the  ions  of  an  electrolyte  tend  towards  the  same 
value,  whatever  be  the  solvent  in  which  it  is  dissolved ;  in  other 
words,  if  the  dilution  is  sufficiently  great  and  if  no  secondary  reactions 
intervene,  the  transport  numbers  of  an  electrolyte  are  the  same  in  all 
solvents.  T.  H.  P. 

Direct  Measurement  of  Transport  Numbers.  R.  B.  Deniso 
{Zeit.  j)hysikaL  Chem.,  1903,  44,  575 — 599). — The  author's  method  is 
practically  that  described  by  Steele  (Abstr.,  1902,  ii,  241.  Compare 
also  Abegg  and  Gaus,  ibid.,  442),  and  it  is  shown  that  if  allowance  is 
made  for  the  electrical  endosmose,  very  accurate  results  can  be  obtained 
for  the  simple  salts  of  the  alkali  metals,  lithium  excepted.  Lithium 
chloride,  as  noted  also  by  previous  observers,  exhibits  an  increase  in 
the  transport  number  for  the  anion  with  increasing  concentration.  In 
the  case  of  salts  that  form  complexes  or  undergo  hydrolysis,  the  values 
obtained  for  the  transport  numbers  do  not  agree  with  those  given  by 
Hittorf,  although  there  is  a  j)arallelism  between  the  two  series.  The 
transport  numbers  obtained  for  such  salts  cannot  be  regarded  as 
absolutely  correct  until  the  influence  of  a  complex  ion  on  the  ionic 
boundary  has  been  mathematically  treated. 

The  v.ilues  obtained  for  transport  numbers  in  gelatin  solution  are 
the  same  as  those  obtained  in  aqueous  solution,  provided  the  gelatin 
solution  is  liquid  ;  the  gelatin  concentration,  further,  is  immaterial. 
In  solidified  gelatin,  the  transport  numbers  are  different,  and  it  appears 
that  under  these  conditions  the  velocity  of  the  cathions  is  retarded 
relatively  to  that  of  the  anions,  so  that  in  solidified  gelatin  the  tran.s- 
port  number  for  the  anion  is  too  large.  A  similar  phenomenon  is 
observed  in  very  concentrated  aqueous  solutions,  and  it  is  therefore 
probable  that  in  these  two  sets  of  cases  the  specitic  frictional  coeffi- 
cient of  the  ions,  as  well  as  the  formation  of  complexes,  is  a  deciding 
factor.  The  author  considers  it  probable  that  gelatin  enters  into  com- 
bination with  certain  salts,  forming  complex  cathions.  J.  (J.  P. 
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The  Gaseous-Liquid  State.  A.  N.  Schukareff  {Zeit.jyhysihal.  Chem., 
1903,  44,  548 — 562). — The  author  has  determined  the  mean  specific 
heat  of  ^'sopropyl  alcohol,  acetone,  methyl  alcohol,  and  ether  between  the 
ordinary  and  the  critical  temperatures.  Thence  he  has  calculated  the 
'  critical  heat,'  that  is,  the  heat  necessary  to  raise  1  gram-mol.  of  a 
substance  from  the  ordinary  to  the  critical  temperature.  It  is  found 
that  the  value  of  the  critical  heat  so  obtained  is  dependent  on  the 
final  density  of  the  substance  at  the  critical  temperature.  This  varia- 
tion in  the  critical  heat  is  brought  into  relation  with  the  quantity 
a/v^  in  van  der  Waals'  equation,  but  the  experimental  results  do  not 
tally  with  the  theory. 

Experiments  were  also  made  in  which  the  mean  specific  heat  of  ether 
was  determined  between  the  ordinary  temperature  and  the  temperatures 
96°,  190°,  and  240°.  Of  these  results,  only  those  obtained  at  240°  gave  a 
constant  value  for  the  a  of  van  der  Waals'  equation.  J.  0.  P. 

Is  the  Coeflacient  of  Magnetic  Susceptibility  for  Iron  and 
Manganese  Salt  Solutions  Dependent  on  the  Field  Strength  ? 
Adolf  Heydweiller  (j4«?i.  Physik,  1903,  [iv],  12,  608 — 621). — For 
small  values  of  the  field  strength,  the  coefficient  is  practically  constant. 
If,  however,  a  large  range  of  field  strengths  is  considered,  from 
Q-l  to  40,000  C.G.S.  units,  there  is  a  marked  variation  in  the  coefS.- 
cient  for  ferrous  chloride  and  sulphate,  manganese  chloride  and 
sulphate  ;  this  is  especially  so  in  the  case  of  the  sulphates,  vvhere  the 
increase  amounts  to  30 — 40  per  cent.  This  result  points  to  the 
formation  of  complexes  in  the  last-mentioned  solutions.         J.  C.  P. 

Trouton'a  Law  and  other  Constants  observed  at  the  Boil- 
ing Point.  W.  A.  KuRBATOFF  (/.  Russ.  Phys.  Chem.  Soc,  1903,  35, 
319 — 338). — The  author  finds  the  heat  of  vaporisation  of  i/^-cumene  to 
be  73-7  Cals.,  from  which  Trouton's  constant  is  calculated  to  be  20-0. 
For  ethyl  benzoate,  the  values  are  64-4  Cals.  and  19  9  respectively. 

For  normal  liquids,  Trouton's  formula  has  the  value  20-7  ±0-8, 
whilst  the  constant  T.dpjdt  =  8350  +  200.  The  relation  between  several 
other  regularities,  observable  at  the  boiling  point,  is  also  shown. 

The  pressure-temperature  curves  for  ethyl  benzoate  and  dimethyl- 
aniline  have  also  been  determined,  the  results  being  as  follows : 


Ethyl  benzoate. 

Dimetliylaniline. 

Pressure. 

Boiling  point. 

Pressure. 

Boiling  point. 

626-5  mm. 
650       „ 

700       „ 
760      ,, 
800      ,, 
860      „ 

204-2° 

206-1 

209 

212-45 

214-6 

217-4 

574  mm. 
600    „ 
650    „ 

700    ,, 
750    „ 
763    „ 

183-3° 

184-9 

188-15 

191-1 

193-8 

194-5 

T,  IT.  P. 
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Heat  of  Sublimation  of  Carbon  Dioxide  and  Heat  of 
Vaporisation  of  Air.  Uluicii  Bkhx  {Ann.  Phjsik,  1903,  [iv], 
12,  66i) — 670). — By  way  of  correction  of  a  previous  paper  bearing 
tlie  above  title  (Abstr.,  1900,  ii,  260),  the  author  points  out  that  the 
specitic  volume  of  gaseous  air  at  760  ram.  and  —  183^,  calculated  under 
the  assumption  that  Gay  Lussac's  law  of  expansion  is  still  valid 
at  that  temperature,  should  be  236.  Further,  if  in  the  equation 
Jr^T.s.dPjdT  (loc.  cit.)  the  value  of  dPjdT  is  taken  as  90  mm./l'^ 
(see  Fischer  and  Alt,  this  vol.,  ii,  72),  s  is  found  to  be  222  (compare 
Dewar,  Abstr.,  1902,  ii,  304).  J.  C.  P. 

Heat  of  Combustion  of  Hydrogen.  William  G.  Mixter  {Amer. 
J.  Sci.,  1903,  16,  214 — 228). — A  full  description  of  the  bomb  calori- 
metric  method  employed  is  given.  As  a  mean  of  14  experiments,  the 
value  obtained  for  the  heat  of  combustion  of  one  gram  of  hydrogen  at 
constant  pressure  and  formation  of  liquid  water  at  0^,  and  in  terms  of 
the  calorie  at  20°,  was  33,993  cal.,  the  experimental  error  being 
±16.  Collating  the  author's  results  with  those  which  he  considers 
most  trustworthy  obtained  by  other  investigators,  the  value  34,020  is 
obtained.  A.  McK. 

Thermodynamics  of  Water  Gas.  The  Equilibrium  CO2  + 
H.^^^CO  +  H^O.  OsKAR  Haiin  {Zeit.  physikal.  Chem.,  1903,  44, 
513 — 547). — The  equilibrium  referred  to  was  studied  at  temperatures 
from  686 — 1405*^,  and  was  approached  in  many  cases  from  both  aides. 
The  contiining  vessels  were  constructed  of  porcelain  or  quartz,  and 
the  method  employed  was  to  pass  a  constant  stream  of  the  initial 
gaseous  mixture  through  the  heated  vessel,  the  issuing  mixture  being 
subjected  to  analysis.  The  establishment  of  equilibrium  was  accelerated 
by  the  presence  of  platinum,  acting  as  a  catalytic  agent,  and  it  was 
shown  that  the  composition  of  the  issuing  mixture  was  within  wide 
limits  independent  of  the  rate  of  passage  of  the  gas.  Such  a  method 
has  this  advantage,  that  the  influence  of  the  inner  surfaces  of  the 
containing  vessel  is  eliminated. 

The  law  of  mass  action  was  experimentally  verified  up  to  1400°.  Up 
to  1100°,  the  variation  of  the  equilibrium  constant  is  represented  by  the 
equation,  logir=  -  2232/r- 0-08463  logZ* -000022037'+ 2-5084, 
where  K  =  [CO][Hp]/[C02][H2].  At  higher  temperatures,  probably 
owing  to  dissociation,  the  equilibrium  constant  increases  moie  slowly 
than  the  formula  requires.  J.  0.  P. 

Ebullioscopic  Behaviour  of  Phenols,  Alcohols,  Oximes,  and 
Acids  in  Benzene  Solutions.  Efisio  Mameli  {O'azrMla,  1903,  33,  i, 
464 — 494). — Making  use  of  the  boiling  point  apparatus  devised  by 
Oddo  (Abstr.,  this  vol.,  ii,  60),  the  autlior  has  examined  the  behaviour 
of  the  following  compounds  in  boiling  benzene.  Phenol,  ;?-cresol, 
carvacrol, /3-naphlhol,  catechol,  and  resorcinol ;  normal  and  secondary 
octyl,  cetyl,l)enzyl,and  cumyl  alcohols;  salicyl,  piperonal-,  and  camphor- 
oxime.s ;  acetic,  monocliloroacetic,  monobroiuoacelic,  trichloroacetic, 
propionic,  butyric,  lauric,  pimelic,  benzoic,  .salicylic,  and  thymotic  acids. 
From  the  results  obtained,  the  following  conclusions  are  drawn. 


712  ABSTKACTS   OF  CHEMICAL  PAPERS. 

The  phenols  and  alcohols  exhibit  fairly  normal  behaviour  in  benzene 
solution ;  in  very  dilute  solutions,  their  molecular  weights  are  in 
general  less  than  the  normal  value  which  is  obtained  in  solutions  of 
from  2  to  6  per  cent,  concentration ;  the  molecular  weights  then 
increase  with  the  concentration  of  the  solution,  but  do  not  reach  values 
much  higher  than  the  normal.  The  acids  show  abnormal  behaviour,  as 
has  already  been  observed  in  cryoscopic  measurements  ;  in  very  dilute 
solutions,  they  give  molecular  increments  of  the  boiling  point,  which 
more  or  less  correspond  with  the  calculated  values,  but  are  in  some 
cases  much  higher  ;  but  as  the  concentration  increases,  the  molecular 
weight  increases  in  all  cases  until  it  often  exceeds  the  value  calculated 
for  a  double  molecule  ;  this  anomalous  behaviour,  due  to  the  presence 
of  the  carboxyl  group,  becomes  more  marked  in  the  dicarboxylic  acids. 
The  oximes  exhibit  behaviour  intermediate  between  that  of  the  alcohols 
and  phenols  and  that  of  the  acids  ;  in  very  dilute  solutions,  their 
molecular  weight  at  tirst  rises  fairly  rapidly  until,  with  concentrations 
of  from  2  to  4  per  cent.,  the  normal  values  are  attained;  after  this, 
a  gradual  increase  occurs,  but  the  values  never  become  very  high.  In 
compounds  with  mixed  functions,  such  as  salicylic  and  thymotic  acids 
and  salicyloxime,  the  carboxyl  and  oximido-groups  exert  their  influence 
to  a  greater  extent  than  the  hydroxyl. 

The  differences  existing  between  the  behaviours  of  these  different 
classes  of  compounds  is  well  brought  out  by  the  graphical  represen- 
tation given  of  the  results.  T.  H.  P. 


Behaviour  and  Melting  Points  of  some  Organic  Substances 
at  very  Low  Temperatures.  Giacomo  Carrara  and  Angelo 
CoPPADORO  {Gazzetta,  1903,  33,  i,  329 — 353). — The  authors  have 
examined  the  behaviour  at  low  temperatures  of  a  number  of  alcohols 
and  other  organic  compounds  which  were  cooled  in  liquid  air  contained 
in  vacuum  vessels,  the  temperature  measurements  being  made  by 
means  of  thermo-electric  couples.  In  some  cases,  the  substances 
examined  solidified  in  a  crystalline  form,  but  others,  especially  the 
higher  alcohols,  became  viscous  on  cooling  and  solidified  to  vitreous 
masses,  so  that  their  melting  points  could  be  only  approximately 
determined,  whilst  some  compounds  behaved  in  both  these  ways. 
This  peculiar  behaviour,  which  is  similar  to  that  of  colloidal  substances, 
is  supposed  by  the  authors  to  be  due  to  the  molecular  association  of  the 
liquid,  and  as  this  association  increases  with  fall  of  temperature,  and 
probably  does  so  very  rapidly  in  the  neighbourhood  of  the  freezing 
point,  it  seems  as  if  the  alcohols  which  solidify  to  vitreous  masses 
must,  like  colloidal  substances,  possess  very  complex  molecules  at  low 
temperatures.  Further,  there  seems  to  be  a  certain  parallelism  between 
this  molecular  complexity  and  the  readiness  of  formation  of  super- 
cooled liquids. 

As  will  be  seen  from  the  results  given  below,  the  methyl  compounds 
examined  invariably  melt  at  higher  temperatures  than  the  correspond- 
ing ethyl  derivatives.  Melting  points  do  not,  however,  generally 
show  the  regularities  observed  in  other  physical  properties,  owing   to 
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the  complications  caused  by  the  changes  undergone  by  the  molecular 
structure,  il'c. 

The  following  summarises  the  results  obtained  : 

Melting  points. 

Crystalline  Vitreous 

Substance.  niodiiication.       modilicatiou. 

Methyl  alcohol -940°  — 

Ethyl         „        -112-0  — 

Normal  propyl  alcohol     —  —127° 

isoPiopyl  „  -85-8  -121 

Normal  butyl         „  -79-9  -122 

j6"oButyl  ,,  —  -108 

Amyl  alcohol  (y-methylbutyl  alcohol)    ...  —  —  117"2 

Normal  heptyl  alcohol     -36  5  — 

Normal  octyl         ,,  -17'9  — 

Allyl  „  —  -129 

Methyl  mercaptan    -130-5  — 

Ethyl  „  -144-5  — 

Methyl  sulphide   -83-2  — 

Ethyl  „  -99-5  — 

Methyl  ethyl  sulphide -104-8  — 

Methyl  iodide  -63-4  — 

Ethyl        „        -105-0  — 

n-Propyl  , -978  — 

Toluene -93-7  — 

Carbon  disulphide    -108-6  — 

Chloroform    -62-2  — 

T.  H.  P. 

Freezing  Points  of  Dilute  Solutions.  Theodore  "W.  Richards 
(Zeit.  phijsikal.  Chem.,  1903,  44,  563 — 570). — A  main  disadvantage  of 
the  exact  fi'eeziug  point  methods  worked  out  by  Jones,  Loomis, 
Raoult,  Nernst,  and  Abegg  is  the  slowness  with  which  equilibrium  is 
established  between  the  ice  and  the  solution.  The  author  points  out 
that  this  can  be  remedied  by  having  a  large  quantity  of  ice  present, 
thus  increasing  the  surface  of  the  solid  phase.  Any  method  based  on 
this  principle  involves,  of  course,  the  analysis  of  the  solution  subsequent 
to  the  determination  of  the  freezing  point.  The  experiments  made  by 
the  author  with  potassium  chloride  were  carried  out  in  a  litre  Jena 
flask,  immersed  in  a  fi-eezing  mixture  of  about  the  same  temperature 
as  the  contents  of  the  flask.  The  method,  as  here  described  and 
tested,  is  capable  of  great  accuracy,  and  the  few  results  already 
obtained  are  in  agreement  with  the  dissociation  hypothesis. 

J.  C.  P. 

Thermal  Properties  of  Solids  and  Liquids.  II.  Silvio 
LussAXA.  {Xuovo  Ciineido,  1903,  [v],  5,  153 — 179). — From  the  results 
of  a  large  number  of  dilatometrical  measurements  of  phosphorus  and 
a-naphthol,  the  author  draws  the  following  conclusions. 
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The  compressibility  in  the  solid  state,  as  in  the  liquid  state, 
diminishes  with  incrtase  of  pressure  ;  if  the  volume  is  represented 
by  the  formula  V=a-\-b2}  +  cp^,  p  being  the  pressure  and  «,  b,  and  c 
constants,  it  is  fouud  that  b  is  always  negative  and  c  positive,  and 
further  that  b  and  c  increase  with  rise  of  temperature  and  are 
much  greater  for  liquids  than  for  solids.  The  coefficient  of  dilatation 
diminishes  with  increase  of  pressure.  In  a  state  of  superfusion,  a 
substance  behaves  as  it  does  in  the  liquid  state,  and  it  seems  further 
as  if  superfusion  is  facilitated  by  increase  of  pressure.  The  variation 
of  volume  during  the  act  of  fusion  diminishes  with  inci'ease  of  pressure 
and  the  coefficient  of  the  variation  continuously  decreases. 

T.  H.  P. 

Influence  of  the  Pressure  and  Temperature  on  the 
Coefficient  of  Compressibility  of  Mercury.  P.  Carnazzi  (JYuovo 
Cimenio,  1903,  [v],  5,  180 — 189). — The  results  of  a  large  number  of 
measurements  show  that  the  compressibility  of  mercury  obeys  the 
same  laws  as  those  governing  other  liquids. 

Thus  the  coefficient  of  compressibility  of  mercury  increases  as  the 
temperature  rises,  and  for  any  given  temperature  diminishes  with 
increase  of  pressure.  According  to  Amagat's  researches,  the  amount 
of  this  diminution  for  the  liquids  studied  by  him  increases  as  the 
temperature  rises,  so  that  the  coefficient  of  compressibility  between 
2500  and  3000  atmospheres'  pressure  is  usually  less  than  half  of  that 
between  1  and  500  atmospheres.  In  the  case  of  mercury,  it  is  not 
possible  to  assert  the  validity  of  such  laws,  but  as  regards  the  mean 
coefficient  of  dilatation,  as  a  rule,  this  diminishes  with  increased 
pressure.  T.  H.  P. 

Certain  Regularities  in  the  Molecular  Volumes  of  Inorganic 
Salts  in  Aqueous  Solution.  Cakl  FoRcn  {Ann.  Fhysik,  1903, 
[iv],  12,  591 — 601). — If  a  litre  of  a  salt  solution  weighs  s  grams, 
then  m^u  =  (s -7ngAs)/A-u),  where  As  and  Ak,  are  the  molecular  weights, 
7ns  and  ??i;„  the  number  of  molecules  per  litre,  of  salt  and  solvent 
respectively.  Further,  if  it  be  assumed  that  both  salt  and  solvent 
exist  independently  in  the  solution,  9«^^s  +  ??ii(,.<j!)jo=  1000,  where  ^^  and 
cf)io  are  the  molecular  volumes  of  salt  and  solvent.  By  taking  solutions 
of  neighbouring  concentration,  two  equations  such  as  that  just 
referred  to  are  obtained,  involving  two  known  values  of  vig  and  two 
of  niw  The  values  of  ^^  and  (jiia  calculated  from  these  two  equations 
may  then  be  regarded  as  the  mean  molecular  volumes  for  the  range  of 
concentration  involved.  By  using  the  data  already  available  and 
solving  series  of  equations,  the  author  has  traced  the  variation  of  the 
molecular  volumes  with  the  concentration.  In  the  case  of  sugar 
solutions,  (jy^  is  nearly  independent  of  the  concentration,  and  has  a 
value  not  very  different  from  the  molecular  volume  of  the  solid.  For 
phosphoric  acid,  ^^  increases  somewhat  with  the  concentration,  but 
more  conspicuous  instances  of  this  variation  are  found  for  solutions 
of  electrolytes  such  as  sodium  chloride,  sulphuric  acid,  and  magnesium 
sulphate.  That  dissociation,  however,  is  not  the  only  determining 
factor  is  seen  from  the  fact  that  of  the  three  electrolytes  mentioned 


GENERAL   AND    PHYSICAL   CHEMISTRY.  715 

magnesium  sulphate  exhibits  the  greatest  variation  ;  indeed,  for  this 
salt,  negative  values  oi  (pg  are  obtained  for  concentrations  below  iV/lO. 
In  a  similar  manner,  but  with  rather  less  detail,  the  variation  of 
the  molecular  volume  in  solution  has  been  studied  for  a  lai'ge  number 
of  salts  and  compared  with  the  molecular  volume  of  the  solid.  The 
difference  between  the  two  molecular  volumes  (wg=l)for  salts 
containing  sodium,  potassium,  and  silver  united  with  a  univalent 
atom  or  radicle  amounts  to  7"6  +  095.  For  a  number  of  salts  con- 
taining bivalent  metals  united  with  univalent  atoms  or  radicles,  the 
difference  is  12"4  +  0'96.  For  the  sulphates  of  a  number  of  bivalent 
metals,  the  difference  is  18'6±0-93.  J.  C.  P. 

Composition  of  the  Surface  Layers  of  Aqueous  Amyl 
Alcohol.  Clara  C.  Benson  (J.  Physical  Ghem.,  1903,  7,  532—536).— 
It  is  fo\ind,  by  the  comparison  of  the  surface  tensions  of  the  foam  of 
aqueous  solutions  of  amyl  alcohol  with  those  of  the  solutions  them- 
selves, that  the  concentration  of  the  alcohol  is  greater  in  the  foam  than 
in  the  main  bulk  of  liquid.  In  the  case  of  a  solution  containing  4  c.c. 
of  amyl  alcohol  per  litre,  the  foam  was  found  to  contain  4' 12, 
4'09,  4"13,  and  4"23  c.c.  per  litre.  The  comparison  of  surface  tension 
was  obtained  from  the  size  of  the  drops  falling  from  a  pipette  (compare 
Abstr.,  1900,  ii,  713  ;  this  vol.,  ii,  281).  L.  M.  J. 

Relations  between  the  Properties  of  DiflFerent  Substances  as 
Cryoscopic  Solvents  and  their  Crystallisation  Constants.  I. 
Giusi::rPE  Bruni  and  Maurice  Padoa  {Atti  R.  Accad.  Lincei,  1903, 
[v],  12,  ii,  119 — 128). — The  authors  have  determined  by  Tammanu's 
method  (Abstr.,  1897,  ii,  444)  the  velocity  of  crystallisation  and  the 
number  of  crystallisation  nuclei  formed  at  different  degrees  of  super- 
cooling for  the  following  substances  :  apiole,  which  gives  numbers 
agreeing  with  those  found  by  Tammann  (Abstr.,  1899,  ii,  548)  ; 
a-naphthylamine,  benzylideneaniline,  [anethole,  isoapiole,  dibenzyl,  tri- 
phenylmethane,  stearic  acid,  a-nitronaphthalene,  bromocamphor,  chloro- 
camphor,  l-chloro-2  :  4-dinitrobenzene,  l-chloro-3  :  4-dinitrobenzene, 
l-bromo-3-nitrobenzene,  and  l-chloro-3-nitrobenzene.  The  results  show 
that  the  velocity  of  crystallisation  does  not  remain  constant,  but  that 
it  is  probably  influenced  by  factors  which  are  not  easily  determined. 

T.  II.  P. 

Solid  Solutions  and  Isomorphism.  Maurice  Padoa  {Atti  Ii. 
Accad.  Lincei,  1903,  [v],  12,  i,  391— 397).— It  is  known  that  the 
groups  CH:  and  N:  replace  one  another  in  both  open  and  closed  chain 
compounds  yielding  isomorphous  substances,  and  the  present  work  has 
been  carried  out  to  see  whether  similar  isomorphism  exists  between 
heterocyclopolyazo-compounds  and  the  corresponding  homocyclic  com- 
pounds. The  results,  given  later,  show  that  in  general  this  cannot 
be  said  to  be  the  case,  although  ailirmative  indications  are  not  wanting. 

2 : 5-Dimethylpyruzine  exhibits  normal  cryoscopic  behaviour  in 
benzene,  but  in  p-xylone,  it  gives  molecular  weights  of  129 — 136  instead 
of  108. 
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In  freezing  naphthalene  solution,  quinazoline,  phthalazine,  and 
quinoxaline  give  the  molecular  weights  139 — 144,  149  — 157,  and 
137 — 143  respectively,  the  theoretical  value  being  130  ;  in  diphenyl, 
however,  these  three  compounds  have  normal  molecular  weights. 

In  quinoxaline,  for  which  the  molecular  depression  of  the  freezing 
point  has  the  mean  value  89,  naphthalene  has  the  normal  molecular 
weight. 

Phenazone  and  naphthaquinoxaline  exhibit  normal  cryoscopic 
behaviour  in  phenanthrene  solution,  whilst  1-phenylpyrazole  has  a 
molecular  weight  slightly  higher  than  the  normal  value  both  in  diphenyl 
and  in  naphthalene.  T.  H.  P. 

Influence  of  Salts  on  the  Solubility  in  Water  of  Hydrogen 
Sulphide,  Iodine,  and  Bromine.  William  H.  McLauchlan  (Zeit. 
jihysihal.Chem.jl^O^,  44,  600 — 633). — The  vapour  pressure  of  hydrogen 
sulphide  in  a  number  of  salt  solutions  was  determined  by  a  dynamical 
method,  and  the  solubility  of  hydrogen  sulphide  in  these  and  other 
solutions  was  fovind  by  analytical  methods.  The  agreement  between 
the  two  sets  of  results  demonstrates  the  validity  of  Henry's  law  for 
hydrogen  sulphide  in  these  cases.  The  solubility  of  iodine  and  bromine 
in  these  salt  solutions  was  also  determined,  the  object  being  to  discover 
how  far  the  solubility  was  affected  by  probable  chemical  interaction 
between  the  two  dissolved  substances.  The  only  solutions  in  which 
bromine  was  less  soluble  than  in  water  were  those  of  potassium  and 
sodium  nitrate  and  sulphate  ;  the  solubility  of  iodine  was  diminished 
not  only  in  these,  but  also  in  ammonium  sulphate.  The  increased 
solubility  of  iodine  and  bromine  in  solutions  of  potassium  and  sodium 
chlorides  is  doubtless  due  to  the  formation  of  complexes,  that  is,  to 
interaction  between  the  two  dissolved  substances.  It  is  further  to  be 
noted  that  ammonium  salts  in  general  raise  the  solubility  both  of 
bromine  and  iodine,  a  result  for  which  probably  the  hydrolysis  of  the 
ammonium  salt  is  responsible. 

The  influence  of  certain  salts  on  the  solubility  of  iodine  was 
determined  at  several  tempex'atures,  and  it  was  found  that  the  tempera- 
ture coefficient  of  the  effect  may  be  very  small,  even  in  cases  where 
there  is  certainly  chemical  interaction. 

The  solubility  of  hydrogen  sulphide  and  iodine  in  some  mixtures 
(1)  of  acetic  acid  and  water,  (2)  of  alcohol  and  water,  was  determined. 
The  results  obtained  were  compared  with  the  consequences  of  a  chemical 
theory  of  solution,  but  the  theory,  although  satisfactory  in  some  respects, 
was  in  others  in  marked  disagreement  with  experiment.         J.  C.  P. 

Solubility  Curves  of  some  Substances  in  Sulphur  Dioxide 
near  its  Critical  Point.  Mikczyslaw  Centnerszwer  and  Iv. 
Tetelow  {Zeit.  Elehtrochem.,  1903,  9,  799 — 802). — Anthracene,  an- 
thraquinone,  and  quinol  are  the  substances  used.  They  are  very 
sparingly  soluble  in  liquid  sulphur  dioxide  at  the  ordinary  tempera- 
ture, but  the  solubility  increases  rapidly  as  the  temperature  ap- 
proaches the  critical  point.  The  solubility  measured  is  the  mean 
solubility  in   the  liquid  £ind  vapour;  the  quantity  of  sulphur  dioxide 
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used  was  such  that  the  meniscus  was  appi'oxiraately  in  the  middle  of 
the  tube  at  the  critical  temperature.  Evidently  the  quantity  of  liquid 
placed  in  the  tube  will  affect  the  mean  solubility.  If  0"35  of  the 
volume  of  the  tube  is  tilled  with  sulphur  dioxide,  together  with  a 
quantity  of  anthraquinone,  aud  the  temperature  is  gradually  raised, 
the  following  phenomena  occur  successively  :  (1)  the  liquid  expands, 
then  diminishes  in  volume  owing  to  evaporation,  and  tinally  disappears 
at  ty  (2)  The  quantity  of  anthraquinone  continues  to  diminish, 
liquid  appears  again  at  <.,•  {''^)  The  solid  anthraquinone  passes  entirely 
into  solution  at  t^.  (4)  The  liquid  phase  disappears  at  t^.  If  the 
temperatures  t^  and  t^  are  plotted  against  the  quantities  of  anthra- 
quinone used  per  lUO  grams  of  sulphur  dioxide,  two  curves  are 
obtained  which  may  intersect.  The  point  of  intersection  gives  the 
solubility  of  anthraquinone  in  the  saturated  vapour  at  one  tempera- 
ture. Similarly,  if  a  larger  fraction  of  the  tube  is  filled  with  licjuid 
sulphur  dioxide,  the  vapour  phase  may  disappear  instead  of  the  liquid 
one,  in  which  case  the  solubility  of  anthraquinone  in  the  liquid  is 
obtained.  The  following  points  were  determined.  The  solubility 
is  expressed   in  grams  of    anthraquinone   in    100   grams   of   sulphur 

dioxide. 

Sohibility  in  the 


Temperature. 

r 

Liquid. 

Saturated  vapour 

162° 

13-2 

— 

176 

— 

2-2 

188 

• — 

3-4 

T.  E. 

Complex  Silver  Ions.  Hans  Euler  {Ber.,  1903,  36,  2878—2885). 
— The  abnormal  curves  obtained  by  Wuth  (Abstr.,  1902,  i,  594)  for 
the  solubility  of  silver  haloids  in  methylamine  and  ethylamine  solu- 
tions are  not  confirmed  by  the  author's  experiments,  which  show  an 
approximate  proportionality  between  the  solubility  of  silver  chloride 
and  the  concentration  of  the  amine.  This  was  also  found  to  be  the 
case  for  solutions  of  silver  oxide  in  methylamine  and  ethylamine. 

The  author's  experiments  on  concentration  cells  (this  vol.,  ii,  544) 
have  been  extended  to  a  greater  range  of  concentrations  (1  to  0*02 
normal),  and  have  confirmed  the  previous  results.  The  silver  ethyl- 
amine complex  corresponds  closely  with  the  ammonia  complex  in  its 
dissociation,  and  not,  as  might  be  expected,  with  methylamine. 
Further  measurements  with  the  base,  Ag(Nll3).,'01I,  give  the  value 
41  X  10-«  for  K. 

The  solubility  of  silver  oxide  and  silver  chloride  in  amine  bases 
varies  very  little  with  the  temperature.  The  value  of  X  for  the  silver- 
methylamine  complex  is  doubled  by  arise  of  temperature  of  about  10^, 
that  for  silver  etiiylamine  by  a  I'ise  of  8*^. 

Experiments  with  silver-hydrocyanic  acid  indicate  a  value  of  about 
1-5  X  10-21  for /r.  0.  11.  D. 

Tension  of  Bi'omine  Vapour  in  Solutions  of  Hydrobromic 
Acid.  N.  P.  llicnTJiu-llJKWSKAJA  {J.  Jiutiii.  rhys.  Chem.  Sue,  19U3, 
36j  441 — 449). — The  author  has  measured,  by  Doyer's  method  (Abatr., 
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1891,  387),  the  partial  pressure  of  bromine  in  various  concentrations 
in  hydrobromic  acid  solution  at  30° ;  the  acid  solutions  employed  con- 
tained from  32  to  10  mols.  of  water  per  1  mol.  of  hydrogen  bromide, 
and  the  percentage  of  bromine  in  the  solutions  varied  from  9  "85  to 
96'7.  The  numbers  obtained  lead  to  the  following  results.  Solutions 
containing  more  than  a  certain  proportion  of  bromine  are  not  homo- 
geneous, but  only  emulsions,  as  is  shown  by  the  constancy  of  the 
pressure;  by  centrifugal  action,  two  distinct  liquid  phases  can  be  separ- 
ated. The  more  dilute  the  hydrobromic  acid,  the  greater  becomes  the 
portion  of  the  partial  pressure  curve  in  which  no  change  of  pressure 
occurs,  owing  to  the  diminished  solubility  of  the  bromine.  After  the 
bromine  becomes  completely  dissolved,  the  cui^ve  indicates  that  chemical 
action  takes  place  between  the  bromine  and  the  hydrobromic  acid. 

T.  H.  P. 

Butectic  and  Transition  Points  in  Binary  Mixtures  which 
yield  Mixed  Crystals.  Pierre  Duhem  (J.  Chim.  pht/s.,  1903,  1, 
34 — 56,  97 — 120). — The  system  considered  is  one  of  two  components 
capable  of  forming  two  solid  mixtures,  //  and  11^,  in  which  the  ratios 
of  the  two  components  are  aS'  and  /S'p  and  a  liquid  fphase  in  which  the 
ratio  is  s.  The  first  case  considered  is  that  in  which  the  three  phases 
coexist  and  the  necessary  conditions  are  obtained  thermodynamically. 
The  univariant  system  necessitates  a  fixed  temperature,  0.  The 
conditions  for  the  existence  of  the  bivariant  systems  containing  liquid 
and  //  or  liquid  and  7/^,  both  necessitate  T>6,  whilst  those  for  equi- 
librium of  the  two  solid  phases  necessitate  T<6,  the  concentrations 
in  each  case  being  a  function  of  the  temperature.  Three  cases  exist  in 
which  (1)  S<s<S-^,  (2)  s<aS<.Sp  (3)  aS'<^S'^<s.  The  first  case  is  that  in 
which  eutectic  mixtures  occur,  and  the  form  of  diagrams  representing 
the  equilibrium  is  deduced  and  given.  In  cases  2  and  3,  transition 
points  are  obtained  and  the  diagrams  are  given  in  the  paper.  In  the 
second  paper,  the  work  is  extended  to  the  case  where  a  definite  com- 
pound of  the  two  components  may  also  exist.  The  conditions  for  the 
various  univariant  and  bivariant  systems  are  similarly  discussed  and 
the  diagrams  given.  L.  M.  J. 

Dissolution  of  Metals.  II.  Tycho  Ericson-Auren  and  Wilhelm 
Palmaer  {Zeit.  yhysikal.  Chem.,  1903,  45,  182 — 198.  Compare  Abstr., 
1902,  ii,  64). — The  rate  of  solution  of  zinc  in  sulphuric  acid  can  be 
represented  by  a  formula  similar  to  that  previously  applied  {loc.  cil.) 
in  the  case  of  hydrochloric  acid.  The  necessary  data  for  sulphuric  acid 
have  been  obtained  from  the  work  of  one  of  the  authors  (Ericson- 
Aur^n,  Abstr.,  1901,  ii,  451),  and  the  same  value  has  been  assigned 
to  the  resistance  capacity  as  in  the  case  of  hydrochloric  acid. 

Earlier  papers  dealing  with  the  rate  of  dissolution  of  zinc  are  dis- 
cussed at  some  length,  and,  in  particular,  it  is  shown  that  Spring 
and  Aubel's  formula  (Abstr.,  1887,  1074),  according  to  which  the 
rate  of  dissolution  is,  ceteris  paribus,  proportional  to  the  total  acid 
concentratior,  is  in  general  incorrect.  De  la  Rive's  experiments  on 
the  infiuence  of  foreign  metals  on  the  rate  of  dissolution  of  zinc  are 
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shown  to  be  in  harmony  with  the  author's  local  current  theory.  This 
theory  is  tested  also  in  its  relation  (1)  to  the  solubility  of  copper, 
mercury,  and  silver  in  nitric  acid,  (2)  to  tlie  phenomenon  of  the  iudur- 
tion  period,  and  in  both  cases  it  is  found  to  give  an  adequate 
interpretation.  J.  C.  P. 


Influence  of  the  Medium  on  the  Speed  of  Reaction  of 
Certain  Ketones  with  Phenylhydrazine.  Pavel  Iw.  Pktkkn'ko- 
Kritschenko  and  A.  Konschin  (J.  R^iss.  PJi.ys.  Chem.  Soc,  1903, 
35,  404  —  406).  —  Petrenko-Kritschenko's  previous  measurements 
(this  vol.,  i,  440)  of  the  velocities  of  reaction  between  ketones  and 
phenylhydrazine  were  made  with  aqueous  alcohol  as  medium,  and  as  a 
result  of  the  present  work  the  authors  find  that  the  regularities  there 
ob.-jerved  do  not  hold  with  otlier  solvents,  those  used  being  benzene, 
nitrobenzene,  light  petroleum  (boiling  at  50 — 77°),  and  glacial  acetic 
acid.  Working  under  the  former  conditions,  the  velocities  of  reaction 
after  half  an  hour  are  given  in  the  following  table  : 


Benzene. 

Nitiobenzene.    p.tSm. 

Acetic  acid. 

Acetone  

Dietliylketoue    

cvc'/"Pfntaiione  

28-9 
2-2 
10  8 
67-2 
17  4 

34-9                   55-3 
8-2                     9-3 
10-6                   31-3 
44              1         64-5 
22-8          1         31-5 
1 

%h-2 

48-7 
83-8 

Hexainelhyleneketoiie 

Suberoue      

64 
76 -8 

T.  H.  P. 


Reaction  of  Ketones  with  Potassium  Hydrogen  Sulphite. 
Pavel  Iw.  Petkenku-Kritschenko  and  E.  Kestneh  (/.  Russ.  I'hys. 
Cftem.  Soc,  1903,  35,  406 — 408). — The  velocities  of  combination  of  a 
number  of  open-  and  closed-chain  ketones  with  potassiiim  hydrogen 
sulphite  have  been  determined  by  means  of  titration  with  iodine.  The 
values  obtained  show  that,  in  general,  the  velocity  of  reaction  is  greater 
for  cyclic  than  for  alipliatic  ketones.  The  order  of  the  ketones,  with 
regard  to  their  rates  of  reaction  with  phenylhydrazine  (see  preceding 
abstract),  is  not  maintained  in  this  case,  possibly  owing  to  the  reversi- 
bility of  the  reaction  with  potassium  hydrogen  sulpliite.       T.  H.  P. 


Characteristic  of  Reactions  of  Ketones.  A.  IvLDiAscnwiLi 
(/.  I{u88.  Phys.  Chem.  Soc,  1903,  35,  515 — 518). — The  author  coniiims 
the  results  obtained  by  Petrenko-Kiitschenko  and  Eltschaninoff 
(Abstr.,  1901,  i,  506).  Measurements  of  the  reaction  velocities  of 
phenylhydrazine  with  .salts  of  acetonediacetic  aciil  and  of  hcvulic  acid, 
the  results  of  which  are  given  later,  indicate  that,  in  general,  the 
closing  of  the  ring  by  a  bivalent  metal  conditions  an  increase  in  the 
velocity  of  reaction,  but  in  this  the  specific  nature  of  the  metal  intro- 
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duced  seems  also  to  play  a  part.    The  percentages  of  change  in  an  hour 
in  the  various  cases  were  as  follows  : 


Manganese 

acetonediacetate. . . 

18-50 

Calcium  Itevulate...     25'00 

Magnesium 

>> 

18-75 

Strontium     „       ...     21-00 

Barium 

5>                             •  •• 

14-50 

Potassium     „       ...      21*5 

Potassium 

>>                             •  •  • 

10-00 

Sodium          „       ...     20-25 

Sodium 

,, 

13-75 

T.  H.  P. 

Velocity  of  Polyphase  Reactions.  Antonio  Quartaroli  {Gazzetta, 
1903,  33,  i,  497 — 507). — The  author  calls  attention  to  the  complexity 
of  uni-  and  bi-molecular  reactions,  which  take  place  in  two  phases,  and 
shows,  in  the  case  of  such  a  unimolecular  reaction,  how  to  calculate  the 
amounts  of  change  occurring  in  each  of  the  two  phases, 

As  an  example  of  a  two-phase  bimolecular  reaction,  the  hydrolysis  of 
methyl  oxalate  by  ammonia  is  taken.  Since  the  first  part  of  the 
reaction,  the  formation  of  NH^O'CO'CO'OMe  takes  place  very  rapidly, 
and  the  values  of  K  are  hence  practically  those  corresponding  with 
the  second  phase,  yet  there  is  a  sensible  decrease  in  the  values  of  the 
constant,  especially  during  the  first  hour,  owing  to  the  fact  that  part 
of  the  alkali  is  still  being  used  up  in  bringing  about  the  first  part  of 
the  hydrolysis.  If,  however,  the  time  is  calculated  not  from  the 
beginning,  but  from  a  later  point  in  the  reaction,  practically  constant 
values  of  K  are  obtained. 

The  fact  that  in  any  unimolecular  or  bimolecular  reaction  the  laws 
of  ordinary  monophase  reactions  are  not  obeyed  indicates  that  inter- 
mediate compounds  are  formed,  and  from  the  persistence  of  such 
divergence  (if  not  from  the  importance  of  the  divergence),  even  when 
the  time  is  calculated  from  an  advanced  stage  of  the  reaction,  an 
approximate  idea  may  be  obtained  of  the  velocities  of  the  first  and 
second  phases.  T.  H.  P. 

Kinetics  of  Oxidation  -w^ith  Permanganate.  Nikolai  Schilofp 
{Ber,,  1903,  36,  2735— 2751).— The  experiments  of  Harcourt  and 
Esson  on  the  action  of  potassium  permanganate  on  oxalic  acid  {Phil. 
Trans.,  1866,  201)  have  been  extended  by  the  author.  The  rate  of 
the  reaction  between  permanganate  and  oxalic  acid,  when  the  latter  is 
in  excess,  at  first  gradually  increases  to  a  maximum  and  then 
regularly  falls.  The  reaction  proceeds  according  to  the  equation 
dxjdt  =  kx{A  ~  x),  where  A  is  the  initial  concentration  of  the  per- 
manganate, X  the  amount  of  permanganate  converted,  t  the  time,  and 
k  a  constant.  The  reaction  was  also  investigated  in  the  presence  of 
manganous  salt,  when  it  pi'oceeded  according  to  dxldt  =  k{B  +  x)[A  —x), 
where  B  represents  the  concentration  of  the  manganese  sulphate 
added.  The  reaction  between  manganese  dioxide  and  oxalic  acid 
proceeds  much  more  quickly  than  that  between  permanganate  and 
oxalic  acid  ;  part  of  the  manganese  dioxide  is  at  first  very  quickly 
reduced,  after  which  the  reaction  proceeds  much  more  slowly.  When 
the   proportion  of    oxalic     acid  to  permanganate  is    less   than    two 
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mols.  of  the  former  to  one  mol.  of  the  latter,  the  rate  of  reaction  is 
quite  regular  and  gradual,  until  a  point  is  reached  when  the  rate 
suddenly  greatly  increases  and  when  a  strong  change  of  colour  and  a 
separation  of  manganese  dioxide  occurs.  The  theoretical  bearing  of 
this  action  is  fully  discussed  in  the  paper. 

The  action  of  permanganate  on  formic  acid  has  also  been  studied. 
At  the  start  of  the  action,  the  permanganate  is  quickly  reduced,  after 
which  the  action  practically  ceases  and  the  solution  becomes  brown 
with  the  separation  of  manganese  dioxide.  Formic  acid  reacts  much 
more  quickly  with  permanganate  itself  than  with  manganese  dioxide. 
The  reaction  between  permanganate  and  formic  acid  is  accelerated 
when  fluoride  is  present.  A.  McK. 

Hydrolysis  of  Trisaccharides  by  Dilute  Acids.  Alfred 
WoGKixNz  {Zeit.  phjsikal.  Chem.,  1903,  44,  571— 574).— In  this  paper, 
the  above  type  of  reaction  is  dealt  witii  entirely  from  the  theoretical 
Standpoint,  The  corresponding  experimental  work  is  not  yet  complete. 

J.  C.  P. 

Phenomena  of  the  Setting  and  Swelling  of  Gelatin.  Paul  von 
ScHROEDER  {Zeit.  pht/sikal.  Chem.,  1903,  45,  75 — 117). — In  order  to 
study  the  changes  taking  place  in  gelatin  solutions,  the  author  adopts 
the  method  of  tracing  the  change  of  viscosity.  When  a  gelatin 
solution  is  heated  at  100°,  and  samples  are  taken  out  at  intervals  nnd 
placed  in  a  thermostat  at  25°,  their  viscosity  being  determined  five 
minutes  later,  it  is  found  that  the  values  of  the  viscosity  diminish,  as 
the  duration  of  the  heating  at  100°  increases,  ultimately  becoming 
constant.  This  change  is  attributed  to  a  process  of  hydrolysis,  and 
the  course  of  the  change  is  represented  by  a  lojjarithmic  formula.  If, 
further,  the  viscosity  of  one  of  the  simples  above  referred  to  is 
determined  not  only  five  minutes  after  its  introduction  into  the 
thermostat,  but  at  subsequent  intervals,  it  is  found  that  thf-re  is  a 
gradual  rise  in  the  values  obtained,  and  that  the  rate  of  this  rise  is 
closely  related  to  the  ability  of  the  gelatin  solution  to  set.  Thus,  if 
(IR  is  the  difference  in  the  values  of  the  viscosity  measured  after 
5  and  60  minutes,  and  dt  is  the  corresponding  interval  of  time,  it  is 
found  that  when  dRjdt  for  any  gelatin  solution  is  less  than  00075, 
that  solution  will  not  set  within  24  hours;  when  dR/dt  is 
greater  than  0-0095,  setting  takes  place  within  that  time.  Ex- 
periments have  been  made  in  which  varying  quantities  of  the  sulphates, 
nitrate.-,  and  chloiides  of  sodium,  potassium,  and  ammonium,  the 
chlorides  and  sulphates  of  lithium  and  magnesium,  were  added  to  the 
gelatin  solut  ion  before  treatment.  With  the  exct'ption  of  potassium 
and  ammoijium  nitrates  in  normal  solution,  all  these  salts  increase  the 
viscosity  of  the  gelatin  solutions,  magnesium  salts  exerting  the 
greatest  influence.  The  order  of  the  ions  arranged  acconiing  to  the 
magnitude  of  their  influence  is  the  same  as  that  given  by  Wagner 
{Zeit.  phi/sikal.  Chem.,  1890,  5,  31)  in  his  study  of  the  inlluence  of 
salts  on  the  viscosity  of  water.  Salts  are  found  to  have  but  little 
effect  on  the  process  of  hydrolysis  referred  to  above,  but  they  have  a 
marked  effect  on  the  values  of  dRjdt.  The  nature  of  this  effect  is 
determined    chiefly    by    the    anion  of  the  salt  used.     Thus  dRjdt  is 

VOL.  LXXXIV.  ii.  50 


722  ABSTRACTS  OF   CHEMICAL  PAPERS. 

increased  by  the  presence  of  svilphates,  and  the  extent  of  the 
increase  grows  with  the  couceuti-ation  of  the  salt.  Chlorides  and 
niti-ates  diminish  dRjdt,  and  when  the  values  of  dRjdt  are  plotted 
against  the  concentration  of  the  salt,  the  curves  for  the  chlorides 
all  show  a  minimum  about  Njd)  concentration,  followed  by  a 
maximum  about  Nj^  concentration  ;  the  curves  for  the  nitrates 
exhibit  a  minimum  about  Nl'2  concentration.  These  results  are  in 
agreement  with  those  of  other  workei's  (Paul),  Abstr.,  1900,  i, 
^65  ;  Levites,  Abstr.,   1902,  ii,   312.     Compare    also    Steele,    Abstr., 

1902,  ii,  241). 

The  effect  of  hydrochloric  acid  and  sodium  hydroxide  on  the 
behaviour  of  gelatin  solutions  was  similarly  studied.  The  process 
of  hydrolysis  is  accelerated  by  both  hydrogen  and  hydroxyl  ions, 
and  the  final  value  of  the  viscosity  thus  attained  after  hydrolysis 
is  lower  than  that  reached  in  pure  or  salt-containing  gelatin 
solutions.  Further,  the  final  value  of  the  viscosity  after  hydrolysis 
in  presence  of  the  hydrogen  ion  is  not  the  same  as  that  reached 
after  hydrolysis  in  presence  of  the  hydroxyl  ion.  Gelatin  solutions 
containing  acid  or  base  have  a  lower  value  of  dRjdt  than  the 
corresponding  pure  gelatin  solutions. 

In  the  second  part  of  the  paper,  attention  is  drawn  to  a  phenomenon 
connected  with  the  swelling  of  gelatin  that  seems  inconsistent  with 
the  second  law  of  thermodynamics.  A  gelatin  plate  that  has  taken 
up  its  maximum  quantity  of  water  might  be  expected  to  remain 
unchanged  when  intx'oduced  into  a  space  satux'ated  with  water  vapour. 
This,  however,  is  not  so,  and  the  swelling  of  the  plate  diminishes, 
water  being  given  off.  So  alt^o  when  a  dry  gelatin  plate  is  placed  in 
saturated  water  vapour,  it  swells  up  and  a  point  is  reached  when  its 
weight  no  longer  increases;  if  it  is  then  placed  in  water,  a  very  con- 
siderable increase  of  weight  is  observed.  From  these  observations,  it 
follows  that  the  vapour  pi^essure  of  the  swollen  gelatin  is  greater  than 
the  vapour  pressure  of  water.  If  the  vapour  pressure  of  the  gelatin 
is  artificially  reduced  by  allowing  it  to  swell  in  a  salt  solution  instead 
of  watei',  the  plate  shows  an  increase  in  weight  when  placed  in  water 
vapour,  provided  the  salt  solution  has  been  strong  enough.  A 
O'OOOOliV  sulphate  solution  is  sufficient  to  produce  this  changed 
effect,  and  it  is  suggested  that  these  experiments  point  to  a  very 
sensitive  method  of  measuring  small  differences  of  vapour  pressure. 

J.  C.  P. 

Liquid  Crystals.  Th.  Rotarski  {Ber.,  1903,  36,  3158—3163).— 
See  this  vol.,  i,  869. 

Stirring  and  Cooling  Apparatus.  Giuseppe  Plancher  (Gazzetta, 

1903,  33,  i,  512 — 515). — This  apparatus,  which  is  for  the  purpose  of 
stirring  heated  mixtures  containing  volatile  liquids  and  condensing 
the  vapour  of  the  latter,  consists  of  a  cylindrical  metal  condenser 
dropping  into  the  neck  of  the  flask  in  which  the  reaction  is  carried  on 
and  provided  with  a  flange  to  rest  on  the  top  of  the  neck.  Passing 
down   the   axis   of   the  condenser   is   a  narrow   aperture   just   wide 
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enough  to  allow  of  the  introduction  of  a  perfectly  cylindrical 
glass  tube  ;  the  upper  end  of  the  latter,  above  the  top  of  the  con- 
denser, is  fitted  with  a  pulley  so  that  it  can  be  rotated,  and  to 
the  lower  end  can  be  fitted  any  form  of  stirrer,  that  devised  by  Witt 
and  having  a  spherical  shape  being  especially  suitable.         T.  H.  P. 


Inorganic    Chemistry. 


Formation  of  Ozone.  Eugex  Goldstein  {Ber.,  1903,  36, 
3042 — 3046). — When  a  tube  of  fused  quartz  was  exhausted  until  the 
pressure  registered  only  a  few  ram.  and  then  charged  from  an  induc- 
tion coil,  an  intense  odour  of  ozone  was  observed  in  the  surrounding 
atmosphere,  and  iodised  starch  paper  was  turned  blue  quickly.  The 
odour  of  ozone  was  not  perceptible  when  the  pressure  inside  the  tube 
exceeded  a  certain  value ;  it  was  perceptible  at  very  small  pressure?, 
and  was  most  intense  when  the  light  from  the  discharge  was  at  its 
brightest.  The  phenomenon  is  ascribed  to  the  ultra-violet  light  rays 
of  small  wave-length  penetrating  the  quartz  and  then  converting  the 
atmospheric  oxygen  into  ozone. 

A  Geissler  tube  was  exhausted,  and  oxygen  was  passed  into  it  until 
the  pressure  registered  several  cm.  The  tube  was  then  partially  im- 
mersed in  liquid  air  and  charged  from  an  induction  coil.  After  |  min., 
the  tube  became  luminous,  and  the  pressure  sank  to  about  0"1  mm. 
Oxygen  was  again  introduced  until  the  pressure  was  several  cm,  and 
the  sparking  continued.  By  repeated  treatment  in  this  mannei', 
oxygen  can  be  entirely  converted  into  ozone,  which  was  obtained  as  a 
dark  blue  liquid. 

The  spectrum  of  pure  oxygen  may  readily  be  investigated  by  the  aid 
of  this  method,  since  organic  substances  present  are  attacked  by  the 
ozone,  even  at  the  temperature  of   liijuid  air. 

The  liquid  ozone  obtained  was  not  found  to  be  spontaneously  explos- 
ive. A.  McK. 

Formation  of  Dithionic  Acid,  Ubaldo  Anthony  {Gazzetta, 
1903,  33,  i,  450 — 454). — The  author  criticises  Meyer's  work  (this  vol., 
ii,  18).  T.  H.  P. 

Preparation  of  Sulphamide.  Otto  Ruff  {Ber.,  1903,  36, 
2900—2901.  Compare  Traube,  Abstr.,  1893,  ii,  2G8  j  llantzsch  and 
Holl,  i6/'i.,1902,ii,  14;  and  Divers  and  Ogawa,  Trans.,  1902,  81,  504). 
— A  solution  of  sulphuryl  chloride  in  its  own  weiglit  of  clilorot'orm  is 
slowly  dropped  into  a  solution  of  ammonia  in  well-cooled  chloroform, 
which  is  kept  agitated.  When  the  reaction  slackens,  tho  solution  is 
again  saturated  with  ammonia  and  tho  addition  of  the  sulphuryl 
chloride  solution  continued.     The  two  operations  are  alternated  until 

50—2 
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100  grams  of  the  chloride  have  been  added  to  each  400  grams  of  the 
original  ammonia  solution.  The  solid  is  removed  and  dried  at  100°, 
thoroughly  mixed  with  dry  sand,  and  then  extracted  in  a  Soxhlet's 
apparatus  for  4 — 6  hours  with  dry  ethyl  acetate.  It  melts  at  93° 
(corr.).  J.  J.  S. 

Attempts  to  prepare  Nitrogen  Fluoride.  Otto  Ruff  and  E. 
Geisel  {Ber.,  1903,  36,  2677— 2681).— When  a  saturated  aqueous 
solution  of  ammonium  fluoride  is  electrolysed  in  a  glass  U-tube 
between  platinum  electrodes,  contrary  to  Warren's  statement  (A.bstr., 
1887,  770),  the  formation  of  nitrogen  fluoride  cannot  be  observed  ; 
the  liquid  round  the  anode  contains  subsequently  considerable  quan- 
tities of  hydi'ofluoric  and  hydrofluosilicic  acids,  and  that  round  the 
cathode  the  ammonium  salts  of  these  acids.  The  nitrogen  evolved 
at  the  anode  does  not  contain  a  trace  of  fluorine.  When  the 
electrolysis  is  carried  out  in  a  leaden  U-tube  between  lead  electrodes, 
pure  hydrogen  is  evolved  at  the  cathode,  and  a  mixture  of  hydrogen 
and  oxygen  containing  no  nitrogen  at  the  anode,  whilst  a  paste  of 
lead  fluoride  is  formed  inside  the  tube  ;  here,  again,  nitrogen  fluoride 
is  not  formed.  Warren's  nitrogen  fluoride  probably  consisted  of 
nitrogen  chloride  produced  from  ammonium  chloride  contained  in  the 
salt  he  electrolysed. 

When  ammonium  hydrogen  fluoride,  dissolved  in  anhydrous  hydro- 
fluoric acid,  is  electrolysed,  pure  fluorine  only  is  formed. 

W.  A.  D. 

Preparation  of  Nitrosyl  Chloride.  Luigi  Francesconi  and 
G.  Bresciani  {Atti  R.  Accad.  Lincei,  1903,  [v],  12,  ii,  75 — 80). — The 
most  suitable  method  of  preparing  pure  nitrosyl  chloride  is  by  the 
action  of  nitric  oxide  on  chlorine  in  presence  of  animal  charcoal,  and 
a  theoretical  yield  may  be  obtained  if  the  following  conditions  are 
fulfilled.  The  charcoal  should  l)e  finely  granular,  and  should  be  dried 
at  150°.  The  gases  and  also  the  interior  of  the  apparatus  used 
should  be  dry,  and  the  gases  should  be  passed  over  the  charcoal  in  a 
regular  stream  containing  two  vols,  of  nitric  oxide  to  one  of  chlorine. 
The  temperature  of  the  charcoal  must  lie  between  35°  and  70°,  and  is 
best  kept  at  40 — 50°.  The  chlorine  is  most  suitably  obtained  by  the 
action  of  fuming  hydrochloric  acid  on  manganese  dioxide.  A  slight 
pressure  favours  the  formation  and  condensation  of  the  nitrosyl 
chloride. 

As  thus  prepared,  nitrosyl  chloride  condenses  on  cooling  to  a  ruby- 
red,  mobile  liquid  boiling  at  -5'6°  under  751  mm.  pressure.  When 
cooled  by  means  of  liquid  air,  it  forms  a  lemon-yellow,  crystalline 
mass  melting  between  —61°  and  -  60°.  Its  critical  temperature  is 
163—164°.  T.  H.  P. 

Preparation  of  Potassium  Oxide.  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  143216). — Potassium  oxide  is  readily  oxidised,  either 
by  air  or  potassium  nitrate,  to  the  peroxide.  However,  potassium 
nitrate  may  be  converted  into  oxide  by  fusion  with  metallic  potassium 
in  the  proportions  required  by  the  equation  KN03  4-5K  =  SKgO  +  N", 
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air  being  excluded  as  completely  as  possible.  The  method  is  similar 
to  that  employed  in  the  preparation  of  sodium  oxide  (this  vol.,  ii, 
646).  Potassium  nitrite  may  be  employed  iu  place  of  the  nitrate. 
Mixtures  of  potassium  and  sodium  oxides  may  be  prepared  in  a 
similar  manner.  C.  H.  D. 

Solubility  Curve  of  Sodium  Tetraborate.  David  \V.  Horn 
and  Elizabeth  M.  Van  Wagener  (Ame^:  Chem.  J.,  1903,  30, 
344 — 350). — From  measurements  of  the  tension  of  aqueous  vapour 
over  borax,  Lescceur  (Abstr.,  1898,  ii,  108)  has  found  that  the 
transition  of  the  decahydrate  into  the  pentahydrate  is  complete  nt 
60^^.  An  irregularity  in  the  solubility  cuive  is,  therefore,  to  be 
expected  at  this  temperature.  When,  however,  the  solubility  of  borax 
as  determined  by  Poggiale  {^Ann.  chim.  ]:>hijs.,  1843,  [iii],  8,  467)  is 
represented  in  graphic  form,  the  resulting  curve  undergoes  no  sudden 
change  in  direction  throughout  its  course.  The  authors  have,  there- 
fore, redetermined  the  solubility  of  borax  at  various  temperatures 
between  0°  and  100°  and  have  plotted  the  results  as  a  curve.  It  is 
found  that  at  about  60 — 62^^  a  definite  change  occurs  in  the  direction 
of  this  curve.  The  existence  of  the  penta-  and  deca-hydrates  is  thus 
confirmed,  but  no  evidence  is  obtained  of  the  existence  of  a  hexa- 
hydrate.  E.  G. 

Determination  of  the  Molecular  Weight  of  Metallic 
Chlorides.  Leopold  Rugheimer  {Ber.,  1903,36,  3030). — Themolecular 
weights  of  metallic  chlorides  can  be  determined  from  the  boiling  point 
of  their  solutions  in  bismuth  chloride,  which  boils  at  447°  and  has  a 
normal  vapour  density  at  490°.  The  method  adopted  was  to  deter- 
mine the  influence  of  pressure  on  the  boiling  point  of  the  solvent  and 
to  calculate  the  vapour  pressure  of  the  solution  from  the  elevation  of 
the  boiling  point ;  the  molecular  weight  was  then  calculated  directly 
from  the  vapour  pressure,  and  the  use  of  a  boiling  point  constant  was 
thus  avoided.     The  results  obtained  were  : 

M.  W.  (found).  M.  W.  (calc). 

NaCl 64-2  58-5 

BaCij 209-4  208  3 

SrCig 163-9  158-5 

MnCl2 129-8  125-9 


CoCU 127-6  129-9 

•5 

T.  M.  L. 


CuCIg 127-2  134-5 


Silver  Hyponitrite.  Edward  Divers  {Ber.,  1903,  36,  2878).— A 
reply  to  Wieland  (this  vol.,  i,  691).  The  author  distinctly  stated  (Proc, 
1898,  14,  224)  that  silver  hyponitrite,  when  heated,  is  decompo.sed 
without  explosion.  T.  M.  L. 

Electrolytic  Production  of  Calcium.  Joseph  H.  Goodwin 
{J.  Amer.  Chem.  >Suc.,  1903,  25,  873—876). — An  electric  furnace  is 
described  for  the  production  of   calcium  from  fused  calcium   chloride. 
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For  details,  the    description    and    diagram    in    the    original  must  be 
consulted.  E.  G. 

Solubility  of  Calcium  Hydroxide  in  Solutions  of  Alkali 
Hydroxides  and  the  Rendering  Caustic  of  Alkali  Carbonates. 
Alexandre  d'Anselme  {Bull.  Soc.  chim.,  11)03,  [iii],  30,  936 — 939). — 
Determinations  of  the  solubility  of  calcium  hydroxide  in  solutions  of 
sodium  hydroxide  of  various  concentrations  at  temperatures  between 
20°  and  100°  show  that  the  solubility  decreases  both  with  rise  of 
temperature  and  with  increase  in  concentration  of  the  alkali  hydroxide. 
The  rendering  caustic  of  alkali  carbonates  by  calcium  hydroxide 
becomes,  therefore,  less  effective  at  higher  temperatures  and  as  the 
concentration  of  the  alkali  hydroxide  increases.  T.  A.  H. 

Action  of  Metallic  Magnesium  on  Aqueous  Solutions. 
Charlotte  F.  Egberts  and  Louise  Brown  [J.  Amer.  Chem.  Soc,  1903, 
25,  801—809.  Compare  Kablenberg,  Abstr.,  this  vol.,  ii,  426).— 
Magnesium  has  no  action  on  distilled  water  which  has  been  freed 
from  gases  by  boiling  and  afterwards  cooled  out  of  contact  with  air. 
It  reacts,  however,  with  undistilled  water,  with  unboiled  distilled 
water,  or  with  water  which  has  been  boiled  and  afterwards  charged 
with  oxygen  or  carbon  dioxide,  varying  amounts  of  hydrogen  being 
liberated. 

Magnesium  reacts  with  aqueous  solutions  of  the  chlorides  of 
sodium,  potassium,  magnesium,  barium,  calcium,  and  strontium,  and 
slowly  with  the  sulphates  of  magnesium,  sodium,  and  potassium  with 
the  evolution  of  an  equivalent  quantity  of  hydrogen.  The  action  of 
the  chlorides  is  much  more  rapid  than  that  of  the  corresponding 
sulphates.  The  rate  of  action  in  the  case  of  a  metallic  chloride  is 
dependent  on  the  concentration.  The  maximum  rate  is  greater  and 
more  quickly  attained  in  a  strong  solution  than  in  a  weaker  one,  but 
the  length  of  time  required  for  the  completion  of  the  reaction  does  not 
differ  much  in  the  two  cases.  With  solutions  of  metallic  chlorides  of 
equivalent  strength,  the  rapidity  of  action  is  in  the  following  order  : 
magnesium,  barium,  strontium,  calcium,  sodium,  potassium. 

The  relation  between  the  time  and  the  amount  of  gas  collected  in 
these  experiments  is  represented  by  a  series  of  curves  which  show  that 
the  chlorides  of  sodium  and  potassium  are  similar  in  their  action,  as 
also  are  the  chlorides  of  calcium  and  strontium,  whilst  the  action  of 
the  barium  salt  is  more  like  that  of  magnesium  chloride  than  that  of 
the  other  alkaline  earth  chlorides.  E.  G. 

Magnesium  Suboxide.  G.BABOROVSKY(.Ser.,1903, 36, 2719—2720). 
— From  electrolytic  experiments,  the  author  deduces  a  small  value  for 
the  valency  of  magnesium  ;  he  obtained  a  deposit  which  is  easily 
oxidised  in  moist  air,  yields  pure  hydrogen  with  water  and  with  acids, 
contains  no  silicon,  and  can  only  be  either  a  mixture  of  magnesium 
oxide  and  magnesium  or  a  magnesium  suboxide.  The  latter  possibility 
is  considered  the  more  likely  ;  the  suboxide  probably  has  the  composi- 
tion MggOg  (or,  possibly,  MggO.^).  The  substance  obtained  by 
Christomanos  (this  vol.,  ii,  546)  has  the  same  composition.     A.  McK. 
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Action  of  Tartaric  Acid  and  its  Salts  on  Lead  Sulphate. 
C.  Keichak])  {C/tem.  Zeit.,  1903,  27,  924—925,  943— 944).— Lead 
sulphate  is  insoluble  in  potassium  and  sodium  tartrates,  but  is  soluble 
in  their  double  tartrates  with  ammonium.  Ammonia  itself  does  not 
dissolve  the  compound,  but  if  added  to  a  solution  of  sodium  tartrate 
containing  lead  sulphate  in  suspension  solution  takes  place.  The 
solution  of  lead  sulphate  in  neutral  ammonium  tartrate  seems  to 
contain  part  of  the  lead  as  a  basic  salt,  for  on  adding  a  small  quantity 
of  potassium  dichromate  the  precipitate  formed  at  first  consists  of  the 
orange-red  basic  lead  chromate.  L.  de  K. 

Plumbic  Salts.  Karl  Elbs  and  R.  Nubling  {Zeit,  Elektrochem., 
1903,  9,  776 — 782.  Compare  Abstr.,  1901,  ii,  99). — Concentrated 
hydrochloric  acid  is  electrolysed  at  10°,  with  an  anode  compounded  of 
two  lead  plates  and  a  carbon  plate,  and  a  lead  cathode  surrounded  by 
a  porous  pot.  Matters  are  arranged  so  that  one-half  of  the  current 
passes  through  the  lead  part  of  the  anode  and  the  other  half  through  the 
carbon  plate,  where  the  current  densities  are  0'007  and  0"04  ampere  per 
sq.  cm.  respectively.  In  tliese  circumstances,  the  lead  chloride  formed 
at  the  lead  anode  is  converted  into  plumbic  chloride  by  the  chlorine 
produced  at  the  carbon  anode.  The  yield  of  the  acid  H2PbCl(5  is  70 — 80 
per  cent,  of  the  theoretical  quantity.  From  the  orange-yellow  solution, 
the  ammonium,  pyridine,  and  quinoline  salts  may  be  precipitated  by 
adding  the  corresponding  chlorides.  These  salts  are  fairly  stable  and 
may  be  heated  for  several  hours  at  115°,  68°,  and  70°  respectively 
without  decomposition.  The  solutions,  in  a  small  quantity  of  water, 
decompose  slowly,  forming  chlorine  and  hypochlorous  acid  and  lead 
chloride,  whilst  a  large  quantity  of  water  or  a  dilute  solution  of  an 
alkali  gives  lead  peroxide.  In  crystalline  form,  the  three  double  salts 
resemble  the  corresponding  platinum  compounds  ;  100  c.c.  of  20  per 
cent,  hydrochloric  acid  dissolve  0"25  gram  of  the  ammonium  salt,  0"2 
gram  of  the  pyridine  salt,  and  O'l  gram  of  the  quinoline  salt.  Potass- 
ium plumbichloride,  KgPbClg,  forms  lemon- yellow  octahedra  which 
can  only  be  preserved  under  concentrated  hydrochloric  acid.  Electro- 
lysis of  hydrobromic  or  hydriodic  acids  under  the  conditions  above 
described  did  not  yield  the  corresponding  bromide  or  iodide.  The 
quinoline  salts  described  by  Classen  and  Zahorski  (Abstr.,  1893,  ii, 
464)  appear  to  be  isomeric  substances,  possibly  of  the  constitutions 
2C9H;N,HBr,PbBr2,Br2  and  2C„H-N,HBr,PbL,L.  With  very  dilute 
solutions  of  chromic  acid  and  lead  electrodes,  lead  chromate  alone  is 
obtained,  with  stronger  solutions  (up  to  40  or  50  per  cent.),  a  mixtui'e 
of  lead  chromate  and  lead  peroxide  is  formed  at  the  anode.  With 
very  concentrated  solutions,  however  (130  grams  of  CrOg  per  100  c.c), 
a  solution  is  obtained  which  evolves  oxygen  when  kept  and  deposits 
lead  pyrochromate,  PbCr.,07.  The  quantity  of  oxygen  evolved  is  in 
agreement  with  the  equation  Pb(Cr.^07)2  =  PbCr^O-  -f  2Cr03  +  O.  When 
ortliophosphoric  acid  of  sp.  gr.  175  is  used  as  the  anode  liquid,  it  be- 
comes dark  brown  and  contains  a  considerable  (piantity  of  lead.  After 
some  (lays,  this  brown  licjuid  deposits  most  of  the  lead  in  the  form  of 
a  mud,  which,  after  draining  on  porous  earthenware,  consists  of  fairly 
pure  plumbic  phcsphate,  Pb(H2P04)j.     This  salt  is  fairly  stable. 
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When  hydrosilicofluoric  acid  is  used  as  the  electi'olyte,  the  lead 
dissolves  readily  at  the  anode,  but  there  is  no  indication  whatever  of 
the  formation  of  a  plumbic  salt.  T.  E. 

Crystallised  Polysulphides  of  the  Heavy  Metals.  Karl 
A.  HoFMANN  and  F.  Hociitlen  {Ber.,  1903,  36,  3090— 3092).— The 
copper  ammonium  polysulphide  described  by  Peltzer  (Annalen,  1863, 
128,  180),  Bloxam  (this  Journal,  1865,  18,  94),  and  Geseher  {Annalen, 
1867,  141,  350),  to  which  the  formula  2CuS3.(NH4)2S  has  been  given, 
is  now  shown  to  have  the  composition  CuS^NH^.  When  decomposed 
by  hydrochloric  acid  in  an  atmosphere  of  carbon  dioxide,  it  gives  a 
green  solution  which  turns  blue  on  exposure  to  the  air  It  is  probably 
the  copper  ammonium  salt  of  Kiister's  hydrogen  tetrasulphide. 

Flatiniammonium  jyolysulphide,  'Ft'^^^{BH^)^,2U^0,  obtained  from 
ammonium  polysulphide  and  chloroplatinic  acid,  forms  large,  red, 
glistening,  rhombic  crjstals,  and  when  dry  is  quite  stable. 

A  gold  compound,  AuS3NH^,  has  also  been  obtained  in  the  form  of 
flat,  yellow,  rhombic  prisms.  All  these  compounds  are  transparent, 
and  not  opaque  like  the  simple  sulphides  of  the  same  metals.  Thallium 
pentasulphide,  TI2S5,  forms  glistening,  black,  opaque  prisms.     J.  J,  S. 

Double  Caesium  and  Mercuric  Chlorides  and  their  Solubility. 
Harry  W.  Foote  {Amer.  Chem.  J.,  1903,  30,  339— 344).— The 
method  already  described  for  investigating  the  double  salts  formed  in 
mixtures  of  two  single  salts  (this  vol.,  i,  797)  has  been  applied  to  the 
double  cfBsium  and  mercuric  chlorides.  The  results  show  that  the 
five  double  salts  described  by  Wells  (Abstr.,  1892,  ii,  68)  and  no  others 
are  formed  at  25°.  It  was  shown  by  Wells  that  the  double  salt, 
CsCl,HgCl2,  occurs  in  two  crystalline  modifications,  one  form  crystal- 
lising in  cubic,  and  the  other  in  rhombic,  crystals.  It  is  found  that 
both  forms  can  exist  in  equilibrium  only  under  one  definite  set  of 
solubility  conditions ;  the  relative  proportion  of  the  two  salts  in 
solution  determines  which  form  is  stable.  E.  G. 

Formation  of  Mixed  Crystals  of  Mercuric  Chloride  and 
Iodide.  Maurice  Padoa  and  C.  Tibaldi  (Atti  B.  Accad.  Lincei,  1903, 
[v],  12,  ii,  168 — 166). — The  melting  point  curve  of  mixtures  of  mercuric 
chloride  and  iodide  consists  of  two  branches  meeting  in  a  eutectic 
point  at  about  145°,  which  is  109°  below  the  melting  point  of  the 
iodide  and  132°  below  that  of  the  chloride.  The  nature  of  the  curve 
indicates  that  a  discontinuous  series  of  mixed  crystals  is  formed  but 
no  chloro-iodide.  From  a  liquid  mixture  of  the  iodide  and  chloride 
having  the  composition  represented  by  the  eutectic  point,  two  kinds 
of  mixed  crystals  separate,  one  containing  about  50  per  cent,  (in  mols.) 
and  the  other  about  70  per  cent,  of  the  cliloride. 

The  change  in  colour  from  yellow  to  red  of  the  crystalline  mass  ob- 
tained by  solidifying  liquid  mixtures  of  the  two  salts,  which  takes  place 
very  quickly  at  the  ordiuary  temperature,  even  when  only  1'8  mols. 
per  cent,  of  the  iodide  are  present,  indicates  that  some  transformation 
goes  on  in  the  solid  state.     This  is  found  to  be  due  to  the  conversion  of 
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the  mixed   crystals,  which  are  stable  at  a  liigli  temperature,  iuto  red 
crystals  rich  in  iodide  and  pure  crystals  of  the  chloiide. 

On  subliming  mixtui'es  containing,  in  one  case,  66"36,  and,  in  another, 
32-87  and  41 -61  per  cent.of  theiodide,it  is  found  that  thesublimed  crystals 
contain  45 "61,  respectively  of  iodide,  the  coefficient  of  distribution,  a, 
having  the  values  0*68  and  1  •21  in  the  separate  cases.  This  is  explained 
by  regarding  mercuric  chloride  and  iodide  as  giving  two  distinct  series 
of  mixed  crystals,  so  that  the  behaviour  on  sublimation  cannot  be  so 
simple  as  when  only  one  such  series  is  formed.  T.  H.  P. 

Mercurous  Sulphide.  Charles  Baskerville  (/.  Ainer. 
Chem.  Soc,  1903,  25,  799  —  800.  Compare  Baskerville  and  Miller, 
Abstr.,  1898,  ii,  586). — Metallic  mercury  was  left  in  contact  with  pure 
sulphuric  acid  (99*65  per  cent.)  in  a  glass-stoppered  bottle  for  five 
years.  On  opening  the  bottle,  sulphur  dioxide  escaped,  and  the  surface 
of  the  mercury  was  found  to  be  coated  with  brownish-black  flakes  or 
plates  consisting  of  mercurous  sulphide.  When  mercurous  sulphide 
is  heated  in  a  closed  tube,  it  iirst  becomes  white  owing  to  oxidation, 
then  slightly  yellow,  and  afterwards  melts  to  a  dark  orange-brown 
liquid  which,  on  cooling,  changes  to  a  white  solid.  E.  G. 

Autoxidation  of  Cerous  Salts.  Emil  Baur  {Ber.,  1903,  36, 
3038 — 3041). — From  experiments  on  the  amount  of  oxygen  absorbed 
by  alkaline  cerous  solutions,  Engler  (this  vol.,  ii,  599)  concludes  that 
the  oxidation  takes  place  in  the  proportion  ICe  :  10.  This  is  not  in 
agreement  with  the  author's  conclusion  (Abstr.,  1902,  ii,  398)  that 
the  proportion  is  ICe  :  20.  The  latter  view  is  confirmed  by  experiments 
on  the  oxidation  of  cerous  chloride  in  potassium  carbonate  solution. 

A.  McK. 

Absorption  Spectra  of  Didymium  Salt  Solutions  containing 
Phosphoric  Acid.  Didymium  Orthophosphate.  Anton 
Waegner  {Ber.,  1903,  36,  3055— 3058).— When  an  excess  of  phos- 
phoric acid  is  added  to  a  solution  of  didymium  chloride,  the  absorption 
spectrum  of  the  resulting  clear  solution  is  very  different  from  that  of 
a  neutral  solution  of  didymium  chloride. 

Didymium  orthophosphate,  DiPO^jHgO,  prepared  by  adding  water 
to  a  solution  of  a  didymium  salt  containing  phosphoric  acid,  or  by 
warming  such  a  solution,  is  a  white  powder,  insoluble  in  water  and  in 
dilute  acids.  Its  characteristic  absorption  spectrum  is  described. 
Strong  sulphuric  acid  converts  didymium  orthophosphate  iuto  a 
mixture  of  didymium  sulphate  and  metaphosphate.  A.  McK. 

Solubility  of  the  Hydroxides  of  Aluminium,  Beryllium,  and 
Indium  in  Ammonia  and  Amines.  Caul  Kilnz  {/Jer.,  1903,  36, 
2751 — 2755). — When  a  solution  of  aluminium  nitrate  is  precipitated 
by  an  excess  of  ammonia,  a  small  quantity  of  aluminium  hydroxide 
remains  dissolved,  but  freslily  precipitated  and  washed  alumina  is  (juite 
insoluble  in  nmmonia.  When  a  solution  of  potassium  aluminate  is 
precipitated  by  the  calculated  quantity  of  aminoniuin  chloiide  and  a 
large  excess  of  ammonium  hydroxide  is  rapidly  added,  the  precipitate 
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completely  redissolves.  The  modification  of  aluminium  hydroxide 
soluble  in  ammonia  is  best  prepared  by  addition  of  the  calculated 
quantity  of  ammonium  sulphate  to  a  solution  of  barium  aluminate  to 
which  an  excess  of  ammonia  has  been  added.  On  filtering  off  the 
barium  sulphate,  a  clear  solution  is  obtained,  containing  0"1  gram  of 
alumina  in  50  c.c,  and  on  evaporation  leaving  the  hydroxide  as  a 
white,  not  horny  mass,  dissolving  less  readily  in  acids  than  the  ordinary 
modification.  Aluminium  hydroxide  dissolves  readily  in  ethylamine, 
methylamine,  diethylamine,  and  dimethylamine  solutions,  even  in 
presence  of  some  hydrochloride  of  the  base. 

Beryllium  hydroxide  is  insoluble  in  ammonia  and  in  solutions  of  the 
bases  named.  Ethylamine  may  be  employed  to  effect  a  very  rapid  and 
exact  quantitative  separation  of  aluminium  from  beryllium,  a  con- 
centrated solution  of  the  salts  being  shaken  with  an  excess  of  ethyl- 
amine and  filtered.  The  whole  of  the  aluminium  is  present  in  the 
filtrate. 

The  behavour  of  indium  hydroxide  towards  amines  approaches  that 
of  iron  rather  than  that  of  aluminium ;  ethylamine  or  methylamine 
dissolves  a  small  quantity,  but  this  is  completely  precipitated  by  the 
hydrochloride  of  the  base  (compare  also  this  vol.,  ii,  548). 

C.  H.  D. 

Properties  and  Constitution  of  Manganese  Steels.  L^on 
GuiLLET  (Gompt.  rend.,  1903,  136,  480 — 482.  Compare  Osmond, 
Abstr.,  1894,  ii,  283;  1899,  ii,  351;  1901,  ii,  400).— The 
structure  of  manganese  steels  is  very  similar  to  that  of  nickel 
steels  (this  vol.,  ii,  297),  but  the  effect  produced  by  the  addition  of 
manganese  is  relatively  greater  than  that  produced  by  the  addition 
of  nickel.  "Low  carbon  "  steels,  containing  from  0  to  5  per  cent,  of 
manganese,  and  "  high  carbon  "  steels,  containing  0  to  3  per  cent,  of 
manganese,  have  a  perlitic  structure  (Group  I).  The  same  two  classes 
containing  respectively  5  to  12  per  cent,  and  3  to  7  per  cent,  of 
manganese  consist  of  martensite  or  troostite  (Group  II),  whilst  with 
higher  proportions  of  manganese  than  these  y-iron  is  produced  (Group 
III).  As  in  the  case  of  nickel  steels.  Group  II  may  be  further  sub-divided 
according  as  the  structure  is  '^  iron  and  martensite,"  "martensite,"  or 
•'  martensite  and  y-iron." 

The  changes  produced  in  manganese  steels  by  tempering,  annealing, 
&c.,  are  identical  with  those  observed  in  the  case  of  nickel  steels  (this 
vol.,  ii,  297). 

The  breaking  stress  of  perlitic  steels  is  higher  than  that  of  ordinary 
carbon  steels  and  increases  with  the  percentage  of  manganese  present. 
They  also  offer  a  high  resistance  to  shock,  indicating,  as  has  already 
been  established  by  Hadfield,  that  the  addition  of  manganese  does  not 
weaken  steel  so  long  as  a  martensite  structui-e  is  not  produced.  The 
principal  mechanical  properties  of  manganese  steels  are  tabulated  in 
the  original.  T.  A.  H. 

Electrolytic  Reduction  of  Acid  Solutions  of  Molybdic 
Anhydride.  Compounds  cf  Molybdenum  Trichloride.  I  and 
II.  Alberto  Cuilesotti  {Atti  K.  Accad.  Lincei,  1903,  [v],  12,  ii, 
22 — 26  and  67 — 73). — Tho  electrolysis  of  either  a  hydrochloric  acid 
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solution  of  molybdic  anhydride  or  a  solution  of  ammonium  molybdate 
in  dilute  sulphuric  acid,  using  a  mercury  cathode,  gives  rise  to  a 
solution  of  molybdenum  trichloride,  which,  when  prepared  in  the  dry 
way,  cannot  be  dissolved  unchanged.  The  close  analogy  existing 
between  chromium  and  molybdenum  is  coutirmed  by  the  properties  of 
this  trichloride  and  by  the  composition  of  the  double  chlorides. 

The  potassium  and  ammonium  double  salts  are.  extremely  soluble  in 
water,  giving  intensely  red  solutions,  whilst  those  of  rubidium  and 
csesium  are  less  soluble  ;  these  compounds  are  practically  insoluble  in 
alcohol.  The  aqueous  solutioos  rapidly  decompose,  but  solutions  in 
dilute  hydrochloric,  sulphuric,  or  acetic  acid  aie  more  stable.  With 
concentrated  sulphuric  acid,  these  salts  give  emerald-green  solutions. 
The  reactions  of  solutions  of  the  double  compounds  with  salts  of  mer- 
cury, lead,  copper,  and  silver  seem  to  indicate  that  all  these  solutions 
contain  a  common  complex  anion.  Oxidising  agents  decolorise  these 
solutions,  but  the  addition  of  quantities  of  nitric  acid  or  hydrogen 
peroxide  insufficient  for  complete  oxidation  gives,  in  the  inverse  order, 
the  same  colorations  as  are  obtained  in  the  reduction  of  solutions  of 
molybdic  anhydride. 

The  double  salts  of  molybdenum  trichloride  with  potassium  chloride, 
KgMoClg,  and  with  rubidium  chloride,  EbgMoClg^oOj  form  red  crys- 
tals ;  with  caesium  chloride,  three  different  crystalline  forms  of  the  com- 
pound, CsoMoClgjHgO,  are  obtained  ;  the  ammonium  chloride  com- 
pound, (NH4)2MoCL,H20,  separates  as  a  brick-red  powder. 

T.  H.  P. 


Phosphomolybdic  Acid.  Mario  G.  Levi  and  E.  Spelta 
{Gazzelta,  1903,  33,  i,  207 — 226). — Analyses  of  several  different  speci- 
mens of  carefully  prepared  and  purified  phosphomolybdic  acid  confirm 
the  formula  given  to  this  acid  by  Finkener  and  by  Gibbs,  namely, 
H3P04,12Mo03,29H,0. 

The  authors  have  also  made  cryoscopic,  ebullioscopie,  and  con- 
ductivity measurements  of  solutions  of  this  acid,  and  have  studied 
its  behaviour  towards  bases  and  indicators,  its  conductivity 
during  neutralisation,  and  its  influence  on  the  catalysis  of  methyl 
acetate.  From  the  results  obtained,  it  is  concluded  that  the  union 
between  the  phosphoi'ic  and  molybdic  acids  is  a  very  unstable  one, 
and  is  destroyed  by  the  action  of  alkalis  and  also  to  some  extent  by 
water  alone.  By  titrating  with  sodium  hydroxide  solution  in  presence 
of  litmus,  phenolphthalein,  or  rosolic  acid,  it  is  found  that  a  molecule 
of  the  acid  contains  27  replaceable  hydrogen  atoms,  which  is  the 
number  required  on  the  supposition  that  the  acid  is  resolved  into 
phosphoric  and  molybdic  acids.  The  occurrence  of  such  resolution  in 
alkaline  solution  is  confirmed  by  the  fact  tliat  phosfjlioric  acid  may 
be  quantitatively  precipitated  in  ammoniacal  solution  even  in  presence 
of  molybdenum  ;  further,  with  ammonia,  solutions  of  [)h()sphomolybdic 
acid  give  first  a  precipitate  of  phosphomoiyljdate  wliicli  dissolves  in 
the  slightest  excess  of  tl)o  anunonia,  whilst  phos{)horic  acid  can  only 
be  precipitated  by  ammonium  molybdate  in  strongly  acid  solutions, 
and  the  precipitate  formed  is  soluble  in  ammonia.     Hence,  ammonia 
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resolves  the  ammonium  phosphomolybdate  into  ammonium  phosphate 
and  molybdate. 

The  authors  have  not  as  yet  explained  the  fact  that  5  of  the  27 
replaceable  hydrogen  atoms  are  different  from  the  remaining  22. 

T.  H.  P. 


Basic  Salts  of  Quadrivalent  Uranium.  N.  A.  Orloff  (/. 
Russ.  Phys.  Chem.  Soc,  1903,  35,  513—515.  Compare  Abstr.,  1902, 
ii,  506). — By  the  action  of  light  on  a  solution  of  uranyl  chloride  in  a 
mixture  cf  alcohol  and  ether,  in  some  cases,  but  not  always,  green 
crystals  of  the  composition  UCl4,2U02,13HoO  are  formed.  When 
dried  over  concentrated  sulphuric  acid,  the  salt  loses  I2H2O,  and  when 
heated  at  100°  it  becomes  brownish-black  and  assumes  the  composition 
UUl4,4U02.  With  ammonium  oxalate,  it  yields  an  oxalate  of  the 
composition  17(0204)2,21102,  soluble  in  excess  of  ammonium  oxalate. 

T.  H.  P. 


Radioactive  Thorium.  Karl  A.  Hofjuann  and  F.  Zerban  {Ber.y 
1903,  36,  3093—3096.  Compare  Abstr.,  1902,  ii,  211).— The 
previous  statement,  that  the  radioactivity  of  freshly-precipitated 
thorium  dioxide  preparations  depends  on  the  percentage  of  uranium 
contained  in  the  mineral  from  which  the  dioxide  is  obtained,  is  con- 
firmed. All  preparations  when  kept  for  1'5  to  2  years  become  less 
active  and  then  exhibit  but  very  feeble  yS-activity,  and  at  the  same 
time  the  a-radiation  is  reduced  to  the  value  of  that  of  uranium  pre- 
parations and  then  remains  practically  constant.  This  residual 
activity  cannot  be  destroyed  by  heating  for  100  hours  in  the  blow- 
pipe or  by  the  high  temperature  produced  by  reduction  with 
magnesium  in  an  atmosphere  of  hydrogen.  When  thorium  chloride 
is  mixed  with  50  times  its  weight  of  barium  chloride  and  then 
precipitated  with  sulphuric  acid,  it  does  not  entirely  lose  its  activity. 
It  is  thought  probable  that  the  initial  high  activity  is  induced  by  the 
uranium  in  the  original  mineral.  Thorium  preparations  obtained  from 
minerals  free  from  uranium  are  inactive. 

A  specimen  of  gadolinite  from  Sotersdale,  when  suddenly  heated, 
glowed  brightly  and  steam  was  evolved.  The  glowing  was  due  to 
some  exothermic  chemical  reaction  and  was  not  accompanied  by  any 
radioactivity.  Specimens  of  actinium  (Debierce,  Abstr.,  1900,  ii, 
20,  350),  which  in  many  respects  resemble  thorium  preparations,  may 
be  kept  for  years  and  still  be  strongly  active. 

The  oxalate  of  actinium  is  soluble  in  warm  ammonium  oxalate 
solution,  but,  unlike  thorium  oxalate,  cannot  be  reprecipitated  by  the 
addition  of  ammonia  or  acids.  The  dried  sulphate  is  only  sparingly 
soluble  in  ice-cold  water,  and  the  ignited  oxide  dissolves  readily  in 
concentrated  sulphuric  acid.  It  differs  from  Giesel's  emanation-sub- 
stance (this  vol.,  ii,  193)  iu  its  solubility  in  ammonium  oxalate  and 
the  fact  that  it  is  precipitated  with  thiosulphate. 

The   equivalent    for   "actinium"    has    been    found    to    be    63*32, 
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whereas  that  for  pure  thorium  is  58'1   (0=16).     The   non-identity  of 
thorium  and  actinium  is  not  regarded  as  being  fully  estiblished. 

J.  J.  S. 

Behaviour  of  the  Vanadates  in  Aqueous  Solution.  P. 
Dlllberg  {Zeit.  physikal.  CJiem.,  1903,  45,  129  — 181).— It  is  well 
known  that  the  process  of  neutralisation  with  acid  or  alkali  can  be 
traced  by  the  change  in  the  conductivity  of  the  solution  under 
investigation  (compare,  for  example,  Miolati  and  Mascetti,  Abstr., 
1901,  ii,  381).  This  method  lias  been  applied  by  the  author  in  order 
to  study  the  conditions  of  formation  and  transition  of  the  various 
forms  of  vanadic  acid.  For  the  sake  of  comparison,  the  neutralisation- 
conductivity  curves  for  chromate  and  phosphate  have  also  been  deter- 
mined, and  the  neutralisation  involved  has  also  been  followed  with  the 
aid  of  ordinary  indicators. 

Sodium  metavanadate,  according  to  the  freezing  point  determinations 
carried  oat  by  the  author,  has  the  formula  NagV^Oy.  Sodium  ortho- 
vanadate  in  solution  is  completely  resolved  into  pyrovanadate  and 
sodium  hydroxide  according  to  the  equation:  2Na3V04  +  H^O  = 
Na^VjO-  +  2NaOH.  The  ions  existing  in  a  pyrovanadate  solution  are 
VgOy"",  and  not  the  acid  ions  HVO/',  as  might  have  been  possible. 

Tlie  salts  of  the  so-called  condensed  vanadic  acids  are  to  be  regarded 
as  the  acid  salts  of  hexavanadic  acid,  HjVgOj,,  which  has  been  prepared 
by  the  action  of  hydrogen  peroxide  on  vanadium  pentoxide.  Roscoe's 
tetravanadate  has  the  formula  Na^HVgOj-,  and  should  therefore  be 
called  tertiary  hexavanadate  ;  similarly,  the  hexa vanadate,  Na.,V,,Ojg,  is 
found  to  be  identical  with  Na^HjVgOjy,  that  is,  secondary  hexa- 
vanadate. The  neutral  hexavanadate,  Na^VgOj-,  is  not  stable  in 
sjlution,  and  breaks  up  into  Na^HV^O^^ +  NaOH.  From  these  hexa- 
vanadates,  free  hexavanadic  acid  is  precipitated  by  the  addition  of 
mineral  acids.  It  decomposes,  especially  if  the  solution  is  heated  or 
excess  of  mineral  acid  added,  yielding  the  pentoxide,  which  separates  as 
a  brown  precipitate.  If  a  very  large  excess  of  acid  has  been  added,  the 
pentoxide  passes  into  solution  again  as  a  cathion. 

The  yellow  hexavanadate  ions,  HVgOj-.'",  are  not  permanent  in  the 
presence  either  of  hydrogen  or  hydroxyl  ions,  and  the  rate  of  their 
disappearance  corresponds  with  the  velocity  of  a  reaction  of  the  first 
order. 

In  contrast  to  the  phosphates,  the  change  of  metavanadate  into 
pyro-  and  ortho- vanadate  takes  place  instantaneously.  J.  C.  P. 

Radioactive  Constituents  of  the  Bismuth  obtained  from 
Pitchblende  from  Joachimsthal.  Wilhelm  iMakckwalb  [Ber., 
1903,  36,  2G62 — 2667). — Tlie  "  radiotellurium  "  obtained  from 
Joachimsthal  pitchblende  (this  vol.,  ii,  81)  loses  its  activity  when 
precipitated  from  a  solution  of  its  chloride  by  hydrazine  hydrocliloride, 
and  is  then  identical  with  oidinary  tellurium;  from  the  liltrate 
obtained,  stannous  chloride  precipitates  a  trace  of  a  dark  coloured, 
strongly  active  substance,  but  the  solution  still  contains  a  small 
quantity  of  active  material  which  is  not  deposited  on  a  strip  of  hi.smuth 
until  a  few  drops  of  bromine  have  been  addnd  to  oxidi&e  tlie  stannous 
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chloride  and  convert  the  active  metal  into  bromide.  The  active  sub- 
stance is  easily  soluble  in  nitric  acid,  and  on  evaporating  with  hydro- 
chloric acid,  a  solution  of  the  chloride  is  obtained,  from  which  the  active 
metal  can  be  precipitated  on  a  sheet  of  copper,  tin,  or  antimony. 

The  I'emainder  of  the  paper  is  a  discussion  of  t!ie  nature  of  polonium. 
When  bismuth  is  dipped  into  a  solution  containing  radium,  as  stated 
by  Giesel  (this  vol.,  ii,  603),  the  metal  becomes  radioactive,  but  the 
activity  is  not  in  the  least  comparable  with  that  of  "  radiotellurium," 
and  the  solution  is  not  at  all  exhausted.  IMoreover,  tellurium 
precipitated  by  stannous  chloride  from  a  solution  of  tellurous  acid 
containing  radium  chloride,  although  somewhat  active,  gives,  when 
converted  into  chloride,  a  liquid  which  fails  to  render  active  a  copper 
strip  immersed  in  it ;  in  this  respect,  the  "  induced  "  activity  is  totally 
different  for  the  activity  of  "  radiotellurium."  W.  A.  D. 

Perniobic  Acid.  Pet  a  G.  Melikoff  and  Paul  Kazanetzky 
{J.  Buss.  Phys.  Chem.  Soc,  1903,  35,  457 — 460,  Compare  Abstr., 
1899,  ii,  491). — Colloidal  perniobic  acid  may  be  prepared  by  acidifying 
a  solution  of  potassium  perniobate,  K^Nb^Oj^  +  SHgO,  with  sulphuric 
acid  or  by  the  action  of  hydrogen  peroxide  on  the  hydrate  of  niobic 
acid,  the  solution  in  either  case  being  dialysed. 

Perniobic  acid  exists  both  as  a  hydrosol  and  as  a  hydrogel,  the  former 
of  which  gradually  decomposes  with  evolution  of  oxygen ;  under  the 
influence  of  contact,  for  example,  of  finely-divided  platinum,  the  de- 
composition proceeds  much  more  energetically. 

By  the  action  of  concentrated  sulphuric  acid  on  the  hydrosol, 
hydrogen  peroxide  is  not  formed,  but  oxygen  is  evolved,  showing  that 
perniobic  acid  cannot  be  represented  as  a  salt  of  hydrogen  peroxide. 

T.  H.  P. 
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Gadolinite  from  West  Australia.  Bernard  F.  Davis  (/.  Roy. 
Soc.  Neio  South  Wales,  1903  (for  1902),  36,  286— 289).— Large,  black 
masses  of  gadolinite  were  found  with  cassiterite,  monazite  and  two 
varieties  of  a  euxenite-like  mineral  in  veins  in  gneiss,  at  Cooglegong 
in  the  Pilbarra  district.  Thin  splinters  of  the  mineral  are  transparent 
and  grass-green,  feebly  bii^efringent  and  with  distinct  pleochroism. 
Sp.  gr.  4 '14.     Analysis  gave  : 

Loss  on 
SiOj.         FeO.        BeO.      CejOj.     (La.DijoOa.        Y2O3.      MgO.  ignition.     Total. 
23-33     10-38     12-28     2-50         18-30         33-40     069     0-32     101-20 

When  heated,  the  mineral  gives  off  carbon  dioxide,  hydrogen,  a 
little  nitrogen,  and  a  trace  of  helium.  L.  J.  S. 
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Chrysocolla  and  Vanadinite  in  the  Copper  Mines  of  Bena 
(de)  Padru,  near  Ozieri  [Sardinia].  Domenico  Lovisato  {Atti  li. 
Accad.  Lincei,  1003,  [v],  12,  ii,  81 — 87). — The  author  de.scribes  a  speci- 
men of  chrysocolla,  which  was  found  mixed  with  chalcocite,  erubescite, 
chalcopyrite,  malaciiite,  and  azurite,  and  which  has  a  hardness  of  about 
So  and  a  sp.  gr.  2-4  at  23'o°.  An  analysis  by  Carlo  Kimatori  gave 
the  following  results : 

SiO.„  36-43;  CuO,  39-65;  Al.^Og,  3-22;  Fe.,0.^  and  PbO,  traces; 
CaO,  1-34;  H.p,  19-50.     Total,  l"00- 14. 

A  sample  of  vanadinite,  previously  unknown  in  Sardinia,  is  also 
described;  it  has  a  hardness  of  about  3  and  a  sp.  gr.  6-78  at  22  2°, 
but  its  composition  was  not  determined.  T,  H.  P. 
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Analyses  of  the  Gases  of  the  Blood  at  Different  Barometric 
Pressures.  Axgelo  Mosso  and  Giacomo  Marro  {Atti  H.  Accad. 
Lincei,  1903,  [v],  12,  i,  460— 4G5).— The  analysis  of  the  gases  of  the 
blood  should  be  carried  out  very  quickly  after  the  blood  is  drawn 
owing  to  the  changes  which  the  gases  undergo. 

The  authors  have  modified  the  apparatus  and  method  given  by 
Barcroft  and  Haldane  (Abstr.,  1902,  ii,  424)  in  such  a  way  that  the 
animal  need  not  be  kept  tied  up  longer  than  5  minutes  for  each  ex- 
periment, and  that  several  experiments  can  be  carried  out  on  the  same 
animal  in  the  same  day  without  taking  out  of  action  any  of  the 
arteries,  and  only  requiring  1  c.c.  of  blood  for  each  examination.  Also, 
the  oxygen  is  liberated  from  the  sample  about  15  or  20  minutes  after 
it  is  drawn,  so  that  very  little  change  can  take  place  in  the  composition 
of  the  gases.  T.  H.  P. 

Changes  Occurring  in  the  Gases  of  the  Blood  on  the  Summit 
of  Monte  Rosa.  Angelo  Mosso  and  Giacomo  Marro  {Atti  li.  Accad. 
Lincei,  1903,  [  v],  12,  i,  466 — 477). — By  means  of  the  method  mentioned 
in  the  preceding  abstract,  the  authors  have  made  analyses  of  the 
blood-gases  of  rabbits  and  dogs  at  various  altitudes  up  to  4560  metres,  the 
animals  being  kept  for  a  day  in  each  new  locality  before  being  experi- 
mented on.  In  all  cases,  the  blood  was  drawn  while  the  animal  was 
fasting,  and  the  analysis  was  carried  out  immediately.  Control  expei'i- 
ments  were  also  made  under  diliV-rent  atmospheric  pressures  in  Turin, 
which  has  an  altitude  of  276  metres. 

The  results  show  clearly  that  under  diminished  pressure  a  consider- 
able decrease  takes  place  in  the  amount  of  oxygon  and  carbon  dioxide 
in  the  blood.  The  numtiers  obtained  were  not  constant,  and  were 
found  to  depend  on  the  conditions  of  nutrition,  <kc.,  but  successive 
experiments  on  the  satue  animal  under  constant  conditions  gave  very 
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concordant  results.  On  an  average,  the  amounts  of  oxygen  and  carbon 
dioxide  at  430  mm.  pressure  were  only  81 '21  and  85-4  per  cent, 
respectively  of  the  quantities  at  a  pressure  of  740  mm.         T.  H,  P. 

Formation  of  Sugar  in  the  Blood  as  it  passes  through 
the  Lung.  Raphael  Lepine  and  Boulud  {Compt.  rend.,  1903,  137, 
475 — 478). — The  blood,  in  circulaticg  through  the  lung,  not  only  under- 
goes glycolysis,  but,  in  addition,  sugar  is  formed.  This  glycogenic 
function,  not  hitherto  recognised,  usually  exceeds  the  opposite  change 
under  normal  conditions.  W.  D.  H. 

Action  of  Laked  Blood.  0.  Langendorff  {PJliigers  Archiv, 
1903,  99,  30 — 32). — Laked  blood  perfused  through  a  frog's  heart  will 
not  keep  it  beating.  This  has  been  explained  by  the  poisonous  action 
of  the  potassium  salts  liberated  when  the  red  corpuscles  are  dissolved. 
Whether  any  other  alkaloid-like  poison  is  liberated  is  unknown.  The 
present  paper  is  mainly  polemical  regarding  this  point,  which  has  also 
been  taken  up  by  Kronecker  and  his  pupils.  W.  D.  H. 

The  Laking  of  Red  Corpuscles.  Hans  Koeppe  {PJiiigers 
Archiv,  1903,  99,  33 — 91). — Evidence  is  adduced  that  the  red  discs 
are  covered  with  a  semi-permeable  membrane.  The  laking  of  blood 
is  due  to  the  destruction  of  this  membrane  ;  this  may  be  brought 
about  by  the  differences  of  osmotic  pressure,  as  in  the  action  ot  vvater. 
The  membrane  appears  to  be,  in  part  at  any  i-ate,  composed  of  fatty 
materials ;  the  solution  of  this  by  ether,  alcohol,  chloi'oform,  and 
acetone  explains  the  part  they  play  as  laking  ageuts.  Hydrogen  ions 
produce  laking  because  they  catalyse  esters,  and  hydroxyl  ions  because 
they  produce  saponification  of  esters.  Special  attention  is  directed  to 
the  influence  of  temperature  on  these  phenomena.  W.  D.  H. 

Concentration  of  Hydroxyl  Ions  in  Blood-serum.  G.  Farkas 
{Pfli'igers  Archiv,  \%Qo,  98,551 — 576). — The  hydroxyl  concentration 
of  serum  at  xoom  temperature  is  from  1  x  lO"*"  to  3  x  10"'  normal 
solution.  The  serum  is  therefore  practically  neutral  in  reaction. 
The  concentration  is  increased  by  passing  a  stream  of  oxygen  through 
it.  W.  D.  H. 

Molecular  Concentration  of  Blood-serum  in  Pregnancy, 
and  of  Amniotic  Fluid.  G.  Farkas  and  E.  Scipiades  {I'fliiyer's 
Archiv,  1903,  98,  577 — 587). — During  pregnancy,  the  freezing  point 
of  the  serum  rises,  and  the  molecular  concentration  falls.  These  values 
return  to  the  normal  after  parturition  or  may  slightly  exceed  it  for  a 
time.  The  electrolyte  concentration  does  not  vary,  as  shown  by  the 
conductivity,  but  the  non-electrolytes  (excluding  proteids)  diminish 
during  pregnancy  until  delivery.  Pi-oteids,  chlorine, and  hydx'oxyl  ion 
concentration  do  not  change.  The  results  in  man  are  similar  to  those 
in  other  mammals.  1  he  amniotic  fluid  is  a  hypertimic  solution  con- 
taining traces  of  proteid,  and  is  not  a  simple  transudation  from  the 
blood.  W.  D.  H. 
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Separation  of  the  Constituents  of  Blood  to  which  the 
Decomposition  of  Hydrogen  Peroxide  is  Due.  Jules  Ville  and 
JosEi'ii  MoiTEssiER  {Bull.  jSoc.  chilli.,  11)03,  [iii],  30,  978 — 982. 
Compare  this  vol.,  ii,  120,  aud  Cotton,  Abstr.,  1901,  ii,  295). — 
The  authors  now  show  that  the  decomposition  of  hydrogen  per- 
oxide by  detibrinated  blood  is  due  in  part  to  the  action  of  hemo- 
globin, but  principally  to  an  enzyme  contained  in  the  stromas, 
and  which,  like  haemoglobin,  extravasates  from  the  red  corpuscles 
when  the  blood  is  diluted  with  water.  Preparations  of  the 
enzyme  have  been  obtained  by  precipitating  calcium  phosphate,  in 
presence  of  excess  of  calcium  chloride,  in  defibrinated  blood  previously 
mixed  with  nine  times  its  weight  of  water.  From  such  preparations, 
solutions  of  the  enzyme  can  be  obtained  by  treatment  with  dilute 
aqueous  solutions  of  ammonium  carbonate  or  citrate,  sodium  carbonate, 
disodium  hydrogen  phosphate,  or  acetic  acid  ;  and  from  the  solutions 
in  acetic  acid  or  ammonium  citrate  the  enzyme  itself  can  be  reprecipi- 
tated  by  the  addition  of  alcohol  or  ammonium  sulphate.  The  activity 
of  the  enzyme,  when  adhering  to  calcivim  phosphate,  is  not  destroyed 
by  heating  at  100°,  but  solutions  are  no  longer  active  after  exposure 
to  a  temperature  of  70°  for  1  hour.  Solutions  of  the  enzymes  pass 
through  Chamber  land  filters,  but  the  first  portion  of  the  filtrate  is 
inactive  owing  to  the  adhesion  of  the  enzyme  to  the  walls  of  the 
porous  cylinder.  Preparations  of  the  enzyme  have  been  obtained 
from  the  blood  of  the  horse,  cow,  sheep,  and  dog.  Blood-serum  does 
not  decompose  hydrogen  peroxide,  and  the  liquid  expressed  from 
lymphatic  ganglia  exerts  a  much  less  powerful  action  on  hydrogen 
peroxide  than  does  defibrinated  blood.  T.  A.  H. 

Parthenogenesis  produced  by  Carbon  Dioxide.  Yves  Delage 
{Coiiqyt.  rend.,  1903,  137,  449—451,  473— 475).— By  the  action  of 
carbon  dioxide,  experimental  parthenogenesis  can  be  produced  in  star- 
fish eggs,  and  the  larv^te,  which  are  perfectly  formed,  lived  for  six 
weeks.  It  is  necessary  to  employ^J»iris  reagent  after  the  emission  of 
the  polar  globules.  Similar  results  were  obtained  with  other 
echinoderms.  W.  D.  H. 

Artificial  Parthenogenesis.  Jacques  Loeb  {Univ.  California 
Pull.  I'hijsiol.,  1903,  1,  7 — 9). — A  preliminary  account  of  experiments 
with  the  eggs  of  limpets,  conducted  on  the  lines  of  the  author's 
previous  work,  which  shows  that  these  molluscs  must  be  added  to  the 
list  of  animals  in  which  it  is  po.ssible  by  physico-chemical  means  (t^hort 
immersion  in  a  hypertonic  solution)  to  cause  the  unfertilised  eggs  to 
develop  into  swimming  larvie.     Mechanical  agitation  has  no  elfect. 

w.  D.  ir. 

End  products  of  Auto-digestion  of  the  Pancreas  and 
Yeast.  II.  PuiEDiiicii  Kl;t.sciieu  and  Loiimann  {Zeil.  jihyaiol.  C'/kih., 
1903,  39,  313 — 317.  Compare  this  vol.,  ii,  670). — The  end-products 
obtained  by  the  auto-digestion  of  yeast  are  practically  identical  with 
those  obtained  in  experiments  with  the  pancreas.  Attention  is  again 
drawn    to    the    presence    of    choline.     Auto-digestion    of    the   Itruin, 
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curiously  enough,  yields  no  free  choline  ;  the  brain  tissue  evidently 
contains  no  enzyme  capable  of  decomposing  lecithin ;  the  proteolytic 
action  is  also  small.  W.  D.  H. 

Influence  of  the  Autolytic  Ferment  on  Pancreatic  Digestion. 
MiECZYSLAW  Halpern  {Zeit.  2^hysiol.  Chem.,  1903,  39,  377 — 389). — 
Experiments  on  the  liver  show  that  by  autolysis  alone  a  considerable 
amount  of  proteid  matter  is  digested.  The  addition  of  pancreatic 
ferment  assists  this  action.  It  is  suggested  that  the  greater  digestive 
power  of  pancreatic  extracts  on  fresh,  as  compared  with  cooked,  proteids 
may  be  due  in  part  to  the  simultaneous  action  of  autolytic  ferments. 
Details  regarding  the  form  in  which  nitrogen  is  present  in  the  products 
of  digestion  are  given.  W.  D.  H. 

Behaviour  of  Serum  towards  Tryptic  Digestion.  Cahl 
Oppenheimek  and  Hans  Aron  {Beitr.  chem.  thysiol.  Path.,  1903,  4, 
279 — 299). — Unaltered  serum  (especially  its  globulin  constituents) 
shows  a  great  resistance  to  tryptic  digestion  ;  this  is  removed  or 
lessened  by  previous  coagulation  of  the  proteids,  or  previous  treat- 
ment with  pepsin-hydrochloric  acid.  The  action  of  an  antitrypsin 
will  only  explain  this  in  part,  for  heating  at  68°,  which  destroys  the 
antitrypsin,  only  somewhat  lessens  the  resistance ;  it  is  regarded  as 
probable  that  the  unaltered  serum  proteids  have  a  specific  configura- 
tion which  renders  it  difficult  for  the  ferment  to  attack  them. 
Some  intei mediate  substance  is  necessary  to  link  the  ferment  to  the 
proteid.  The  time  law  of  Schutz  and  Borissovv  does  not  hold  with 
certainty  for  unaltered  serum  and  ti-ypsin.  W.  D.  H. 

Combustion  of  the  Muscular  Carbohydrate  and  the  Influence 
of  the  Pancreas  on  it.  I.  Otto  ConNHEiM  {Zeit.  physiol.  Chem., 
1903,39,  336 — 349). — Experiments  on  dogs  without  a  pancreas,  and 
also  with  the  cell-free  juices  of  muscle  and  pancreas,  show  that  for  the 
burning  of  dextrose  in  the  body  the  co-operation  of  two  organs, 
namely,  the  muscles  and  the  pancreas,  is  necessary.  The  combustion 
is  attributed  to  a  ferment  in  the  muscle  which  is  rendered  active  by  an 
internal  secretion  from  the  pancreas.  One  gram  of  muscle  is  able  to 
destroy  5 — 8  grams  of  dextrose.  This  action  is  inhibited  by  blood- 
serum.     The  action  of  bacteria  was  excluded  by  the  use  of  antiseptics. 

W.  D.  H. 

Fate  of  Proteids  introduced  through  the  Alimentary  Canal 
and  Otherwise.  Carl  Oppenheimer  {Beitr.  chem.  Physiol.  Path.,  1903, 
4,  263 — 278). — The  trend  of  much  recent  work  on  proteid  absorption 
has  been  to  show  that  the  proteid  molecule  is  broken  up  in  the 
alimentary  canal  into  simple  crystalline  products,  which  are  then 
resynthesised  to  form  the  body  proteids.  On  the  other  hand,  there  is 
little  doubt  that  a  certain  fraction  of  the  proteid  is  absorbed  un- 
changed even  under  normal  circumstances,  and  is  discoverable  in  the 
blood  by  the  "  biological  test."  The  amount  so  absorbed  depends  on 
several  factors,  of  which  the  amount  of  proteid  ingested,  the  activity 
of  the  digestive  juices  and  of  the  absorbing  epithelium  are  the  chief 
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It  cannot  be  doubted,  however,  that  the  unaltered  foreign  proteid  is 
assimihible ;  it  is  only  when  the  amount  so  taken  in  is  great  that  it 
passes  into  the  urine.  The  present  experiments  on  rabbits  show 
that  when  foreign  proteids  (serum  from  other  animals  and  egg-white) 
are  injected  intravenously  or  intraperitoneally,  they  are  directly 
utilised,  and  only  small  but  variable  amounts  pass  into  the  urine. 
The  amount  shows  no  relationship  to  precipitin  formation, 

W.  D.  H. 

Absorption  of  Proteids.  M.  Ascoli  and  L.  Vigano  [Zeit.  jihysiol. 
C/iem.,  1903,  39,  283— 304).— After  feeding  dogs  on  egg-white,  the 
lymph  became  precipitable  by  blood-serum  immunised  against  this 
proteid.  The  result  with  the  blood-serum  of  these  animals  is  variable. 
Corresponding  results  were  obtained  alter  feeding  the  animals  on 
roasted  meat.  W.  D.  II. 

Digestibility  of  Vegetables.  A.  P.  Bryant  and  R.  D.  Milner 
{Amer.  J.  FhysioL,  1903,  10,  81^99). — The  experiments  were  made 
on  three  healthy  young  men ;  the  fteces  ivere  examined  first  for 
a  period  during  which  a  standard  mixed  diet  was  taken,  and  then  for 
a  period  of  three  days,  during  which  a  measured  amount  of  certain 
vegetables  (cabbage,  potatoes,  beets,  or  apples)  was  added.  Of  these, 
the  result  was  that  the  amount  of  cabbage  utilisable  was  lowest.  The 
carboliydrate  throughout  was  well  digested  and  absorbed  ;  the  foods  men- 
tioned are  thus  sources  of  enei-gy  ;  so  far  as  proteid  and  fat  are  con- 
cerned, they  are  of  little  value.  Their  chief  use  appears  to  be  to  add 
variety  and  palutability  to  the  diet.  Their  bulkiness  is  also  useful  in 
keeping  up  a  healthy  activity  of  the  alimentary  tract.       W.  D.  H. 

Chemical  Investigations  on  Lymphatic  Organs.  III.  Ivar 
IjANG  [Beitr.  chein.  FhysioL  Path.,  1903,  4,  362 — 377.  Compare  this 
vol.,  ii,  661). — The  following  table  contrasts  the  composition  of 
cells  from  the  thymus  and  lymph-glands : 

Tliyiiuis.       Lymph-glauds. 

Water  80-41  80-41 

Proteids.. 1552  13  79 

Histon  nucleiuite  3-15  0'G9 

Nucleo-proteid POB  I'OG 

Substances  soluble  in  alcohol 2-48  4"76 

Ash  1-59  1-05 

The  substance  called  histon  nucleinate  appears  to  be  a  purer  form 
of  what  has  been  termed  nucleo-histon.  It  contains  more  pliosphorua 
than  the  nucleoproteid.  Its  decomposition  products  in  both  thymus 
and  lymph-glands  are  histon,  para-histon,  and  nucleic  acids.  That 
from  the  thymus  contains  more  phosphorus.  The  nucleo-proteid  of  the 
thymus  contains  from  09  to  1'2  per  cent,  of  phosphorus;  that  of  the 
lymph  cells  0-83.  The  two  sets  of  cells  are,  however,  not  identical, 
as  shown  in  the  foregoing  tabic.     The  lymph  cells  are  stated  to  contain 
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no  fibi'in-ferment.  The  cells  of  red  marrow  differ  from  both  the  fore- 
going by  containing  no  histon.  Those  of  the  spleen  contain  only 
traces.  Blood  plasma  and  leucocytes  contain  no  histon ;  the  SJ.me  is 
true  for  exudations  and  transudations.  The  cells  of  a  i-ound-celled 
sarcoma  yield  a  histon  nucleinate  identical  with  that  obtained  from 
lymph  cells.  W.  D.  H. 

Iron  in  the  Animal  Body.  Max  Schmey  {Zeit.  'physiol.  Chem., 
1903,39,  215 — 282). — A  large  number  of  estimations  of  the  amount  of 
iron  in  various  tissues,  especially  the  muscular  tissues  of  different 
animals,  ai-e  given.  In  rabbits,  the  red  muscles  contain  rather  more 
than  the  pale ;  in  the  pig  and  hen,  the  opposite  is  true.  Feeding  on 
preparations  of  iron  slightly  raises  the  amount  in  the  muscles.  In 
different  animals,  the  percentage  of  iron  in  the  dry  muscle  varies 
from  0-005  to  0'0289.  The  numbers  obtained  are  usually  less  than 
those  given  by  Katz.  In  heart  muscle,  the  percentage  is  higher  than 
in  voluntary  muscle.  The  amount  in  the  heart  and  also  in  the  liver 
slightly  increases  with  the  age  of  the  animal.  W.  D.  H. 

Non-Prevalenoe  of  Potassium  Salts  in  the  Spleen  of 
Marine  Fishes.  Carlo  U.  Zanetti  {Gazzetta,  1903,  33,  i,  234—236). 
— In  most  works  on  physiology  or  physiological  chemistry,  the  state- 
ment is  made  that  :  "  The  acids  of  the  spleen  are  generally  combined 
with  sodium  in  the  case  of  terrestrial  animals,  whilst  with  marine 
fishes  these  acids  are  united  almost  exclusively  with  potassium."  The 
author  has  analysed  the  ashes  of  the  spleens  of  four  species  of  sea- 
fish,  the  following  numbers  representing  the  percentages  of  sodium 
and  potassium  oxides  in  the  total  alkali  oxide  contained  in  the 
spleen  ; 

NagO.  KoO. 

Xiphias  glaudius  47'52  4"56 

Orcynus  thynnns   48"64  3*22 

Fu/iprion  cerniu7n 45'14  6'60 

Cerna  gigas 46'19  4'48 

Further,  on  preparing  the  so-called  crystallised  spleen  of  Platner, 
the  percentages  of  the  alkali  oxides  are  found  to  be:  (1)  for 
Xiphias  glaudius,  49*29  NagO  and  13 '42  K2O,  and  (2)  for  Orcynus 
thymus,  4278  ^a20  and  12-G3  K2O.  T.  H.  P. 

Formation  and  Composition  of  Fat  in  Hens.  Arthuk 
Zaitschek  {Pfliigtrs  Archiv,  1903,  98,  614 — 622). — Feeding  hens  on 
milk  leads  to  the  formation  of  fat  in  these  animals  which  a[iproaches 
butter  fat  in  composition,  except  that  the  amount  of  volatile  fatty  acids 
is  not  affected.  W.  D.  H. 

Formation  of  Sugar  in  the  Perfused  Liver.  Fuiedricii  Keaus, 
juu.  {F/litg'-r's  Archiv,  1903,  98,  452 — 463;. — In  view  of  Seegen's 
S'.ateuieut  that  the  liver  forms  sugar  from  the  products  of  proteolysis 
absorbed  from  the  alimentary  canal,  experiments  were  performed  in 
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which  the  liver  was  perfused  with  blood  by  Freund's  apparatus  and 
peptone  was  added  to  the  blood.  No  increase  of  the  sugar  in  the  liver 
was  found.  W.  D.  H. 

The  Total  Glycogen  in  Dogs.  Berniiard  Schondorff  (PJluger's 
Archiv,  1903,  99,  191 — 242). — Pfliiger's  method  of  estimating  glycogen 
was  used.  Great  variations  in  the  total  amount  of  glycogen  in  dogs 
occurs  with  constant  and  abundant  diet  of  meat  and  carbohydrate. 
The  lowest  value  per  kilo,  of  body  weight  obtained  was  7'6,  the  highest 
37"87  grams.  For  every  100  grams  obtained  from  the  liver,  amounts 
varying  from  76"2  to  398  grams  can  bo  obtained  from  the  rest  of  the 
body.  The  maximum  amount  of  glycogen  in  the  liver  was  18'7  per 
cent.  The  percentage  in  muscle  varies  from  0'72  to  372.  All  other 
organs  contain  appreciable  amounts.  W.  D.  H. 

Glucosamine  and  Chitose  in  the  Animal  Organism.  Provax 
CAxncART  {Zeit.  physlol.  Chem.,  1903,  39,  423 — 433). — A  few  expori- 
ments  on  rabbits  show  that  glucosamine  has  no  iutiuence  on  glycogen 
formation.  Chitose  itself  slightly  increases  the  glycogen  in  liver  and 
muscles  ;   whether  it  acts  as  a  '  proteid-sparer '  is  uncertain. 

W.  D.  H. 

Chorionin.  K.  Farkas  {PJlugers  Archiv,  1903,  98,  547—550).— 
The  sliell  of  the  silkworm's  egg  consists  mainly  of  a  chitin-like  sub- 
stance called  chorionin  by  Tichomiroff ;  it  can  be  prepared  by  a  method 
which  chiefly  depends  on  its  insolubility  in  gastric  juice.  Its  amount  in 
the  fresh  eggs  is  10'46  percent.,  or  2903  per  cent,  on  the  dry  substance. 
It  contains  C,  49"63,  and  N,  15"64  per  cent.,  and  the  energy-value  of 
1  gram  is  5115  calories.  The  substance  is  believed  to  be  a  source  of 
nutriment  and  energy  to  the  developing  embryo,  but  this  question  is 
still  left  open.  W.  D.  H. 

Haemocyanin  and  Haemerythrin.  Rudolph  Robert  (PJluge/s 
Archiv,  1903,98,  411  —  433). — The  cephalopod  Eladoyie  was  used  as  the 
source  of  htemocyanin.  Decalcification  of  the  blood  by  means  of  an 
oxalate  was  found  to  prevent  fibrin  formation.  Oxyhajmocyanin 
shows  no  absorption  bands.  The  addition  of  sodium  or  potassium 
hydioxide  to  haemocyanin  gives  a  biuret  reaction  ;  the  copper  in  the 
molecule  cannot  therefore  be  so  closely  united  as  is  the  iron  in  hajmo- 
globin.  The  blood  of  Aphysia  limacina  contains  no  liceraocyanin  ;  that 
of  Jldja  verrucosa  does.  Hiomocyanin  in  (|uite  dilute  solutions  can  be 
precipitated  by  zinc  sulphate  or  copper  sulphate  ;  from  the  precipitate, 
hremocyanin  can  be  recovered  unchanged.  No  evidence  of  the  exist- 
ence of  a  compound  between  luoniocyauin  and  carbon  monoxide  was 
found.  Llood  containing  ha}mocyanin  acts  catalytically  on  hydrogen 
peroxide.  Crystals  of  hicmocyanin,  illustrations  of  wliich  are  given, 
can  be  obtained  by  a  modilication  of  the  method  usually  adopted  for 
obtaining  proteid  crystals.  The  injection  of  htcmocyanin  into  the  blood 
stream  of  rabbits  is  harmless. 

■'•  Haemerythrin,  the  pink  colouring  matter  in  the  blood  of  Sipunculus 
and  a  few  other  worms,  is  contained  in  the  blood  corpuscles  ;  it  contains 
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1"44  percent,  of  iron  (Cu^not) ;  this  metal  is  not  so  firmly  united  to  the 
proteid  as  it  is  in  hremoglobin,  but  more  firmly  than  the  copper  in  hiomo- 
cyanin.  Attempts  to  prepare  from  it  a  cyanogen  compound,  a  methrem- 
erytlirin,  htemin  crystals,  ha3mochromogen,  and  liasmatoporphyrin  failed. 
The  blood  acts  catalytically  on  hydrogen  peroxide,  but  the  8erum  does 
not.  A  dilute  solution  of  cyclamin,  a  typical  hfemolytic  agent,  dissolves 
the  corpuscles.  Abrin  and  ricin  taken  as  examples  of  agglutinating 
agents,  produce  no  agglutination,  but  they  decolorise  the  corpuscles. 

W.  D.  H. 

Variation  in  Cow's  Milk  in  the  course  of  Lactation. 
A.  Trunz  {Zeit.  plajsiol.  Chem.,  1903,  39,  .390— 395).— Analyses  are 
given  of  the  milk  of  two  cows,  collected  at  intervals  during  the  course  of 
lactation.  In  the  later  periods,  the  amount  of  milk  secreted  diminishes, 
but  its  specific  gravity  and  most  of  the  solids,  including  the  proteids, 
relatively  are  increased.  The  proportion  of  albumin  to  casein  remains 
remarkably  constant  throughout.  W.  D.  H. 

Action  of  Saline  Purgatives.  John  Bruce  MacCallum  {Univ. 
California  Puhl.  I'/if/siol.,  1903,  1,  5 — 6). — Barium  chloride,  sodium 
citrate,  fluoride,  sulphate,  tartrate,  oxalate,  and  phosphate  act  as  purga- 
tives when  introduced  into  the  intestine  or  injected  subcutaneously  or 
intravenously.  The  salt  first  named  is  the  mo.-:t  powerful,  and  the 
.activity  decreases  in  the  salts  in  the  order  named.  Purgation  is  due 
to  increase  of  peristalsis  and  of  secretion.  The  flow  of  saliva  and 
urine  also  increases.  The  effect  is  manifested  within  one  minute  after 
intravenous  injection,  and  often  15  minutes  after  introduction  into  the 
intestine  ;  the  effect  is  therefore  pi^oduced  after  absorption,  and  is 
probably  due  to  action  on  the  central  or  peripheral  nervous  system. 
It  is  not  due  to  hindrance  of  absorption  from  the  intestine,  as  Schmie- 
deberg  thought.  The  effect  is  neutralised  by  the  injection  of  cahium 
chloride.  There  is  a  perfect  analogy  between  these  actions  and  the 
production  and  suppression  of  muscular  twitchings  and  nervous  hyper- 
sensitiveness  by  saline  solutions.  The  administration  of  calcium  is 
therefore  rational  in  those  cases  of  diai'rhoja,  which  accompany  hysteria 
and  nervous  excitability  of  any  sort.  W.  D.   H. 

Relation  of  the  Specific  Gravity  of  Urine  to  the  Solids 
Present.  II.  John  H.  Long  (./.  Amer.  Chem.  Soc,  1903,  25, 
871 — 873.  Compare  this  vol.,  ii,  520). — Since  sodium  chloride  is  not 
a  product  of  metabolism  and  is  present  in  urine  in  very  variable  quan- 
tity, a  method  has  been  devised  for  calculating  the  amount  of  solids 
other  than  sodium  chloride  in  urine.  The  quantity  of  sodium  chloi-ide 
present  is  first  ascertained,  and  the  sp.  gr.  of  a  solution  of  this  salt  of 
corresponding  strength  is  deducted  from  the  sp.  gr.  of  tlie  urine.  Tiie 
difference  multiplied  by  0'271  X  10,000  gives  the  amount  of  solids 
other  than  sodium  chloride  in  grams  per  litre.  E.   G. 

Occurrence  of  Monoamino-acids  in  the  Rabbit's  Urine  after 
Phosphorus  Poisoning.  Emil  Abderhalden  and  Peter  Bergell 
Zeit.  2)hysiol.  Chem.,  1903,  39,  464 — 466). — Small  quantities  of  amino- 
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acids  can  be  detected  by  the  use  of  /8-naphthalenesnl phonic  chloride. 
In  rabbits,  after  i)hosphoru.s  poisoning,  Large  quantities  of  glycine  and 
small  quantities  of  an  optically  active  amiuo-acid  were  found  in  the 
urine.  W.  D.  11. 

Influence  of  Protoplasmic    Poisons    on    Tryptic    Digestion. 

Rudolf  Kwywx^):;  {Zeit.  physiol.  Chem.,  rJ03,  39,  434 — 457). — The 
dirt'erence  between  organised  and  unorganised  ferments,  so  far  as  the 
action  on  them  of  antiseptics  is  concerned,  is  only  a  matter  of  degree. 
A'aiious  antiseptics  (toluene,  chloroform,  thymol,  sodium  fluoride)  \vei e 
employed;  they  destroy  tryptic  activity  in  time;  after  24  hours' 
action,  even  strong  solutions  of  trypsin  are  rendered  inactive. 

W.  D.  H. 

Nitrogen  and  Proteid  in  Faeces.  Auxnuii  Zaitsciiek  {PJlitger's 
Archiv,  1903,  98,  595 — 613). — The  estimation  of  nitrogen  in  f;eces 
must  be  carried  out  with  the  fresh  material,  for  on  drying  the  loss  of 
nitrogen  is  often  considerable,  especially  in,  carnivor<i.  The  previous 
addition  of  acid  before  drying  does  not  entirely  abolish  the  loss.  The 
nitrogen  which  is  lost  is  non-jiroteid.  The  estimation  of  proteid  in 
metabolism  experiments  is  necessai^y.  A  large  number  of  analyses  are 
given.  W.  D.  H. 

Behaviour  of  Phenylglycine  in  the  Animal  Organism.  Fritz 
RosEXFELD  {Beitr.  chem.  Physiol.  Path.,  1903,  4,  379— 380).— Phenyl- 
glycine  in  decigram  doses  acts  poisonously  on  rabbits,  producing 
glycosuria  ;  it  behaves,  therefore,  like  an  aniline  derivative. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  of  Milk.  Henry  Tissier  and  Pasc.\l  Gaschinq 
(Ana.  Inst.  Pasteur,  1903,  17,  540 — 563). — The  authors  have  isolated 
from  milk  about  thirteen  different  organisms,  the  majority  of  which 
are  already  known.  E aterococcus  decomposes  sugars  to  give  i-lactic, 
acetic,  formic,  and  valeric  acids  with  traces  of  alcohol.  It  attacks 
dextrose  more  readily  than  it  does  lactose.  Staphylococcus  alhus 
and  S.  citreus  are  of  rare  occurrence.  A  common  variety  of 
BacUhis  colt  was  al.«o  isolated.  B.  foccalis  alcaliyenes,  owing  to  its 
faculty  of  flourishing  in  a  strongly  alkaline  medium,  plays  an  im- 
portant rijle  in  the  putrefaction  of  milk.  B.  acidi  paralactici  induces 
lactic  fermentation  more  readily  than  either  Enter ococcns  or  Jiacillus 
call,  and  it  yields  chiefly  ^Mactic  acid.  Proteus  vulgaris  and  P. 
Zencktrl  occur  comparatively  rarely  in  milk.  Bacillus  .subiilis  and 
B.  inescntericJfs  were  also  obtained.  />.  lactojyropylhutijricus  non 
liquefaciens  is  a  new  species  and  is  fully  described  ;  it  promotes  the 
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butyric  fermentation.  The  volatile  acids,  obtained  by  its  action  on 
dextrose,  consist  mainly  of  butyric  and  propionic  acids,  whilst  the  non- 
volatile acids  are  i-lactic  acid  and  a  small  quantity  of  the  (Z-isomeride. 
B.  ])utrijicus  coli,  O'idium  lactis,  lihizopus  nigricans,  and  a  yeast, 
which  is  not  definitely  characterised,  were  also  isolated. 

Under  the  class  of  mixed  ferments  are  included  those  organisms 
which  simultaneously  attack  proteids  and  carbohydrates  ;  this  class  is 
sub-divided  into  (a)  proteolytic  orojanisms,  such  as  Staphylococcus,  and 
(h)  peptolytic  organisms,  such  as  Enterococcus,  Bacillus  coli,  B.  acidi 
j)aralaclici,  and  B.  lactopropylbutyricus.  The  simple  ferments,  on  the 
other  hand,  which  confine  their  action  to  proteids,  are  also  sub-divided 
into  proteolytic  organisms,  such  as  B.  mesentericus,  B.  subtilis, 
B.  jiutrifious,  Proteus  vulgaris,  and  into  peptolytic  organisms,  such  as 
Proteus  Zenckeri  and  Bacillus  fcscalis  alcaligenes. 

Milk,  obtained  from  a  dairy,  usually  contains  all  the  micro- 
organisms necessary  for  its  complete  decomposition.  The  mixed 
ferments  first  cause  a  complex  acid  fermentation,  then  the  lactic 
fermentation,  and  finally  a  lactic,  propionic,  and  butyric  fermentation  ; 
milk  is  simultaneously  coagulated  by  the  simple  ferments  ;  the  moulds 
destroy  the  acid  products  and  attack  the  casein  ;  the  proteids  are 
finally  attacked  by  the  simple  ferments.  A.  McK. 

Nitrogen-fixing  Bacteria.  Ed.  von  Freudenreich  {Centr.  Baht. 
Par.,  1903,  ii,  10,  514 — 522). — In  accordance  with  the  results  of 
Gerlach  and  Yogel  {Centr.  Baht.  Par.,  ii,  8,  669,  and  9,  817),  it  was 
found  that  pure  cultivations  of  Azotobacter  chroococcum  assimilate  free 
nitrogen.  When  grown  in  nutritive  solutions  containing  dextrose, 
somewhat  more  nitrogen  is  fixed  than  with  mannitol.  The  growth 
is,  however,  much  greater  in  mixed  than  in  pure  cultures  (compare 
Beyerinck,  this  vol.,  ii,  34).  The  bacterium  seems  to  be  widely  dis- 
tributed in  soils  and  was  found  at  a  depth  of  50  cm. 

The  best  temperature  for  cultivating  the  bacteria  is  30°. 

N.  H.  J.  M. 

Nitrogen-fixing  Bacteria,  Max  Gerlach  and  Ignaz  Yogel 
{Centr.  Bakt.  Par.,  1903,  ii,  10,  636— 643).— Bacteria  of  the 
Azotobacter  group  cannot  exist  without  calcium  and  phosphoric  acid. 
Potassium  and  sodium  are  not  essential,  but  their  presence  is  favourable 
both  to  the  growth  of  the  bacteria  and  to  nitrogen-fixation. 

Old  cultivations  of  the  bacteria  lose  much  of  their  vigour  and 
become  more  and  more  sensitive  towai'ds  dextrose  in  large 
amounts.  All  attempts  to  maintain  the  vigour  of  the  cultivations 
failed,  the  greatest  amount  of  nitrogen  always  being  fixed  by  cultures 
recently  obtained  from  the  soil. 

Pure  cultivations  of  Azotobacter  assimilated  much  more  nitrogen 
(56"3  mg.  per  litre  in  11  weeks)  than  when  cultivated  with  yeast 
(N  =  33'3mg.),  mould  fungus  (N  =  22-2  mg.),  and  with  Streptothrix 
(N  =  22'0  mg.).  The  yeast  and  Streptothrix  completely  failed  in 
absence  of  Azotobacter.  The  mould  fungus  showed  some  growth  in 
absence   of  Azotobacter  and   produced   the   cherry-red   dye,   but    the 
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amount  of  nitrogen  in  the  culture  was  so  small  as  to  be  within   the 
limits  of  analytical  error.  N.  II.  J.  M. 

Production  of  Mannitol  by  the  Ferments  of  Sour  "Wine. 
Pierre  Maze  and  A.  Perrieh  {Ann.  Inst.  Pasteur,  1903,  17, 
587 — 598). — The  ferment  of  sour  wine  has  the  same  physiological 
properties  as  Gayon's  mannitic  ferment.  It  secretes  zymase,  a  lactic 
diastase,  and  probably  a  third  diastase  capable  of  converting  sugar 
into  3  mols.  of  acetic  acid.  In  presence  of  Ifevulose,  mannitol  is  formed 
by  the  action  of  the  hydrogen  liberated  from  water.  Bacteria  which 
liberate  hydrogen  are  incapable  of  transforming  ]a3vulose  into  mannitol. 
The  araylobacteria  cultivated  in  a  10  per  cent,  solution  of  invert  sugar 
in  presence  of  calcium  carbonate  failed  to  produce  mannitol. 

N.  H.  J.  M. 


Respiration-coefficient  of  Different  Yeasts  on  Various 
Nitrogenous  Nutritive  Media.  E.  Wosnt^ssensky  and  E.  Elisseeff 
{Centr.  Bakt.  Par.,  1903,  ii,  10,  629— 636).— Three  yeasts  were 
employed:  Saccharomyces  cerevisice,  I.  Hansen,  Schizosaccharomyces 
Pombe,  and  Saccharomyces  Ludwigii.  The  cultures  were  made  in 
test-tubes,  coated  inside  with  a  layer  of  gelatin  (containing  peptone, 
minerals,  and  sucrose),  inverted  over  mercury.  The  tubes  were 
kept  in  the  dark.  From  time  to  time,  samples  of  the  gas  were 
removed  for  analysis,  and  the  amounts  of  carbon  dioxide,  oxygen,  and 
nitrogen  determined. 

It  was  found  that  the  respiration-coefficients  depend  on  the  variety 
of  the  yeast  and  on  the  nutritive  media.  In  the  method  of  cultivation 
adopted,  the  respiration-coefficients  were  usually  high,  indicating  that, 
notwithstanding  the  abundant  aiiration,  alcoholic  fermentation  had 
taken  place  (compare  Buchner  and  Rapp,  Zeit.  Biol.,  1898,  37,  32). 

Schizosaccharomyces  i'o>/i6e,  cultivated  in  ammonium  phosphate,  gave 
very  low  coefficients,  which  is  attributed  to  the  absence  of  alcoholic 
fermentation.  N.  H.  J.  M. 


Chemistry  of  Yeast.  Theodor  Sedelmayr  {Chem.  Centr.,  1903, 
ii,  258  ;  from  Z.  Brauwes.,  26,  381—385  and  397— 402).— The  lecithin 
of  yeast  was  shown  by  analysis  to  be  dip;ilmitincholinlecithin.  The 
extreme  difficulty  with  which  albumin  is  separated  from  lecithin  renders 
it  probable  that  Hoppe-Seyler  and  Lieberinann  are  correct  in  believing 
that  lecitliin  does  not  occur  in  yeast  in  the  free  state,  but  as  a  lecith- 
albumin. 

As  regards  other  substances  present,  a  carbohydrate  which  showed 
the  a-naphthol  reaction  (Molisch),  and,  after  inversion,  yielded  a 
(Z-osazone,  was  found.  Xanthine  bases  and  amides  were  not  detected, 
but  hypoxanthine  and  adenine  were  found. 

Ammonium  carbonate  extracts  of  yeast  yielded  coagulablo  proteids 
and  non-coagulable  substances,  probably  similar  to  i/^-mucin.  The 
predominating  constituent  of  ordinary  yeast  extract  is  tlio  "  peptonoid 
substance."  N.  H.  J.  M. 
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Bread  Fermentation.  Carlo  Pauenti  {Chem,.  Centr,,  1903,  ii, 
304  ;  fromi?o/.  chivi.  farm.,  1903,  42,  353 — 357). — Bread  fermentation 
consists  essentially  in  the  alcoholic  fermentation  of  the  sugar  present 
in  the  meal  (compare  Boutroux,  Abstr.,  1891,  1532).  There  is,  in 
addition,  a  conversion  of  gluten  into  soluble  proteids  induced  by  some 
ferment,  other  than  yeast,  which  is  present  in  the  meal. 

There  was  no  change  in  the  s.tarch  and  dextrin.  N.  H.  J.  INL 

Power  of  Resistance  of  some  Mould  Fungi  towards  Metal 
Poisons.  Carl  Pulst  (Bied.  Cenir.,  1902,  32,  563 — 565;  from 
Jahrh.  wiss.  Hot.,  37,  205 — 263,  and  Naturwiss.  Eundsch.,  17,  No.  35). 
• — Experiments  were  made  on  the  behaviour  of  Mucor  muceda,  Asper- 
gillus niger,  Botrytis  cinerea,  and  Fenicillium  glaucum  towards  copper, 
zinc,  and  nickel  sulphates  and  other  salts. 

Analysis  of  Fenicillium  grown  in  presence  of  copper  sulphate 
showed  that  the  fresh  substance  contained  0'05  per  cent,  of  copper. 
The  absence  of  any  poisonous  eifect  may  be  due  to  copper  being 
retained  by  the  tissues  or  by  dead  cells,  or  to  the  formation  of  insoluble 
copper  compounds  with  organic  matter  secreted  by  the  protoplasm. 

N.  H.  J.  M. 

Formation  of  Glycogen  in  Fungi  grown  in  Solutions  of  Sugar. 
EiMiLK  Laurent  [Comj^t.  rend.,  1903,  137,  451 — 453). — The  formation 
of  glycogen  in  moulds  grown  in  a  saline  solution  containing  a  small 
quantity  of  sugar  is  much  increased  by  the  addition  of  hydrochloric 
acid  (1  in  1000 — 2000).  By  adding  a  small  amount  of  malto-peptone, 
growth  increases,  but  the  formation  of  a  reserve  of  glycogen  diminishes. 

W.  D.  H.    • 


Intramolecular  Respiration  of  the  Sugar  Beet.  Julius 
Stoklasa,  Johann  Jelinek  and  Eugen  Vitek  {Zeit.  Zuckerind.  Bohm., 
1903,  27,  633 — 662). — By  a  long  series  of  quantitative  experiments 
on  the  normal  and  intramolecular  respiration  of  sugar  beets  under 
aseptic  conditions,  it  is  shown  that  the  amount  of  carbon  dioxide 
evolved  during  normal  respiration  is  always  about  double  that 
given  off  in  intramolecular  respiration.  With  fall  of  temperature,  the 
evolution  of  carbon  dioxide  diminishes.  The  intensity  of  the  respira- 
tion varies  considerably  with  the  condition  of  development  of  the  beet, 
and  with  young  beet  is  extraordinarily  high,  but,  as  the  age  increases, 
the  respiration  diminishes  very  considerably.  Parallel  with  the 
respiration  runs  the  assimilation  carried  on  by  the  chlorophyll. 
After  all  the  reserve  material  in  the  root  has  been  used  up,  the 
respiration  is  very  low  and  sinks  further  when  the  leaves  die  ofF. 
The  respiration  is  most  intense  in  the  upper  parts  of  the  root,  and 
takes  place  to  a  much  less  extent  in  the  middle  and  Ipwer  portions. 
The  nitrogenous  matter  and  the  proteolytic  enzyme  are  distributed 
in  the  same  way. 

The  results  obtained  show  clearly  that  the  anaerobic  respiration 
of  the  sugar  beet  is  a  process  identical  with  the  alcoholic  fermenta- 
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tion  carried  out   by    yeast ;    carbon   dioxide  aud  alcohol  aro  formed, 
together  with  .smaller  proportions  of  glycerol   and  succinic  acid, 

T.  H.  r. 

Disappearance  of  Reducing  Sugar  in  Sugar-cane.  Harvfa* 
W.  Wiley  (,/.  Ainer.  Chem.  Soc,  1903,  25,  855 — 857). — The  propor- 
tion of  reducing  sugar  to  sucrose  in  the  juice  of  the  sugai'-cane  is 
very  high  in  the  early  stages  of  growth,  but  is  gradually  reduced  to  a 
minimum  as  the  plant  approaches  maturity.  Any  deterioration  in 
the  plant  due  to  injury  or  over-ripeness  tends  to  increase  again 
the  percentage  of  reducing  sugar  at  the  expense  of  the  sucrose. 
Four  samples  of  sugar-cane  have  been  recently  examined  the 
juice  of  which  contained  no  reducing  sugar.  These  are  the  only 
samples  ever  analysed  by  the  author  in  which  this  phenomenon  has 
been  observed.  E.  G. 

Sucrose  in  Plants.  Emile  Bourquelot  {J.  Fharm.  Chim.,  1903, 
[vi],  18,  24:1 — 248). — The  author  has  concluded  his  research  as  to 
the  presence  cf  sucrose  in  plants  by  means  of  the  invertin  process 
(Abstr.,  1902,  ii,  55).  A  variety  of  roots,  fruits,  seeds,  barks,  grains, 
etc.,  has  been  subjected  to  the  test.  As  to  the  result,  it  may  be 
stated  that  sucrose  is  one  of  the  most  widely  distributed  substances 
in  phanerogamic  plants.  L.  de  K. 

Avenine.  St.  Weiser  (Pjliigers  Archiv,  1903,  98,  623—630).— 
Sanson  described  an  alkaloid  obtainable  from  oats,  which  he 
termed  avenine  (Abstr.,  1884,  915).  In  yielding  an  alkaloid,  oats 
would  therefore  be  exceptional  among  the  Graminacsce.  Wrampel- 
meyer  (Abstr.,  1889,  1223)  doubted  the  correctness  of  Sanson's 
results,  and  the  present  research  shows  that  oats  do  not  contain  any 
alkaloid.  Sanson's  avenine  was  probably  a  mixture  of  proteid 
materials.  W.  D.  H. 

Proteolytic  Enzyme  of  Germinating  Barley  (Malt).  Fr. 
Weiss  {Cliem.  Centr.,  1903,  ii,  298—299;  from  Meddel.  Garlsherg 
Lab.,  1903,  and  Zeit.  Ges.  Brauwes.,  26,  301—305;  318—322; 
334_338;  352—355;  368—371;  386—389;  403—412;  426—428, 
and  446 — 449.  Compare  Abstr.,  1901,  ii,  69). — The  enzyme  peptase 
which  produces  albumoses  and  peptones  is  active  at  low  temperatures 
(4'^,  20"),  but  the  most  suitable  temperature  is  5P,  at  which  the  action 
is  nearly  twice  as  much  as  at  35''  or  at  60°.  The  conversion  of 
albumoses  by  the  second  enzyme,  tryptase,  into  substances  which  are 
not  precipitated  by  tannic  acid  is  a  slower  process.  Its  optimum 
temperature  is  45 — 50^  (probably  47 — 48'^),  but  at  35°  the  action  is 
not  much  slower ;  at  60°,  the  action  is  much  retarded,  and  at  70°  it 
ceases  altogether. 

Solutions  of  proteids  of  low  concentration  showed  the  least  actual 
amount,  but  the  greatest  percentage,  of  decomposition  products.  The 
greatest  action  was  in  solutions  containing  3 — 4  percent,  of  prot«^ids. 

N.  II.  J.  M. 
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Fermentative  Fat-hydrolysis.  Karl  Braun  {Ber.,  1903,  36, 
3003 — 3005.  Compare  this  vol.,  ii,  446). — Abrin  from  Ahrus 
precatorius  hydrolyses  castor  oil  seeds  only  with  extreme  slowness. 
Previous  heating  to  90°  entirely  destroys  the  action  of  the  ferment. 
Crotin  has  no  action  on  castor  oil  seeds.  E.  F.  A. 

Effect  of  Sulphurous  Acid  on  Plants  and  Fishes.  Josef 
KciNiG  and  J.  Hasenbaumer  {Bied.  Centr.,  1903,  32,  535  —  536  ;  from 
Filhling's  landw.  Zeit.,  1902,  853  and  893). — Sulphurous  acid  and 
calcium  hydi-ogen  sulphite  increased  the  total  ash  of  plants  and  the 
percentages  of  potassium,  calcium,  and  sulphuric  acid  in  the  ash.  Tbe 
same  effect  has  been  observed  when  plants  have  been  exposed  to  air 
containing  sulphur  dioxide. 

In  water-cultures,  50  mg.  of  sulphurous  acid  or  calcium  hydrogen 
sulphite  per  litre  killed  the  plants  in  a  short  time. 

A  carp  weighing  195  grams  and  a  tench  weighing  48  grams  were  not 
injured  by  17'5  mg.  of  calcium  sulphite  per  litre;  but  20 — 30  mg. 
of  free  acid  and  30 — 50  mg.  of  calcium  hydrogen  sulphite  ai-e 
injurious.     Goldfish  are  somewhat  less  sensitive.  N.  H.  J.  M. 

Experiments  on  Peas  in  Water  Culture.  John  Golding  (Centr. 
Bakt.  Par.,  1903,  ii,  11,  1 — 7). — Peas  were  grown  in  non-nitrogenous 
solutions  under  the  following  conditions  :  (1)  the  roots  were  completely 
covered  with  water ;  (2)  air  was  further  excluded  by  a  layer  of  oil  on 
the  water ;  (3)  part  of  the  roots,  with  nodules,  were  exposed  to  air  ; 
(4  and  5)  the  roots  were  completely  covered,  air  and  oxygen  respectively 
being  passed  through  the  solution.  The  solutions  were  inoculated  by 
means  of  extracts  of  pea-nodules. 

No  fixation  of  nitrogen  took  place  when  access  of  nitrogen  and 
oxygen  to  the  roots  was  prevented  by  a  layer  of  oil  on  the  surface 
of  the  water.  In  absence  of  oil,  some  assimilation  took  place,  but 
this  may  have  been  due  to  the  difficulty  of  keeping  the  surface  nodules 
always  submerged. 

The  growth  of  the  plants,  which  depended  on  niti'ogen  assimilation 
was  much  less  than  in  presence  of  combined  nitrogen.  In  sand 
cultux'es,  inoculated  plants  produced  as  much,  or  more,  growth  than 
when  supplied  with  combined  nitrogen,  but  without  inoculation. 

N.  H.  J.  M. 

Ash  Constituents  of  Potato  Leaves  at  Different  Periods  of 
Growth  and  under  Different  Manurial  Conditions.  Josef 
Seissl  {Chem.  Cenlr.,  1903,  ii,  56 — 57  ;  from  Zeit.  landw.  Versuchswes. 
Oesterr.,Q,  537 — 554). — Kainiteand  superphosphate  raised,  directly  or 
indirectly,  the  percentages  of  calcium  and  magnesium.  The  greatest 
amounts  of  phosphoric  acid  were  found  at  the  flowering  period,  or 
immediately  afterwards,  whilst  the  other  constituents  did  not  reach 
their  maximum  until  later.  The  relation  between  potassium  and 
phosphoric  acid  was  frequently  1  : 3  to  1  :  4,  and  the  relation  between 
magnesium  and  calcium  still  more  regularly  1  :  2'6 — 2"9. 

N.  H.  J.  M. 
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Manurial   Experiments    with   Seed   Beet.      Hermann   Briem 

(Bied.  Cenlr.,  I'JUo,  32,  G68 — 670  ;  from  Oesterr.-Ung.  Zeit.  Jiiiben 
zuckerind.  u.  Landw.,  32,  Heft  1). — Molasses  slump  (containing  N,  3  ; 
K.^0,  11  ;  and  CaO,  5  per  cent.)  may  be  utilised  to  economise  sodium 
nitrate,  but  cannot  replace  it  entirely.  JST.  H.  J.  M. 

Action  of  Lime  on  certain  Nitrogenous  Substances  con- 
tained in  Beet  Juice.  Eugi'.ne  Si^llier  (iTei^.  Ver.deut.  Zuckerind., 
I'JUo,  571,  787 — 798). — From  the  results  of  a  series  of  experiments 
on  the  action  of  lime  and  subsequent  saturation  with  carbon  dioxide 
on  beet  juice  under  conditions  similar  to  those  obtaining  in  the  px-actical 
treatment  of  the  juice,  the  author  concludes  that  the  evolution  of 
ammonia  observed  is  due  exclusively  to  the  hydrolysis  of  the  acid 
amides.  The  other  nitrogenous  substances  present  in  the  juice  undergo 
change  without,  however,  giving  rise  to  ammonia.  Coagulated  proteids 
are  not,  under  ordinary  conditions,  dissolved  again  by  the  action  of 
lime,  but  by  long-continued  treatment  they  are  attacked  and  apparently 
converted  into  a  soluble  form.  It  is  hence  recommended  to  heat  the 
limed  juice  to  about  80"^  for  not  longer  than  30  minutes.  fSaturation 
of  the  limed  juice  with  carbon  dioxide  does  not  purify  it  from  nitro- 
genous products  excepting  by  removing  dissolved  ammonia. 

T.  H.  P. 

Course  of  Absorption  of  Phosphoric  Acid  in  Sugar  Beet. 
AcH.  GuEGOiKE  (Chem.  Ceuir.,  1903,  ii,  59 — 60;  from  Bid.  Inst.  Chim. 
Bad.  Gembloux,  1903,iSro.  73, 22 — 31). — Phosphoric  acid  was  determined 
at  intervals  of  two  weeks  by  oxidising  the  dried  roots  with  sulphuric 
and  nitric  acids.  The  greatest  assimilation  was  in  August.  Yery 
little  of  the  phosphoric  acid  of  the  manure  (superphosphate)  was 
utilised,  the  greatest  amount  being  at  the  commencement  of  growth, 
when  about  one-fifth  of  the  total  phosphoric  acid  absorbed  was  derived 
from  the  manui-e.  Nevertheless,  the  effect  of  phosphoric  acid  manuring 
on  the  crops  was  very  considerable,  and  this  is  attributed  to  the  small 
amount  of  readily  available  phosphoric  acid  taken  up  at  the  commence- 
ment. N.  H.  J.  M. 

Nitrogen  in  Atmospheric  Precipitation.  B.  M,  Welbel 
{Bied.  Centr.,  1903,  32,  649—650;  from  /.  exper.  Laadw.,  1903,  4, 
194.  Compare  this  vol.,  ii,  508).— In  1902,  the  rainfall  at  Ploty 
amounted  to  410*5  mm.  The  rain-water  contained  NH3,  1003  ;  HXO.^, 
0.030  ;  and  IINO3,  '^"-^S  per  million.  N.  H.  J.  M. 

Dependence  of  the  Amount  of  Nitrogen  as  Nitrates  on  the 
State  of  Cultivation  of  the  Soil.  11.  Tretjakoff  {Bied.  Centr., 
1903,  32,  507—512;  from  J.  exper.  Landw.,  1902,  580— 608).— Early 
ploughing  increased  the  amounts  of  nitrates  in  the  soil.  In  dry 
weather,  an  application  of  farmyai'd  manure  acted  unfavourably,  nitri- 
fication being  diminished  and  denitrification  increased  ;  the  manured 
plot  yielded  less  grain  and  straw  than  the  uumanured  plot. 

Leguminous  crops  increased  the  total  nitrogen  of  the  soil  and  the 
nitrogen  soluble  in  water,  the  increase  being  chiclly  in  the  form  of 
ammoniacal  nitrogen.  N.  II.  J.  M. 
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Action  of  Phosphoric  Acid  in  Different  Phosphates.  Oskak 
BbTTCiiEK  {Bied.  Centr.,  1903,  32,  655—659  ;  from  Jllustr.  Landw. 
Zeit.,  1903,  31  and  32). — The  results  of  pot  experiments  in  which  oats 
were  manured  with  double  superphosphate  and  with  new  phosphatic 
manures  showed  that  the  value  of  basic  shxg  should  be  estimated 
according  to  the  amount  of  pho.-phoric  acid  soluble  in  citric  acid,  and 
that  the  Dafert-lleitmair  method  is  unsuitable.  N.  H.  J.  M. 


Analytical   Chemistry. 


The  Testing  and  Employment  of  Normal  Sodium  Oxalate 
in  Volumetric  Analysis.  S.  P.  L.  Sorensen  [Zeit.  anal.  Che)n., 
1903,  42,  512 — 516). — Since  the  publication  of  the  previous  paper  on 
this  subject,  a  pure  oxalate,  completely  freed  from  water  by  drying  at 
240",  has  been  placed  on  the  market.  The  remainder  of  the  paper  is 
a  resume  of  the  methods  already  described  (this  vol.,  ii,  684). 

M.  J.  S. 

Method  for  the  Detection  of  Chlorides,  Bromides,  and 
Iodides.  Stanley  Benedict  and  J.  F.  Snell  {J.  Amer.  Chem.  Soc, 
1903,  25,  809— 814).— The  following  method  for  the  detection  of 
chlorides,  bromides,  and  iodides  in  presence  of  one  another  is  recom- 
mended as  simple,  delicate,  and  trustworthy. 

Potassium  iodate  and  acetic  acid  are  added  to  the  neutral  solution  ; 
a  coloration  indicates  the  pi-esence  of  iodide,  which  can  be  confirmed 
by  shaking  a  portion  of  the  solution  with  chloroform  or  carbon  di- 
sulphide.  If  iodide  is  present,  a  further  quantity  of  potassium  iodate 
is  added  to  the  solution  and  the  liberated  iodine  is  expelled  by  boiling. 
The  whole  of  the  iodine  having  been  thus  removed,  dilute  nitric  acid 
is  added  ;  if  a  coloration  is  produced,  the  presence  of  bromide  is 
indicated  and  may  be  confirmed  by  shaking  a  portion  of  the  solution 
with  chloroform  or  carbon  disulphide.  The  solution  is  boiled  until 
colourless,  and  potassium  iodide  is  then  added.  The  potassium  iodide 
destroys  the  excess  of  iodate,  and  the  excess  of  iodide  is  in  turn 
decomposed  by  the  nitric  acid.  The  solution  is  again  boiled  until 
colourless,  and  is  then  treated  with  an  equal  volume  of  concentrated 
nitric  acid  and  a  few  drops  of  silver  nitrate  solution.  The  production 
of  a  white  precipitate,  insoluble  on  boiling,  indicates  the  presence  of 
chloride. 

If  a  thiocyanate  is  pre.<-ent,  the  test  for  iodide  must  be  made  iu  a 
small  portion  of  the  solution  after  the  addition  of  sodium  acetate.  The 
main  portion  of  the  solution  is  treated  as  already  described,  the  thio- 
cyanic  and  hydriodic  acids  being  both  completely  oxidised  in  presence 
o.?  the  acetic  acid. 

If  salts  of  other  acids  are  present,  the  solution  is  acidified  with  dilute 
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nitric  acid  and  silver  nitrate  is  added.  The  precipitate  is  washed  and 
digested  with  zinc  and  dilute  sulphuric  acid ;  the  resulting  solution  is 
neutralised,  filtered,  and  examined  by  the  method  already  described. 

E.G. 

Purification  and  Estimation  of  Iodine.  Abraham  Gross  {J. 
A  liter.  Cheiii.  Soc,  1903,  25,  987 — 990). — Stas's  method  of  dissolving 
iodine  in  concentrated  potassium  iodide,  precipitating  with  water,  and 
subsequent  drying  and  sublimation  was  found  to  give  the  purest 
specimen.  The  best  drying  agent  was  found  to  be  sulphuric  acid, 
although  the  iodine  is  not  contaminated  by  drying  over  calcium 
chloride. 

The  purity  of  the  iodine  may  be  ascertained  by  titration  as  follows  : 
2  grams  of  the  sample  are  placed  in  a  flask  with  40  c.c.  of  water 
and  4  grams  of  granulated  zinc.  When  colourless,  the  liquid  is  diluted 
to  500  c.c,  and  in  50  c.c.  of  this  the  iodine  is  titrated  with  silver 
nitrate,  using  potassium  chromate  as  indicator.  L.  de  K. 

Preparation  of  Pure  Iodine ;  Action  of  Dry  Potassium  Di- 
chromate  on  Alkali  Bromides.  Lucien  L.  de  Koninck  (CJiem. 
Centr.,  1903,  ii,  523 — 524;  from  Bull.  Assoc,  beige  des.  chim.,  1903, 
17,  157 — 165). — In  a  previous  paper  by  the  author  on  the  prepara- 
tion of  pure  iodine  {ibid.,  17,  15),  it  was  assumed  that,  unlike  the 
alkali  iodides,  the  bromides  were  not  decomposed  by  fusion  with 
potassium  dichromate,  but  subsequent  experiments  have  shown  such 
not  to  be  the  case.  Potassium  bromide,  when  fused  with  potassium 
dichromate,  loses  the  greater  portion  of  its  bromine.  When,  however, 
a  certain  amount  of  normal  potassium  chromate  has  been  added,  no 
reaction  takes  place.  This  accounts  for  the  fact  that  a  mixture  of 
much  potassium  iodide  with  but  little  bromide  still  yields  pure  iodine, 
as  the  normal  chromate  formed  in  the  reaction  prevents  the  decom- 
position of  the  bromide.  L.  de  K. 

New  Method  for  the  Estimation  of  Sulphuric  Acid.  R. 
SiLBERCERGER  {Bei\,  1903,  36,  2755 — 27G2). — The  estimation  of  sul- 
phuric acid  by  barium  chloride  involves  several  sources  of  error, 
in  which  the  solubility  of  barium  sulphate  in  acids  appi'oximately 
compensates  the  retention  of  barium  chloride  by  the  precipitate. 
The  inaccuracy  is  greater  in  presence  of  iron.  These  defects  are 
completely  avoided  by  precipitation  with  an  alcoholic  solution  of 
strontium  chloride.  The  precipitated  strontium  sulphate  is  crystal- 
line, lilters  and  washes  readily,  and  does  not  retain  any  chloride,  and 
the  filtrate  is  entirely  free  from  sulphate.  The  presence  of  iron  or 
zinc  salts  has  no  indueuce  on  the  parity  of  the  precipitate.  The 
method  was  tested  in  its  application  to  the  estimation  of  sulphur  in 
pyrites  with  favourable  results.  C.  H.  D. 

Titration  of  Sulphuric  Acid  by  Benzidine  Hydrochloride. 
WuLi'  Johannes  ^ICller  and  Karl  DCrkes  {Zeil.  audi.  Cliem.,  1903, 
42,    477 — 192). — The    principle    of     this    method    has    already    been 
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described  (Abstr.,  1902,  ii,  425).  The  authors  now  describe  experi- 
ments with  more  widely  varying  quantities  of  sulphuric  acid,  as  well  as 
the  conditions  necessary  for  accuracy.  The  precipitated  benzidine 
sulphate  always  carries  down  a  little  of  the  hydrochloride ;  by  pre- 
cipitation at  boiling  temperature,  this  is  reduced  to  a  minimum.  Free 
sulphuric  acid  requires  to  be  exactly  neutralised  before  titration,  as 
the  acidity  of  benzidine  hydrochloride  is  nob  altered  by  the  addition 
of  sulphuric  acid.  ^The  error  due  to  the  solubility  of  benzidine  sulphate 
can  be  eliminated  by  working  at  an  appropriate  dilution ;  1  gram  of 
sulphuric  acid  requires  a  volume  of  500  c.c. ;  0"05 — 0"01  gram,  50  c.c. 
The  excess  of  benzidine  solution  should  be  restricted  to  10 — 20  c.c, 
and  the  error  due  to  absorption  of  the  hydrochloride  is  got  rid  of  by 
standardising  the  alkali  hydroxide  with  known  amounts  of  sulphates. 

M.  J.  S. 

Analysis  of  Persulphates.  Dioscoride  Vitali  (CViem.  Centr.,  1903, 
ii,  312—313  ;  from  Boll.  Chim.  Farm.,  42,  273—286,  321— 326).— Per- 
sulphates may  be  estimated  by  boiling  the  solution  with  barium  chloride 
and  collecting  the  barium  sulphate  thus  formed.  Experiments  based 
on  the  volumetric  estimation  of  the  excess  of  barium  or  of  the  chlorine 
liberated,  gave,  however,  unsatisfactory  results.  Good  results  are  also 
obtained  by  boiling  with  excess  of  standard  solution  of  sodium 
carbonate,  evaporating  to  dryness,  igniting  the  residue,  and  finally 
titrating  the  excess  of  alkali. 

The  author  communicates  a  new  process  based  on  the  insolubility  of 
strychnine  persulphate.  The  solution  is  mixed  with  an  excess  of 
strychnine  nitrate,  and  after  24  hours  the  precipitate  is  collected  on  a 
small  weighed  filter,  washed  with  as  little  water  as  possible,  dried  at 
100°,  and  weighed.  One  hundred  c.c.  of  mother  liquor  retain  0  04  gram 
of  strychnine  persulphate.  L.  de  K. 

Estimation  of  Persulphates.  Charles  Marie  and  L.  J.  Bunel  {Bull. 
Soc.  chim.,  1903,  [iii],30,  930 — 933.  Compare  Peters  and  Moody,  Abstr., 
1902,  ii,  105). — The  authors  find  that  the  decomposition  of  an  alkali  per- 
sulphate into  the  alkali  sulphate  and  sulphuric  acid  by  ebullition  of  an 
aqueous  solution  of  the  salt,  the  reaction  on  which  Tarugi  bases  his 
method  for  the  estimation  of  persulphates,  does  not  take  place  so  rapidly 
as  that  author  states  (this  vol.,  ii,  238).  They  suggest  the  following 
method  for  the  estimation  of  persulphates.  From  0*3  to  0*4  gram  of  the 
salt  is  dissolved  in  100  c.c.  of  water  and  the  solution  exactly  neutralised, 
using  methyl-orange  as  indicator  ;  2  c.c.  of  methyl  alcohol  are  then 
added,  and  the  liquid  is  warmed  at  70 — 80°  for  5  minutes  and 
finally  boiled  for  10  minutes.  At  the  end  of  this  time,  the  liquid  is 
cooled  and  titrated;  using  methyl-orange  as  indicator.  In  estimating 
ammonium  persulphate  by  this  method,  the  ammonia  is  oxidised  to 
nitrogen  and  water,  and  it  is  therefore  not  necessary  to  eliminate  it 
first  by  adding  a  solution  of  an  alkali  hydroxide.  T.  A.  II. 

Quantitative  Separation  of  Selenium  from  Tellurium. 
Giovanni  Pellini  {Gazzetta,  1903,  33,  i,  515 — 518.  Compare  Jannasch 
and   Mlillerj    Abstr.,    1899,   i,   59). — To  a  solution  of   selenium  and 
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tellurium  dioxides  containing  O'l  to  05  gram  and  made  faintly  acid 
with  liydrochloric  acid,  is  added  from  50  to  100  c.c.  of  saturated 
ammonium  tartrate  solution,  after  which  the  liquid  is  heated  for  1 
to  1^  hours  at  50 — 60'^  with  hydrazine  sulphate,  which,  under  these 
conditions,  reduces  the  selenium,  hut  not  the  tellurium  dioxide.  A. 
little  hydraxine  sulphate  should  then  be  added  in  order  to  make  certain 
of  the  total  precipitation  of  the  selenium,  which  is  collected  on  a  tared 
tiller  or  in  a  Gooch  crucible,  washed  with  warm  water  and  a  little 
absolute  alcohol,  dried  at  105°,  and  weighed  as  selenium.  The  tellurium 
in  the  filtrate  is  precipitated  by  means  of  hydrogen  sulphide,  tlie  liquid 
filtered  through  a  small  filter  on  which  the  precipitate  is  washed  with 
water  ;  the  filter  and  pi'ecipitate  are  then  treated  in  a  crucible  with 
fuming  nitric  acid  of  sp.  gr.  152  and  the  excess  of  acid  expelled  on 
the  water-bath,  the  mass  being  then  dissolved  in  hydrochloric  acid  and 
the  sulphuric  acid  formed  by  the  oxidation  precipitated  by  means  of 
barium  chloride  and  filtered  oS ;  the  telluiium  in  the  filtrate  is 
reduced  by  hydi-azine  hydrochloride,  filtered  off  quickly,  washed  with 
water,  and  finally  with  absolute  alcohol,  dried  at  105°,  and  weighed. 

T.  H.  P. 


Applicability  of  Dumas's  Method  to  the  Estimation  of 
Nitrogen  in  Gaseous  Mixtures.  K.  W.  Charitschkoff  (J.  Huss. 
Fhys.  Chem.  Soc,  1903,  35,  411 — 416). — The  author  has  applied  Dumas' 
method  of  estimating  nitrogen  to  the  case  of  generator  or  Dowson 
gas,  where  this  is  the  only  determination  necessary,  and  also  to  the 
direct  measurement  of  nitrogen  in  an  ordinary  gas  analysis,  in  which 
it  serves  as  a  check  on  the  other  numbers  obtained.  The  appai-atus 
employed  is  the  same  as  that  generally  used  in  this  method,  except  that 
the  carbon  dioxide  passes  into  the  copper  oxide  tube  by  means  of  one 
arm  of  a  T-piece,  through  the  other  arm  of  which  is  passed  the  gas  to 
be  analysed.  To  be  quite  certain  that  no  other  gas  is  present  in  the 
nitrogen  measured,  it  is  best  to  pass  the  latter  a  second  time  through 
the  copper  oxide  tube  and  again  measure  it.  The  method  gives  results 
in  good  agreement  with  those  obtained  by  Hempel's  method. 

In  using  the  method  for  technical  purposes,  it  is  best  to  employ  an 
iron  tube  for  the  copper  oxide  and  to  provide  the  ends  of  the  tube  with 
cooling  arrangements.  T.  II.  P. 


Estimation  of  the  Nitrogen  in  Creatine  by  Kjeldahl's 
Method.  (Jakl  Becikr,  Gustav  Fingeulino,  and  August  AIougen 
{^Zeit.  j^hysiol.  Chem.,  1903,  39,  329 — 335.  Compare  this  vol.,  ii,  687). 
— The  recent  statement  by  Kutscher  and  Steudel  that  Kjeldahl's 
method  cannot  be  employed  in  the  analysis  of  many  substances  of 
physiological  importance  was  supported  by  experiments  in  which, 
in  particular,  creatine  yielded  untrustworthy  results.  The  present 
experiments  show  that  this  is  unfounded.  Kutscher  and  Steudel'a 
results  aie  explained  by  their  not  having  applied  the  Kjeldahl  method 
with  proper  precautions  ;  in  particular,  the  period  of  boiling  with  acid 
was  too  short.  W.  D.  il. 

VOL.  Lxxxiv.  ii.  52 
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Kjeldahl's  Method.  Hans  Malfatti  {Zeil.  2ihysiol.  Chem.,  1903, 
39,  467 — 472). — Another  protest  against  the  objections  raised  by 
Kutscher  and  Steudel  (this  vol.,  ii,  687)  as  to  the  value  of  Kjeldahl's 
method.  In  the  author's  experience,  even  in  relation  to  creatine  and 
creatinine,  the  method  yields  trustworthy  results.  Naturally  it 
would  not  be  employed  alone  in  the  estimation  of  nitrogen  in  sub- 
stances of  unknown  constitution.  W.  D.  H. 


Detection  and  Estimation  of  Ammonia  by  means  of  Sodium 
Picrate.  C.  Eeicitard  {Chein.  Zeit.,  1903,  27,  979—980,  1007—1008). 
— Advantage  is  taken  of  the  slight  solubility  of  ammonium  picrate. 
The  ammonium  salt,  such  as  the  chloride  or  sulphate,  is  dis.solved  in 
the  smallest  possible  quantity  of  cold  water,  the  solution  is  heated  to 
boiling,  and  mixed  with  an  excess  of  a  boiling  10  per  cent,  solution  of 
sodium  picrate.  The  liquid  is  then  allowed  to  cool  gradually,  and 
when  quite  cold  is  decanted.  The  portion  adhering  to  the  crystals  is 
removed  by  means  of  filter-paper,  which  operation  may  be  conducted 
without  any  loss  of  substance.  The  crystals  are  then  dried  at  60 — 70° 
and  weighed.  Carbonates  or  cyanides  should  be  absent,  and  also 
compounds  of  potassium,  rubidium,  and  caesium,  but  lithium  does  not 
interfere.  L.  de  K. 


Estimation  of  Nitrates  in  Waters  by  the  Schultze-Schloesing 
Method.  LuciEN  L.  de  Koninck  {Chem.  Centr.,  1903,  ii,  461 — 462; 
from  Bull.  Assoc,  beige  des  chim.,  1903,  17,  117 — 120). — To  estimate  a 
nitrate  in  the  presence  of  a  carbonate  by  the  Schulze-Schlcesing 
process,  the  gas  evolved  by  the  action  of  hydrochloric  acid  and  ferrous 
chloride  is  collected  over  aqueous  potassium  hydroxide,  and  the 
resulting  nitric  oxide  is  finally  measured  over  water.  It  is,  however, 
more  convenient  first  to  decompose  the  carbonates.  Bromides  do  not 
interfere. 

When  estimating  silica  in  water  containing  nitrates,  the  author 
prefers  to  acidify  with  sulphuric  acid  instead  of  hydrochloric  acid,  at 
least  when  a  platinum  dish  is  used.  L.  de  K. 


Estimation  of  Arsenious  Oxide  in  Paris  Green.  John  K. 
Haywood  {J.  Amer.  Chem.  Soc,  1903,  25,  963— 968).— A  modification 
of  the  Avery-Beans  method  (Abstr.,  1901,  ii,  623),  con.^isting  in 
determining  separately  the  free  undissolved  arsenious  acid  and  the 
portion  dissolved  by  the  acid  employed. 

0*3  to  0*4  gram  of  the  sample  of  Paris  green  is  treated  with  strong 
hydrochloric  acid  until  all  the  "green"  has  dissolved,  and  the  un- 
dissolved residue  is  washed  and  collected.  The  arsenious  acid  which 
has  passed  into  the  solution  is  estimated  by  the  Avery-Beans  method. 
The  undissolved  portion  is  boiled  with  water  and  5  grams  of  sodium 
hydrogen  carbonate,  and  when  cold  it  is  made  slightly  acid  to  methyl- 
orange.  It  is  then  again  rendered  alkaline  with  sodium  hydrogen 
carbonate  and  titrated  as  usual  with  st^wdard  iodine.  L..  de  K, 
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The  Mercury  Cathode  in  Electrochemical  Analysis.  Edgar 
F.  Smith  (/.  Amer.  Chem.  Soc,  1903,  25,  883— 892).— The  use  of  a 
mercury  cathode  in  electrochemical  analyses  is  advantageous. 
Sulphates  of  copper,  nickel,  zinc,  and  iron  completely  deposit  the 
metals;  iron  may  thus  be  separated  from  uranium,  titanium, 
zirconium,  and  thorium.  The  sulphuric  acid  liberated  may  afterwards 
be  titrated. 

Nitrates  may  be  similarly  decomposed.  It  is  found  that  if 
sulphuric  acid  is  added,  the  nitric  acid  is  not  reduced  to  ammonia,  but 
is  liberated  as  such,  and  may  be  determined  by  titration,  allowing,  of 
course,  for  the  added  sulphuric  acid. 

Haloids  of  sodium,  barium,  ifec,  may  be  analysed  by  using  a  weighed 
silver-coated  platinum  gauze  as  anode.  The  chlorine,  for  instance, 
combines  with  the  silver,  and  is  estimated  from  the  increase  in  weight. 
The  metal,  sodium  for  instance,  combines  with  the  mercury,  and  by 
substituting  a  platinum  spiral  and  reversing  the  current  it  passes 
again  into  the  water  as  hydroxide,  which  may  then  be  titrated. 

The  ui^e  of  Drown  and  McKenna's  anode  and  aUo  of  the  carbon 
pencil  may  be  avoided  by  the  following  contrivance.  A  small  beaker 
of  50  c.c.  capacity  is  taken,  near  the  bottom  of  which  there  is  intro- 
duced through  the  side  a  thin  platinum  wire.  Internally,  this  dips 
into  the  mercury,  whilst  externally  it  touches  a  disc  of  sheet-copper  on 
which  the  beaker  rests  and  which  is  connected  with  the  negative 
electrode  of  a  cell,  thus  making  the  mercury  the  cathode.  The 
amalgam  obtained  is  finally  washed  with  alcohol  and  ether, 

L.  DE  K. 

Titration  of  Metals  with  Iodic  Acid.  Erwin  Eupp  (Arch. 
Pharm  ,  1903,  241,  435 — 4:4:4). — The  amount  of  metal  in  a  solution 
may  often  be  estimated  by  adding  not  too  small  an  excess  of  potassium 
iodate  solution  (suitably  of  about  2  per  cent,  strength),  diluting  to  a 
known  volume,  allowing  to  remain  for  a  time,  filtering  from  the  pre- 
cipitate of  iodate,  mixing  an  aliquot  part  of  the  liquid  with  dilute 
sulphuric  acid  and  potassium  iodide,  and  titrating  the  liberated  iodine 
with  iV/lO  thiosulphate  solution  and  starch  as  indicator.  The  iodate 
solution  itself  is  also  standardised  with  the  iV/lO  thiosulphate.  In  the 
case  of  barium  and  lead  salts,  five  minutes  to  half  an  hour  suffice  for 
the  digestion,  and  the  solution  should  contain  fx'ee  acetic  acid  ;  any 
free  mineral  acid  present  should  bo  removed  by  adding  sodium  acetate. 
With  mercuric  salts,  some  nitric  or  sulphuric  acid  should  be  present, 
but  not  hydrochloric  acid  ;  the  digestion  should  be  continued  ivv  one 
day  in  a  cool  place.  With  mercurous  and  silver  salts,  free  nitric  or 
sulphuric  acid  should  bo  present,  and  the  digestion  should  be 
continued  for  two  hours  and  for  five  minutes  respectively.  With 
bismuth  salts,  the  precipitate  had  .a  very  varying  composition,  and 
consequently  bismuth  cannot  be  estimated  in  this  way.  Of  the  Nj\0 
thiosulphate  solution,  1  c.c.  =  0001145  gram  Ba,  0-00172  gram  Pb, 
0001669  gram  llg",  0-003338  gram  llg',  and  0001798  gram  Ag. 

Iodic  acid  mny  be  estimated  in  a  similar  manner  by  adding  a  known 
excess  of  standard  silver  sulphate  solution,  then  an  excess  of  iodate 
solution,  allowing  to  remain,  filtering,  and  titrating  with  thiosulphate  ] 

52—2 
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1  c.c.  of  iVyiO  tliiosulphate  solution  =  0'01 749  gram  lOg.  Silver 
nitrate  cannot  be  used,  as  some  of  the  excess  of  it  is  carried  down  by 
the  precipitated  silver  iodate.  C.  F.  B, 

Rapid  Precipitation  of  Metals  in  the  Electrolytic  "Way. 
Franz  F.  Exner  (J.  Amer.  Chem.  Soc,  1903,  25,  896— 907).— An 
ordinary  platinum  dish  is  used  as  cathode,  the  anode  being  a  spiral 

2  inches  in  diameter  of  heavy  platinum  wire  ;  its  centre  is  depressed 
to  give  it  the  form  of  a  shallow  bowl.  It  should  be  made  to  perform 
500 — 600  revolutions  per  minute.  The  volume  of  the  liquid  should 
not  exceed  125  c.c.  It  is  heated  to  boiling  at  the  start,  but  no  further 
heating  is  necessary  during  the  electrolysis.  That  under  these  cix'cum- 
stances  the  metals  are  rapidly  and  completely  precipitated  from  suit- 
able solutions  was  proved  by  a  large  number  of  experiments. 

L.  DE  K. 

Electrolytic  Separations  of  Metals.  Edgar  F.  Smith  {J.  Amer. 
Chem.  Soc,  1903,  25,  892— 896).— Silver  may  be  separated  by 
electrolysis  from  selenium,  both  in  the  presence  of  potassium  cyanide 
or  free  nitric  acid.  Mercury  may  be  similarly  separated  from 
selenium.  Both  silver  and  mercury  may  be  separated  from  tellurium 
in  the  presence  of  nitric  acid,  but  not  of  potassium  cyanide.  Copper 
may  be  separated  from  selenium  both  in  the  presence  of  potassium 
cyanide  and  free  nitric  or  sulphuric  acid.  From  tellurium,  it  may  be 
separated  in  the  presence  of  free  nitric  acid,  but  not  of  potassium 
cyanide.     Full  details  are  given  of  the  sti-ength  of  the  currents,  (fee. 

L.  DE  K. 

Colorimetric  Estimation  of  Small  Quantities  of  Potassium. 
LuciAN  A.  Hill  (/.  Amer.  Chem.  Soc,  1903,  25,  990— 992).— The 
potassium  platinichloride  precipitate,  obtained  in  the  usual  manner,  is 
dissolved  in  boiling  water  and  diluted  to  a  definite  volume  of  say 
100 — 200  c.c.  Fifty  c.c.  of  this  solution  are  placed  in  a  colour  comparison 
cylinder  and  3  c.c.  of  stannous  chloride  solution  added.  By  comparing 
the  yellow  colour  thus  produced  with  that  obtained  from  solutions  of 
known  strength,  the  amount  of  potassium  may  ba  readily  ascertained. 

The  stannous  chloride  solution  is  prepared  by  boiling  75  grams 
of  granulated  tin  with  400  c.c.  of  hydrochloric  acid  until  nearly  all 
dissolved.  The  standard  comparison  liquid  is  made  by  dissolving 
O'MB  gram  of  potassium  platinichloride  in  100  c.c.  of  water;  before 
use,  1  c.c.  of  this  is  diluted  to  100  c.c,  when  each  c.c.  will  represent 
0*01  mg.  of  potassium  oxide.  L.  de  K. 

Volumetric  Estimation  of  Sodium  Sulphide.  Martin 
Battegay  {Zeit.  Farh.-Text.  Chem.,  1903,  2,  349— 350).— To  a  suitable 
volume  of  the  sodium  sulphide  solution,  the  alkali  of  which  has  been 
exactly  neutralised  with  acetic  acid,  using  phenolphthalein  as  indicator, 
a  solution  of  zinc  sulphate  of  known  strength  is  added  until  the  whole 
of  the  sulphur  of  the  sodium  sulphide  is  precipitated  as  insoluble  zinc 
sulphide ;  the  end-point  is  reached  when,  on  placing  a  drop  of  the 
solution  on  blotting-paper  moistened  with  cadmium  sulphate,  a  yellow 
coloration  of  cadmium  sulphide  is  no  longer  produced. 
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The  sodium  sulphide  can  also  be  estimated  in  the  solution  by  titra- 
ting the  sulphide  and  thiosulphate  together,  after  neutralising  the 
alkali  with  acetic  acid,  by  means  of  a  lY/lO  iodine,  and  subsequently 
determining  the  amount  of  thiosulphate  left  in  solution  after  precipi- 
tating the  sulphide  with  an  excess  of  zinc  sulphate.  A  series  of 
analyses  are  quoted,  showing  the  close  concordance  of  results  obtained 
by  the  two  methods.  W.  A.  D. 

Rapid  Gravimetric  Method  of  Estimating  Calcium.  Frederick 
B.  Guthrie  and  C.  K.  Barker  (./.  Roy.  Soc.  N.  S.  Wales,  1902,  36, 
132 — 13-t). — The  following  method  for  the  estimation  of  calcium  is 
recommended  as  being  both  rapid  and  accurate.  The  calcium  oxalate  is 
precipitated,  washed,  and  dried  in  the  usual  way,  and  transferred  to  a 
platinum  crucible.  Ammonium  nitrate,  previously  dried  at  100°  and 
powdered,  is  mixed  with  the  calcium  oxalate  in  the  proportion  of  about 
3  of  the  former  to  2  of  the  latter.  The  crucible  is  then  heated 
cautiously  with  the  Bunsen  flame  for  10  minutes.  The  whole  of  the 
calcium  salt  is  thus  converted  into  oxide,  and  further  ignition  by 
means  of  the  blowpipe  is  unnecessary.  E.  G. 

Evaluation  of  Commercial  Calcium  Carbide.  Vincenzo  Recchi 
{Gazzetta,  1903,  33,  i,  153 — 155). — The  author  describes  a  simple 
apparatus  for  determining  the  volume  of  acetylene  evolved  by  a  sample 
of  calcium  carbide.  It  consists  of  two  Marriotte's  bottles,  the  lower  aper- 
tures of  which  are  connected  by  a  piece  of  india-rubber  tubing  furnished 
with  a  clip.  One  of  the  bottles.  A,  has  a  mark  on  its  neck  up  to  which 
it  is  filled  with  water  saturated  either  with  salt  or  acetylene ;  into  the 
mouth  of  A  is  fitted,  by  means  of  an  india-rubber  stopper,  a  piece  of  wide 
glass  tubing  10  cm.  long,  which  is  closed  at  its  upper  end  by  an  india- 
rubber  stopper,  through  which  passes  a  glass  rod,  carrying  at  its  lower 
extremity  a  small  cylindrical  metal  box  holding  a  known  weight  of 
the  carbide.  The  other  bottle  is  lowered,  the  clip  on  the  connecting 
tube  loosened,  and  the  carbide  lowered  into  the  water.  When  all 
action  ceases,  the  liquids  in  the  two  bottles  are  brought  to  the  same 
height,  the  clip  closed,  and  the  bottle  A  then  filled  up  to  the  mark  on 
the  neck  from  a  graduated  vessel.  The  volume  of  water  added  equals 
that  of  the  acetylene  generated. 

Using  bottles  of  3  litres  capacity,  as  much  as  15  grams  of  the 
carbide  may  be  taken,  so  that  the  use  of  a  fair  average  sample  may  be 
ensured.  T.  H,  P. 

Detection  of  Strontium  in  the  presence  of  Calcium  by- 
means  of  Potassium  Chromate  and  Ammonia.  C.  Reiciiaru 
{Chem.  Zeit.,  1903,  27,  877—879,  895  —  896,  913— 914).— Calcium  salts 
are  not  precipit.ited  by  potassium  chromate  unless  the  solutions  are 
exceedingly  concentrated ;  the  precipitate  is  then  pale  yellow  and 
crystalline,  but  only  represents  a  portion  of  the  calcium.  On  adding 
auimonia,  strong  solutions  of  calcium  are  t lightly  precipitated  by 
potassium  chromate.  The  calcium  precipitate  does  not  adhere  to  the 
sides  of  the  beaker,  which  distinguishes  it  from  the  strontium 
precipitate.     Strontium  salts  in  dilute  (1*5  to  2  per  cent.)  solutions  are 
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precipitated  by  potassium  chromate,  and  on  adding  ammonia  even  more 
dilate  solutions  are  aifected.  The  precipitate  looks  almost  exactly 
like  the  yello;v  molybdate  precipitate.  If  strontium  is  to  be  looked 
for  in  the  presence  of  calcium,  the  use  of  ammonia  should  be  avoided. 
The  liquid  should  be  heated  to  70°  or  80°,  but  not  be  raised  to  boiling  ; 
the  characteristic  deposit  of  strontium  chromate  will  then  strongly 
adhere  to  the  sides  of  the  vessel.'  L.  de  K. 

Apparatus  for  the  Gasometric  Evaluation  of  Zinc  Dust 
and  Similar  Work.  Lucien  L.  de  Koninck  [Chem.  Centr.,  1903,  ii, 
521—521'  ;  from  Bull.  Assoc,  helge  des  Ghim.,  1^03,  17,  112— 117).— A 
specially  modified  generating  flask,  which  is  connected  by  a  spiral  vessel 
(to  give  elasticity,  and,  if  needed,  serve  as  a  condenser)  to  a  gas 
burette.  L.  de  K. 

Decomposition  of  Galena  and  Chalcopyrite  for  Analysis. 
CiiARLES  Boucher  {Bull.  Soc.  chira.,  1903,  [lii],  30,  933— 936).— From 
1  to  2  grams  of  galena  in  fine  powder  are  mixed  with  from  4  to  5  times 
its  weight  of  a  mixture  of  sodium  persulphate  (3  parts)  with  ammonium 
niti-ate  (1  part)  and  the  mixture  heated  on  a  fairly  warm  sand-bath 
for  5  or  6  minutes  or  until  no  dark  particles  of  undecompos^ed  galena 
remain.     The  fused  mass  is  then  treated  in  the  usual  way. 

The  procedure  with  chalcopyrite  is  similar,  but  it  is  recommended 
to  conduct  the  operation  in  a  matrass  of  Jena  glass  to  avoid  loss  by 
spiiting.  If  the  minerals  contain  manganese,  this  will  be  found  in 
the  insoluble  residue  as  manganese  dioxide.  This  process  is  not  suit- 
able for  the  estimation  of  sulphur  in  these  minerals,  and  does  not  give 
satisfactory  results  with  natural  sulphides  other  than  those  mentioned 
above.  T.  A.  H. 

Volumetric  Determination  of  Copper  by  means  of  Potassium 
Xanthate.  Bernardo  Oddo  {Atti  R.  Accad.  Li7icei,  1903,  [v],  12, 
i,  435 — 439). — The  method  for  estimating  copper  proposed  by  the 
author  makes  use  of  a  decinormal  solution  of  potassium  xanthate, 
which  reacts  with  a  copper  salt  giving  a  brownish-black  precipitate  of 
the  formula  (0EfCS*S).20u,  and  this  instantaneously  decomposes 
yielding  the  llocculent  yellow  compound,  SCu'CS'OEt.  As  indicator, 
s-diphenylcarbazide  is  employed,  which  with  copper  salts  gives  copper 
diphenylcarbazone,  having  an  intense  violet  colour  (see  Oazeneuve, 
Abstr.,  1900,  i,  465,  and  1900,  ii,  627);  in  presence  of  the  yellow 
copper  compound,  the  colour  will  appear  brick-red. 

The  decinormal  potassium  xanthate  is  unstable,  and  must  be  stand- 
ardised by  titration  with  copper  sulphate  solution  in  presence  of 
s-diphenylcarbazide. 

The  method  is  carried  out  as  follows  :  to  the  copper  solution  to  be 
tested,  an  excess  of  the  decinormal  potassium  xanthate  solution  is 
added,  then  a  little  diphen}lcarbazide  solution  ;  the  excess  of  xanthate 
is  then  determined  by  running  in  standard  copper  sulphate  solution 
until  the  brick-red  colour  appears.  About  2  c.c.  of  a  cold  saturated 
85  per  cent,  alcoholic  solution  of  s-diphenylcarbazide  are  required  for 
every  0-2  or  03  gram  of  the  copper  salt. 

Good  results  are  obtained  by  this  method,  which  can  be  carried  out 
in  artificial  light  as  well  as,  if  not  better  than,  in  daylight.     T.  11.  P. 
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Volumetric  Estimation  of  Mercurous  Salts  and  of  Mercurous 
and  Mercuric  Salts  together.  Euwix  Eupp  {Arch.  Fharm.,  1003, 
241,  4  44: — 4-16). — Mercurous  salts  cau  be  estimated  by  dissolving  a 
::;uitable  quantity  in  10  c.c.  of  water,  adding  10  c.c.  ot"  concentrated 
nitric  acid,  digesting  for  half  an  hour  in  the  water-bath  in  a  bottle 
with  the  stopper  tied  down,  aspirating  air  through  the  liquid  for  half 
an  hour  in  order  to  remove  oxides  of  nitrogen,  adding  2  c.c.  of  a 
saturated,  or  5  c.c.  of  a  10  per  cent,,  solution  of  ferric  alum  as  indi- 
cator, and  titrating  with  NjlO  thiocyanate  solution,  1  c.c.  of  which 
=  0010015  gram  of  mercury  (compare  Abstr.,  1902,  ii,  475). 

The  total  mercury  in  a  substance  containing  both  mercurous  and 
mercuric  salts  can  be  estimated  in  the  same  way.  Another  titra- 
tion can  be  made  by  the  iodate  method  (this  vol.,  ii,  755).  The 
mercury  found  in  the  second  titration,  reckoned  as  being  all  in  the 
mercurous  state,  will  appear  greater  than  in  the  first  titration,  because 
in  reality  some  of  it  is  present  in  the  mercuric  state,  in  which  state 
the  same  weight  of  mercury  is  twice  as  efficient  in  its  power  of 
precipitating  the  iodate  solution.  The  apparent  excess  serves  as  a 
measure  of  the  amount  present  in  the  mercuric  state  ;  that  present  in 
the  mercurous  state  can  be  calculated  by  difference,  C.  F.  B, 

Titration  of  Hydrargyrum  Praecipitatum  Alb.  Erwin  Hupp 
{Arch.  Fharm.,  1903,241,  447 — 448).  —  Of  the  sample  under  examina- 
tion, 02  gram  is  heated  for  5  minutes  with  25  c.c.  of  25  per  cent, 
nitric  acid  in  a  loosely  closed  flask  ;  to  the  solution  so  obtained,  10  c.c. 
C)f  ^V/lO  silver  niti-ate  solution  are  added,  followed  by  5  c.c.  of  water  ; 
the  heating  is  continued  for  10  minutes  ;  the  whole  is  then  cooled, 
mixed  with  5  c.c.  of  10  per  cent,  ferric  alum  solution,  and  titrated  with 
iV/lO  thiocyanate  solution  ;  of  this,  177  to  180  c.c.  should  be  required. 
Pieseuce  of  mercuric  chloride  or  of  ammonium  chloride  would  make 
the  percentage  of  chlorine  in  the  sample  greater  than  that  coiTespond- 
ing  with  pure  mercurous  chloride,  and,  in  consequence,  less  thiocyanate 
solution  would  be  required  in  the  titration.  C.  F.  B. 

Technical  Estimation  of  Mercury  in  Poor  Cinnabar  Ores 
by  Personne's  Method.  Caulo  Montanari  {GazzeMa,  1903,  33,  i, 
155 — 160). — Although  Personne's  method  for  determining  mercury 
in  cinnabar  ores  gives  high  results,  yet  the  author  considers  it  the  best 
for  technical  purposes.  For  use  with  ores  containing  1  per  cent,  or 
less  of  mercury,  an  apparatus  has  been  devised  to  prevent  any  loss 
during  the  action  of  the  aqua  regia.  This  action  is  carried  out  in  a 
lla>k  fitted  with  a  ground  stopper  carrying  a  vertical  glass  tube  H 
metres  high,  and  bent  over  at  the  top  into  the  form  of  a  hook,  the 
lower  end  of  which  is  blown  into  a  bulb  which  tapers  at  the  bottom  ; 
the  tapering  portion  dips  into  water  contained  in  a  test-tube  carried 
by  a  wire  twisted  round  the  vertical  glass  tube.  The  details  of  the 
method  are  given.  T.  11.  P. 

Standardisation  of  Permanganate.  Alexandkk  Cla.ssen  {ZtiL. 
audi.  Chein.,  1903,  42,  51G  — 518). — With  reference  to  iSkrabal's  state- 
ment (this  vol.,  ii,  684),  that  iron  prepared   by  Classen'B  electrolytic 
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method  from  the  oxalate  is  never  free  from  carbon,  it  is  shown  that 
this  was  due  in  his  experiments  to  the  prolongation  of  the  electrolysis 
during  the  night.  Even  at  tensions  of  7 — 8  volts,  perfectly  pure  iron 
is  obtained  if  the  electrolysis  is  interrupted  at  the  proper  time.  The 
carbon  is  due  to  the  reduction  of  ammonium  carbonate,  and  is  never 
obtained  when  oxalic  acid  is  present  in  the  electrolyte.         M.  J.  S. 

Electrolytic  Separation  of  Iron  and  Manganese.  J.  Koster 
{Ber.,  1903,  36,  2716— 2719).— The  double  ammonium  oxalates  of  iron 
and  manganese,  to  which  an  excess  of  ammonium  oxalate  is  added, 
are  electrolysed  with  a  current  of  1'5 — 2  amperes  and  3 — 4  volts, 
the  time  taken  being  5 — 8  hours,  and  the  solution  being  kept  cool. 
As  soon  as  the  separation  of  manganese  dioxide  at  the  anode  begins, 
a  sm  ill  amount  of  phosphorous  acid  solution  is  added,  and  this  treatment 
is  repeated  from  time  to  time  during  the  first  two  hours  of  the 
electrolysis.  A.  McK. 

Estimation  of  Manganese  in  the  Presence  of  Iron.  Georq 
VON  Knorre  {Zeit.  anyew.  Chem.,  1903,  16,  905 — 911). — A  modification 
of  the  author's  persulphate  process  (Abstr.,  1902,  ii,  108).  The  new 
process  may  be  employed  in  the  presence  of  small  quantities  of  nickel, 
copper,  and  phosphoric  acid. 

The  sample  of  iron  or  steel  is,  as  usual,  dissolved  in  dilute  sulphuric 
acid,  oxidised  with  nitric  acid,  and  the  somewhat  neutralised  solution 
is  boiled  with  excess  of  ammonium  persulphate.  It  is  now  of  the 
greatest  importance  to  remove  the  excess  of  persulphate,  and  this  may 
be  effected  by  acidifying  and  strongly  diluting  the  solution  and  then 
boiling  for  at  least  20  minutes.  When  cold,  the  precipitated  manganese 
peroxide  is  at  once  dissolved  (without  previous  filtering)  by  means  of 
a  not  too  large  amount  of  a  standard  solution  of  hydrogen  peroxide, 
and  the  excess  of  this  is  then  without  delay  titrated  with  standard  per- 
manganate. L.  DE  K. 

The  Accuracy  of  the  Acetate  Method  for  the  Separation  of 
Iron  and  Manganese.  Alwin  Mittasch  {Zeit.  anal.  Chem.,  1903, 
42,  492 — 509). — The  discordant  opinions  of  various  operators  as  to 
the  separation  of  iron  and  manganese  by  the  acetate  method  are 
undoubtedly  due  to  the  indefinite  mode  of  conducting  the  precipitation. 
For  a  successful  separation  by  a  single  precipitation,  it  is  necessary 
that  the  free  acetic  acid  and  the  alkali  acetate  should  be  present  in 
approximately  molecular  proportions.  The  solution  must  be  acid, 
but  with  acetic  acid  only.  Filtration  proceeds  most  rapidly  if  the 
acetate  is  not  added  until  the  solution  has  been  heated  nearly  to 
ebullition,  but  the  preliminary  neutralisation  of  the  solution  should 
take  place  in  the  cold;  a  very  short  boiling  (1  minute)  is  quite 
suflttcient. 

Either  ammonium  or  sodium  acetate  may  be  used,  but  as  commercial 
ammonium  acetate  is  generally  sti'ongly  acid,  this  must  be  allowed 
for  in  apportioning  the  amount  of  free  acid  to  be  added.  It  is  not 
necessary  to  add  either  acetic  acid  or  an  acetate  to  the  water 
employed  for  washing  the  iron  precipitate.     The  quantity  of  acetate 
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used  may  be  varied  within  somewhat  wide  limits,  and  if  the  above 
conditions  are  carefully  adhered  to  the  precipitation  of  the  iron  is 
absolutely  complete,  and  not  a  trace  of  manganese  can  be  detected  in 
the  precipitate.  M.  J.  S. 

Analysis  of  Chromic  Acid  and  of  its  Ammonium  Salts. 
DiMiTRi  DoBRosEUDOFF  (/.  Jiuss.  Pliijs.  Cheiii.  Soc,  1903,  35, 
408 — 411). — When  ammonium  salts  of  chi'omic  and  dichromic  acids 
are  heated,  tliey  decompose,  leaving  only  a  residue'of  chromium  trioxide, 
and  the  author  employs  this  method  for  determining  the  percentage  of 
chromium  present  in  these  salts.  The  heating  is  carried  out  in  a 
Jena  glass  flask  closed  with  a  glass  wjol  plug.  The  method  gives 
results  concordant  Avith  one  another  and  with  those  obtained  iodo- 
metrically.  T.  H.  P. 

Reduction  of  Molybdic  Acid  by  Zinc  ;  Ratio  of  Bismuth  to 
Molybdenum  in  Bismuth  Ammonium  Molybdate.  Edmund  II. 
Miller  and  Henry  Frank  {J.  Amer.  Cheuu  Soc,  1903,  25,  919—928). 
— The  authors  confirm  the  statement  of  Riederer  (see  this  vol.,  ii, 
762)  that  the  ratio  of  molybdenum  to  bismuth  in  bismuth  am- 
monium molybdate  is  as  2  :  1. 

A  series  of  expei-iments  has  been  made  to  ascertain  the  exact 
reducing  power  of  zinc  on  molybdic  acid  in  the  presence  of  sulphuric 
acid.  Under  normal  conditions,  the  compound  finally  obtained  closely 
corresponds  with  the  formula  MOo^Og-.  L.  de  K. 

Estimation  of  Uranium  and  Uranyl  Phosphate  by  the 
Zinc  Reductor.  0.  S.  Pulman,  jun.  [Amer.  J.  Sci.,  1903,  16, 
229 — 239). — A  standard  solution  of  uranium  nitrate  is  converted  into 
a  solution  of  uranium  sulphate  ;  the  latter  is  reduced  by  amalgamated 
zinc  and  the  resulting  uranous  salt  titrated  with  standard  potassium 
permanganate  (compare  Kern,  Abstr.,  1902,  ii,  51).  The  results  were 
high  when  carbon  dioxide  was  passed  during  the  reduction  into  the 
flask  containing  the  reduced  product,  but  sharp  x'esults  were  obtained 
when  no  carbon  dioxide  was  present  and  when  the  titration  was  per- 
formed in  presence  of  air.  It  is  accordingly  supposed  that  the  uranium 
salt  is  reduced  by  the  zinc  reductor  below  the  uranous  stage  and  then 
reoxidised  by  the  atmosphere  ;  the  lower  oxide  is  rapidly  oxidised  under 
tho.se  conditions  to  exactly  the  uranous  state,  whilst  the  uranous  salts 
are  sufficiently  stable  to  permit  of  their  being  estimated  before  they 
are  oxidised.  A.   MuK. 

Estimation  of  Vanadium.  Emile  Campagne  {Btr.,  1903,  36, 
3101 — 3176). — Vanadic  acid  or  its  salts  are  reduced  by  evaporating 
nearly  to  dryness  with  much  concentrated  hydrochloric  acid,  the 
operation  being  repeated  three  times.  Finally,  a  small  (juantity  of 
sulphuric  acid  is  added  and  the  heating  continued  until  all  hydrogen 
chloride  has  been  driven  off.  The  residue  is  taken  up  in  about  300 
c.c.  of  water,  heated  to  60'^  and  titrated  with  permanganate. 

In  applying  the  method  to  steel  analy.sis,  tho  metal  is  dissolved  in  nitric 
acid  and  tho  nitrates  converted  into  oxides  byjgeutlo  ignition.     These 
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are  dissolved  in  concentrated  hydrochloric  acid  and  boiled  with  ferric 
chloride,  converting  the  oxychloride,  VOClg,  present  into  VOClg.  Mo&t 
of  the  iron  is  removed  by  Rothe's  method,  namely,  extraction  with 
ether;  the  aqueous  solution  is  then  again  boiled  with  hydrochloric  acid 
and  the  chlorides  converted  ipto  sulphates,  when  ferric  sulphate  aud 
divanadyl  sulphate  are  formed  ;  the  latter  is  directly  titrated  with 
permanganate.  E.  F.  A. 

Volumetric  Estimation  of  Bismuth  as  Molybdate  and  its 
Separation  from  Copper.  Herman  S.  Riederek  {J.  Amer.  Chem. 
Soc,  1903,  25,  1)07 — ^\'d).—  Volumelric  Estimation  of  Bismuth. — The 
nitric  acid  sohitionof  bismuth  is  mixed  with  a  large  excess  of  ordinary 
molybdate  solution,  and  the  free  nitric  acid  is  then  nearly  neutralised 
with  ammonia,  using  methyl-orange  as  a  guide.  After  warming  for 
some  time,  the  precipitaite  is  collected  and  washed  with  a  3  per  cent, 
solution  of  ammonium  sulphate.  It  is  then  dissolved  in  dilute  sul- 
phuric acid  and  treated  in  a  reductor  with  zinc,  and  the  resulting 
molybdenum  oxide  is  titrated  as  usual  with  standard  permanganate. 
Provided  the  precipitate  is  of  a  pure  white  colour,  the  ratio  between 
mobyldenum  and  bismuth  is  practically  as  2:1. 

Separation  of  Bismuth  from  Co])per. — The  solution  is  mixed  with 
a  large  excess  of  tartaric  acid  and  then  rendered  strongly  alkaline  with 
potassium  hydi'oxide.  Potassium  cyanide  is  now  added  until  the  blue 
copper  colour  has  disappeared,  and  the  bismuth  is  then  precipitated 
with  hydrogen  sulphide.  This  is  then  well  washed  and  redissolved  in 
dilute  nitric  acid,  from  which  solution  it  is  then  precipitated  as  car- 
bonate or  else  it  is  titrated  as  first  directed.  L.  de  K. 

Gas  Burner.  L.  Quennessen  {Bull.  Soc.  chim.,  1903,  [iii],  30, 
998 — 999). — This  burner  has  been  devised  to  facilitate  the  treatment 
with  strong  acids  of  the  metallic  "cornets"  obtained  in  the  assay  of 
gold,  silver,  and  platinum.  It  consists  of  a  Bunsen  burner,  in  wliicli 
the  rose  takes  the  form  of  an  expanded  tubular  ring  perforated  on 
its  inner  surface;  the  top  of  the  burner  tube  is  fitted  with  an  adjust- 
able rest  of  special  pattern,  on  which  the  glass  tube  containing  the 
cornet  and  the  appropriate  acid  stands,  and  is  further  supported  by 
a  wire  rest  rising  from  a  clamp,  attached  half-way  down  the  burner 
tube.  By  this  means,  the  glass  tube  is  heated  laterally,  with  the 
result  that  "  spirting "  of  the  liquid  is  prevented,  and  the  risk  of 
fracture  of  the  tube  or  breakage  of  the  cornet  is  minimised.  The 
burner  is  figuz^ed  in  the  original.  T.  A.  H. 

Analysis  of  India-rubber  and  Rubber  Goods.  Carl  0.  Weber 
{Ber.,  1903,  36,  3103— 310S.  Compare  Ab^tr.,  1902,  i,  553  ;  Harries, 
Abstr.,  1902,  i,  811  ;  this  vol.,  i,  189,  642). — The  nitric  peroxide  from 
20  grams  of  lead  nitrate  is  passed  through  a  tower  containing  phos- 
phoric acid  and  then  led  into  a  benzene  solution  of  the  crude  rubber 
until  the  solution  has  a  reddish-brown  colour.  The  mixture  is  left  for 
an  hour  and  the  yellow  solid,  CjQlfjgO^N.^,  removed,  dried  at  50°,  and 
dissolved  in  acetone,  when  mineral  impurities  are  left  behind.  The  clear 
solution  is  poured  into  water  and  the  precipitated  compound  filtered 
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on  a  tared  filter  paper  and  dried  at  90°.  Resin  is  removed  by 
extraction  with  acetone  before  the  rubber  is  treated  with  the  nitric 
peroxide. 

Vulcanised  rubber  is  first  extracted  with  acetone,  and  oils,  parafiins, 
resins,  and  sulphur  estimated  in  this  extract  in  the  usual  manner. 
The  residue  is  dried  in  an  atmosphere  of  coal  gas,  weighed, 
and  extracted  twice  with  normal  alcoholic  soda  ;  it  is  then  washed 
with  hot  water,  dried  in  a  current  of  coal  gas,  weighed,  and 
the  solution  in  dry  benzene  treated  with  nitric  peroxide  and 
the  subsequent  operations  conducted  as  just  described.  If  the 
acetone  solution  of  the  additive  compound  is  poured  into  water,  a 
yellow  oil  is  obtained,  which  solidifies  only  slowly.  This  difliculty 
may  be  overcome  by  pouring  the  acetone  solution  into  a  10  per  cent, 
aqueous  solution  of  ammonium  chloride,  when  a  solid  pi-ecipitate  is 
obtained.  This  has  not  the  simple  composition  CjoHjgO^Ng,  but 
contains  sulphur  and  often  chlorine.  The  sulphur  may  be  estimated 
by  oxidation  in  an  open  vessel  with  concentrated  nitric  acid, 
evaporation  to  dryness,  first  alone  and  then  with  saturated  sodium 
acetite  solution,  and  final  oxidation  by  fusion  with  a  small  amount 
of  potassium  nitrate.  The  chlorine  may  be  estimated  by  the  Carius 
method. 

The  percentage  of  sulphur  or  of  sulphxir  and  chlorine  calculated 
on  the  amount  of  pure  rubber  present  is  termed  the  "  coefiicient  of 
vulcanisation."  J.  J.  S. 


Practical  Estimation  of  Alkyl  Groups.  Herman  Decker  {Ber., 
1903,  36,  2S95 — 2897). — An  apparatus  for  the  estimation  of  alkoxyl 
groups  by  Zeisel's  method  is  described, 
in  which  all  contact  of  acetic  or  hydr- 
iodic  acids  with  cork  is  avoided,  and 
the  whole  apparatus  can  be  supported 
by  a  single  stand.  The  washing-bulbs 
of  the  apparatus  ai'e  charged  with  0'5 
gram  of  phosphorus  suspended  in 
25 — 30  c.c.  of  water.  The  water  in 
the  jacket  is  heated  in  an  ordinary 
waiii-bottle,  connected  with  the  water 
supply  and  the  jacket  by  india-rubber 
tubiug.  For  substances  from  which 
metlioxyl  is  readily  removed,  the  use 
of  acetic  acid  thus  being  unnecessary, 
the  apjiaratus  may  be  siinpliiied  by  the 
substitution  of  a  cork-connection  with  ^'h 
the  builing  flask  for  the  sealed-on  fiask. 
In  some  casus  ob.servcd  by  Decker  and 
JSolonina  (tliis  vol.,  i,  838),  the  ethoxyl 
was  only  completely  removed  by  boiling 
3 — 4  hours  with  haturated  hydrioilic 
acid.  On  the  other  hand,  iV'-alkyl  is 
sometimes  so  readily  removed  as  to  be  mistaken  for  0  alkvl,  us  in  the 
case    of  a-uitroquiuoliue   methiodide.     in  these   cases,    heating    in    a 
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current  of  carbon   dioxide   without  addition  of   hydriodic   acid   will 
generally  remove  the  alkyl  iodide  quantitatively.  C.  H.  D. 

Some  Chemical  Constants  of  Fossil  Resins.  Robert  A. 
WoRSTALL  {J.  Amer.  Chem.  Soc,  1903,  25,  860— 871).— The  acid 
numbers,  iodine  values,  and  comparative  rates  of  oxidation  have  been 
determined  for  the  following  resins  :  Kauri  copal,  Manila  copal, 
Pontianac  copal,  fossil  copals  of  South  Africa  and  West  Africa, 
Sierra  Leone  copal,  Brazilian  copal,  and  Dammar  resin.  Methods 
are  described  for  the  estimation  of  the  moisture,  insoluble  matter, 
ash,  insoluble  organic  matter,  indirect  acid  number,  iodine  absorption, 
and  colour  of  resins.  E.  G, 

Dependence  of  the  Temperature  Coefiacient  of  the  Specific 
Rotation  of  Sucrose  on  the  Temperature  and  "Wave-length. 
Otto  Schonrock  {Zeit.  Ver.  deut.  Zuckerind.,  1903,  569,  650—653). — 
For  a  normal  sucrose  solution  (containing  in  100  true  c.c.  at  20°  C,  26 
grams  of  sucrose  weighed  in  air  with  brass  weights),  the  temperature 
coefficient  of  the  rotation  less  the  coefficient  of  expansion  of  the 
length  of  layer  of  liquid  has  the  value  -0-000469  for  sodium  light 
(X  =  589'3  yu/x,),  —0  000465  for  the  yellowish-green  mercury  line 
(X  =  546-1  /a/a),  and  -0000427  for  the  blue  mercury  line 
(X  =  435"9 /A//)  ;  these  numbers  are  practically  independent  of  the 
temperature.  The  temperature  coefficient  of  the  rotation  of  the  same 
solution  for  sodium  light  has  the  values  -  0-000242  at  10°,  -  0-000184 
at  20°,  and  -0-000121  at  30°. 

In  practice,  if  a  normal  sugar  solution  is  made  up  at  20°,  but  polar- 
ised at  f  in  a  saccharimeter,  the  quartz-wedge  compensator  of  which 
is  also  at  t°,  the  reading  in  degrees  Ventzke  must  be  increased  by 
0-061  {t  -20)  in  order  to  obtain  the  true  hundred  point  of  the  scale 
at  20°  T.  H.  P. 

Estimation  of  Cellulose  and  Lignin  in  Poods  and  Fodders. 
Josef  Konig  {Zeit.  Nahr.-Genussm.,  1903,6,  769 — 781).— Three  grams 
of  the  air-dried  substance  are  boiled  for  1  hour  in  a  reflux  apparatus 
with  200  c.c.  of  glycerol  of  sp.  gr.  1*23  containing  2  per  cent,  of 
sulphuric  acid.  After  cooling  and  diluting  to  500  c.c,  the  mixture  is 
boiled  once  more  and  the  hot  solution  passed  through  an  asbestos  filter. 
The  residue  on  the  filter  is  washed  with  400  c.c.  of  boiling  water,  then 
with  alcohol,  and  finally  with  a  mixture  of  alcohol  and  ether  until  the 
washings  are  colourless.  The  filter  and  residue  are  dried  at  110°, 
weighed,  ignited,  and  again  weighed.  The  difference  in  the  weighings 
corresponds  with  the  amount  of  "crude  fibre  "  in  the  substance. 

A  second  quantity  of  the  substance  is  treated  with  glycerol  and 
sulphuric  acid  as  above  described.  The  "  crude  fibre  "  obtained  together 
with  the  asbestos  filter  are  placed  in  a  beaker  and  acted  on  by  100  c.c. 
of  3  per  cent,  hydrogen  peroxide  and  10  c.c.  of  24  per  cent,  ammonia 
solution.  After  12  hours,  10  c.c.  of  30  per  cent,  hydrogen  peroxide 
are  added,  and  this  addition  is  repeated  five  times  or  until  the  "crude 
fibre"  is  completely  bleached.  Pive  c.c.  of  24  per  cent,  ammonia  are 
added   with  the   3rd  and  5th  quantities  of  hydrogen  peroxide.     The 
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whole  is  now  warmed  for  2  hours  in  a  water-bath,  and  then  passed 
through  a  second  asbestos  filter,  the  operation  being  completed  as 
before.  The  weight  of  cellulose  thus  obtained  is  subtracted  from  the 
"  crude  fibre  "  to  give  the  amount  of  lignin.  W.  P.  S. 


Solera's  Test  and  New  Methods  for  the  Detection  of  Thio- 
cyanic  Acid.  Domenico  Ganassini  (Chem.  Ceutr.,  1903,  ii,  466 — 467; 
from  Bali.  Chim.  Farm.,  1903,  42,  417— 423).— The  author  has 
obtained  satisfactory  results  with  Solera's  test  for  thiocyanates.  A 
few  drops  of  the  concentrated  solution  are  added  to  10  drops  of  a  strong 
aqueous  solution  of  iodic  acid,  when  free  iodine  will  be  formed  to- 
gether with  cyanogen  iodide. 

Several  additional  tests  for  thiocyanates  are  given,  (a)  The  solid 
substance  is  moistened  with  a  drop  of  alcohol  containing  a  trace  of 
cobalt  nitrate,  which  will  cause  a  blue  spot.  (6)-  To  the  solid  sub- 
stance is  added  a  trace  of  ammonium  molybdate,  then  a  drop  of  hydro- 
chloric acid,  and  the  whole  is  then  exposed  to  the  vapour  of  hydrogen 
sulphide,  which  will  cause  a  violet  coloration,  (c)  The  solid  or  dissolved 
substance  is  mixed  with  a  trace  of  lead  peroxide,  and  then  with  a  drop 
of  acetic  acid,  when  lead  sulphate  and  hydrogen  cyanide  will  be  found 
among  the  products,  {d)  The  substance,  when  heated  with  aqueous 
potassium  hydroxide  and  then  with  acids,  yields  hydrogen  sulphide 
and  carbon  dioxide,  (e)  To  the  solid  substance  is  added  1  or  2  drops 
of  a  clear  solution  of  red  lead  in  a  15  per  cent,  solution  of  tartaric 
acid,  the  mass  is  evaporated  to  dryness,  and  then  moistened  with 
strong  aqueous  potassium  hydroxide,  which  causes  a  black  spot  owing 
to  formation  of  lead  sulphide.  A  characteristic  crystalline  double 
compound  of  potassium  thiocyanate  with  mercuric  cyanide  also  affords 
a  means  of  detection.  L.  de  K. 

Ferric  Chloride  as  a  Reagent  for  Tartaric,  Oxalic,  and  Citric 
Acids.  L.  ilosENxnALEK  {Ardt.  Pharni.,  1903,  241,  479 — 480). — 
When  ferric  chloride  is  added  gradually  to  a  solution  of  a  tartrate, 
an  amorphous  precipitate  is  obtained  eventually,  soluble  in  alkalis 
and  in  mineral  acids,  but  not  in  acetic  acid.  With  oxalates  and 
acetates,  a  precipitate  is  also  obtained,   but  only  in  dilute  solutions. 

If  a  little  ferric  chloride  solution  is  added  to  strong  solutions  of 
tartaric,  oxalic,  and  citric  acid.«,  yellow,  pale  green,  and  brownish- 
yellow  colorations  are  obtained  respectively.  With  strong  solutions 
of  the  salts,  instead  of  the  free  acids,  the  colorations  are  respectively 
brown,  green,  and  yellowi^h-green.  These  coloured  solutions  exhibit  the 
reactions  of  tlie  ferric  ion  only  to  a  slight  degree,  presumably  because 
the  iron  compounds  they  contain  are  but  little  dissociated  electrolytic 
ally.  C.  F.  13. 

Occurrence  and  Estimation  of  Organic  Acids  in  Wine. 
Alkkeu  Pautiieil  [und,  in  part,  W.  IIubnek]  [Arch.  J'/tann.,  1903, 
241,  412 — 435). — The  following  bolubilities  were  determined  with  a 
view  to  their  use  in  the  separation  of  the  organic  acids  in  wine.  A 
weighed  excess  of    the  salt  was  shaken  for  3  days  in  a  bottle  im- 
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mersed  in  the  water  of  a  thermostat,  and  then  either  the  strength 
of  the  solution  or  the  amount  of  salt  undissolved  was  determined. 
Water  and  alcohol  of  sp.  gr.  0'8092  were  used  as  solvents,  and 
determinations  were  made  at  18°  and  25°;  the  numbers  quoted  are 
grams  dissolved  by  100  grams  of  the  solvent  : 


Water. 

18°. 


Alcohol. 


Lead  succinate, 
Calcium     ,, 
Barium      ,, 
Silver        ,, 
Lead  malate, 
Calcium  ,, 
Barium    ,, 
Silver       ,, 
Lead  tartrate, 
Calcium  ,, 
Barium    ,, 
Silver       ,, 
Lead  citrate, 
Calcium  ,, 
Barium    ,, 
Silver 


C4H40,Pb     0 

C4Hj04Ca,HoO    1 

C4H404Ba     0 

C4H404Ag2    0 

C4H40gPb,3H„0 0 

C4H40gCa,H,6    0 

C4H405Ba     .". 1 

C4H405A£r,   0 

C4H40sPb     0 

C4H406Ca,4H„0  0 

C4H406Ba,HoO    0 

C4H406Ag,    .'. 0 

(0«Hg07)2Pb3,H„0  0 

(C6H,0-)oCa3,4H,0 0 

(CeHgO^loBa.rHjO 0 

C«H,0,Ag,  0 


•0253 

0^ 

•4240 

1-' 

■3961 

0^^ 

•0176 

0^ 

•0288 

0^( 

•9214 

0^ 

•2400 

I- 

•1190 

0- 

•0100 

0- 

•0185 

0- 

•0256 

0^ 

•2012 

0-' 

•0420 

o-( 

■0850 

0^ 

•0406 

0^ 

•0277 

0- 

■~-^ 

^ 

25°. 

18°. 

25°. 

0285 

0-0028 

0^0030 

4358 

0^0014 

00014 

4103 

0^0015 

0^0016 

•0199 

Nil 

0650 

0^0048 

0-0048 

8552 

0^0049 

0-0059 

3631 

0-0038 

0-0039 

1216 

Nil 

0108 

0-0028 

0-0032 

0295 

0^01S7 

0  0235 

0270 

0-0320 

0-0356 

2031 

?^il 

0534 

0-0156 

0-0167 

0959 

0-0065 

0-0089 

0572 

0-0044 

0-C058 

•0284 

Nil 

Lactic  acid  volatilises  with  steam,  but  slowly  ;  if  superheated  steam 
is  blown  into  its  aqueous  solution,  it  can  be  volatilised  completely 
in  a  comparatively  short  time.  In  this  way,  lactic  acid  was  separated 
from  samples  of  Rhine  and  Moselle  wines,  and  identified  by  the 
analysis  of  its  barium  and  zinc  salts.  The  distillate  only  contains 
some  of  the  acid  in  the  free  state,  so  as  to  be  measurable  by  direct 
titration.  The  greater  part  is  present  in  the  form  of  anhydrides,  and 
can  be  measured  by  hydrolysing  with  a  known  excess  of  boiling 
alkali  and  titrating  the  excess  with  a  standard  acid  solution. 

When  lactic  acid  or  a  lactate  is  heated  with  concentrated  sulphuric 
acid,  carbon  monoxide  is  evolved  (Pelouze,  Annalen,  1870,  53,  221) ;  the 
reaction  is  quantitative,  so  that  1  c.c.  of  gas,  at  0°  and  760  mm.  pressure, 
corresponds  with  0*004022  gram  of  lactic  acid.  A  solution  containing 
0'1226  gram  of  lactic  acid  was  heated  for  |  hour  on  the  water-bath 
with  excess  of  barium  hydroxide,  concentrated,  rinsed  into  a  small 
distillation  flask,  and  evaporated  to  dryness  in  this  under  diminished 
pressure.  When  the  flask  was  quite  cold,  the  neck  was  fitted  with  a 
stoppered  funnel,  in  which  some  concentrated  sulphuric  acid  was 
placed;  a  few  c.c.  of  the  acid  were  allowed  to  flow  on  to  the  cold,  dry 
residue,  and  the  side  tube  of  the  flask  was  connected  with  a  gas 
burette.  The  flask  was  then  warmed  cautiously,  and  the  gas 
evolved  washed  with  potassium  hydroxide  solution  and  measured.  In 
three  experiments,  the  volume  of  carbon  monoxide  obtained 
corresponded  with  0-1231,  0-1214,  0"1220  gram  of  lactic  acid 
respectively. 

Three  samples  of  wine  were  examined  by  this  method.  The  volatile 
acids  were  titrated  with  i\710  potassium  hydroxide  in  the  manner  oflici- 
ally  prescribed  ;  excess  of  alkali  was  then  added,  the  whole  boiled  for  a 
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time,  and  the  excess  of  alkali  titrated  with  acid.  The  resulting 
solution  was  evaporated  to  dryness  and  the  lactic  acid  in  the  residue 
determined  as  described  above.  Tlie  results  of  the  three  estimations 
are  tabulated  below,  the  numbers  representing  grams  per  100  c.c.  of 
the  wine  : 

Lactic  acid  ...         0-041         0-049         0-039 

Acetic  acid,  corrected     0-162         0  097         0-108 

,,  ,,     uncorrected  (from  direct  titration 

of  the  volatile  acid,  a^^  reckoned 

as  acetic) 0-174         0-108         0120 

C.  F.  B. 

Estimation  of  Malonic  Acid  by  means  of  Potassium  Per- 
manganate. E.  DuRAND  {Ann.  Chhn.  anal.,  1903,  8,  330 — 332). — 
Malonic  acid  or  its  salts  may  be  titrated  with  potassium  permanganate 
in  a  solution  containing  a  little  free  sulphuric  acid  and  heated  to  80°, 
the  end  reaction  being  sharply  defined.  The  products  are  carbon 
dioxide,  watei-,  and  formic  acid,  which  is  only  oxidised  by  prolonged 
contact  with  permanganate.  Three  atoms  of  oxygen  absorbed 
represent  one  molecule  of  malonic  acid.  L.  de  K. 

Detection  of  Boiled  and  Unboiled  Milk.  Franz  Utz  (Milch.-Zeit., 
1903,32,417—418.  Compare  this  vol.,  ii,  114).— A  reply  to  Wirthle,  who 
has  stated  that  the  reagent  used  by  the  author,  Ursol  D,  is  identical  with 
yj-phenylenediamine  already  recommended  by  Sfcorch  for  the  differentia- 
tion of  boiled  and  unboiled  milk.  The  author,  having  investigated  the 
matter,  arrives  at  the  following  conclusions. 

-  (1)  ;)-Phenylenediamine  and  Ursol  D  iii  are  identical,  but  with  these 
Ursol  D  i  and  ii  are  not  identical,  consequently  (2)  the  author's  process 
is  not  identical  with  the  method  proposed  by  8torch.  (3)  The  reaction 
with  Ursol  D  i  and  ii  also  takes  place  in  the  presence  of  thiocyanates, 
which  is  not  the  case  with  ^:>-phenylenediamine  and  Urs  )1  D  iii.  (4) 
The  author's  process  is  also  useful  for  the  detection  of  hydrogen  per- 
oxide in  boiled  milk.  L.  de  K. 

Detection  of  Raw  Milk  in  Heated  Milk.  Franz  Utz  (Milch.- 
Zeit.,  1903,  32,  594 — 595). — A  solution  of  crystallised  guaiacol  in  the 
presence  of  hydrogen  peroxide  gives  an  orange  coloration  with  raw 
milk,  but  no  reaction  is  obtained  with  heated  milk.  The  solution 
keeps  for  a  long  time  and  the  test  will  detect  5  per  cent,  of  raw  milk 
in  boiled  milk.  The  reaction  is  not  affected  by  the  acidity  of  the  milk 
or  by  the  presence  of  ordinary  pre.servatives  (compare  Abstr ,  1902, 
ii,  539).  W.  P.  S. 

Assay  of  Beeswax.  Karl  Dietericii  {Chem.  Zeit.,  1903,  27, 
808)  ;  Raonar  I^erg  {ibid.,  98G.  Compare  this  vol.,  ii,  702). — A  contro- 
versy on  the  determination  of  the  iodine  number  of  beeswax. 

Berg  recommends  that  the  iodine  should  be  allowed  to  act  for  some 
12  liouis  before  titrating  the  excess.  L.  de  K. 
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Estimation  of  Formaldehyde  in  Solution.  G.  Lemme  {Chem. 
Zeit.^  1903,  27,  896). — Two  hundred  and  fifty  grams  of  cry&talli&ed 
sodium  sulphite  are  dissolved  in  750  c.c.  of  water,  a  few  drops  of 
phenolphthalein  are  added,  and  the  liquid  is  carefull}'  neutralised  by 
means  of  a  solution  of  sodium  hydrogen  sulphite.  To  100  c.c.  of  this 
solution  are  now  added  exactly  5  c.c.  of  the  formalin  to  be  tested. 
The  formaldehyde  at  once  converts  the  normal  salt  into  sodium 
hydrogen  sulphite,  with  which  it  tlien  combines,  whilst  a  corresponding 
amount  of  sodium  hydroxide  is  set  free  ;  the  latter  is  then  titrated  with 
normal  sulphuric  acid.  One  c.c.  of  acid  represents  0'03  gram  of 
formaldehyde.  L.  de  K. 

Estimation  of  Cinnamaldehyde.  Josef  Hanus  {Zeit.  Nahr.- 
Genussm.,  1903,  6,  817 — 827). — About  0-2  gram  of  cinnamon  oil  is 
thoroughly  diffused  by  shaking  in  100  c.c.  of  water.  A  hot  solution 
of  0"35  gram  of  semioxamazide  in  15  c.c.  of  water  is  then  added,  and 
the  mixture  agitated  from  time  to  time  for  24  hours.  The  piecipitate 
formed  is  collected  on  a  filter,  washed  with  cold  water,  and  dried  at 
105°,  a  constant  weight  being  obtained  in  about  5  hours.  The  weight 
of  precipitate  multiplied  by  0'6083  gives  the  amount  of  cinnam- 
aldehyde in  grams. 

The  aldehyde  may  be  estimated  in  cinnamon  by  distilling  8  grams 
of  the  latter,  finely  powdered,  in  a  current  of  steam.  Four  hundred  c.c. 
of  distillate  are  collected  (which  takes  about  2  hours).  The  distillate 
is  extracted  several  times  with  ether,  the  ethereai  solution  is 
evaporated  at  a  temperature  of  70°,  and  the  residue  of  oil  treated  as 
above  mentioned.  The  author  found  from  1'96  to  204  per  cent,  of 
cinnamaldehyde  in  various  samples  of  cinnamon,  W.  P.  S, 

Estimation  of  Urea  [in  Urine]  with  Mercuric  Nitrate.  Joim 
H.  Long  [Chem.  Centr.,  1903,  ii,  313 — 314;  fx-om  J.  Amer.  Med.  Assoc, 
1903). — A  mercuric  nitrate  solution  is  prepared  of  such  a  strength  that 
20  c.c.  show  exactly  0-200  gram  of^  urea  in  20  c.c.  of  liquid.  The  end 
reaction  is  reached  when  a  drop  of  the  liquid  gives  a  decided  yellow 
coloration  with  soda  solution.  Twenty-five  c.c.  of  the  urine  are  then 
mixed  with  25  c.c.  of  baryta  solution,  and  20  c.c.  of  the  filtrate  are 
neutralised  with  nitric  acid  and  then  titrated.  After  deducting  2  c.c. 
as  due  to  uric  acid,  ammonia,  and  creatinine,  and  also  allowing  for  the 
influence  of  the  chlorides,  the  amount  of  urea  is  read  off  on  a  table. 

L.  DE  K. 
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stomach  and  small  intestine.  A.,  ii,  159. 
Zwerger,  Rudolf,  action  of  bromine  on 

the    isomeric    cinchonine    bases.    A., 

i,  513. 
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TRANSACTIONS,  PROCEEDINGS,  AND  ABSTRACTS. 

1903. 
(Marked  T.,  P.,  .and  A.,  i  and  A.,  ii  respectively.) 


Abietic    acid,    action    of,   on    ferments 

(Effuont),  a.,  ii,  565. 
Absinth,  analysis  of  (SAXGLE-FERRifeRE 
and  CrNiASSE),  A.,  ii,  337. 
detection  of  methyl  alcohol  in  (SangliS- 
FERRifcRE  and  Cuniasse),   A.,  ii, 
393. 
estimation  of  essences  in  (SaxgliiI-Fer- 
RifcRE  and  Cuniasse),  A.,  ii,  247. 
Absorption  and  fermentative  splitting  of 
disaccharides  in  the  small  intestine 
of  dogs   (Ruiimanx   and  Xagano), 
A.,  ii,  494. 
intestinal  (Huber),  A.,  ii,  309. 
synthesis  of  fats  during  (Moore),  A., 

ii,  667. 
in  tlie  stomach  (Heach),  A.,  ii,  664. 
in  the   stomach   and    small    intestine 

(Zuxz),  a.,  ii,  159. 
of  proteids  (Oitenhei.mer),  A.,  ii,  738; 
(Ascoi.i  and  Yigaxo),  A.,  ii,  739. 
Absorption  by  decomposed  rocks  (DiT- 

iKKii),  A.,  ii,  176. 
Absorption  apparatus  and  gas-washing 
tiask,   iii'W  form  of  (Wetzel),   A.,  ii, 
•237. 
Accumulator.     See  Electrochemistry. 
Acenaphthanthraquinone  (Graebe  and 

Haasi,  a.,  i,  410. 
Acenaphthene,  4 -acetyl-,  and  its  4-ami- 
noderivative    and    oxirae  (Graebe 
and  Haas),  A.,  i,  409. 
4-amino-   and   4-nitro-  (Graebe    and 

Bkiones),  a.,  i,  408. 
4-brnino-  ((Jkaeiie  and  Guin.sbouuo), 
a.,  i,    lOH. 
Acenaphtheneimine    and    its  salts  and 
acetyl   derivative   (Francesconi   and 
Pirazzoli),  a.,  i,  501, 


Acenaphthenequinone,  condensations  of, 
with  ethyl   aeetoacetato    (Recciii), 
A.,  i,  261. 
oximes,  semicarhazones,  peroxide  and 
hydrazone  (Francesconi  and  Piraz- 
zoli), A.,  i,  500. 
Acenaphthenequinone,  4-bromo-,  and  its 
dioxime         and  pheuylhydrazones 

(Graebe  and  Gi'ixsBouiic),  A.,  i,  408. 
4-Acenaphthoyl-o-benzoic   acid  and   its 
esters  and  their  jiicrates  (Graebe  and 
Perutz),  a.,  i,  409. 
Acet".       See   also   Aceto-,  Acetyl-,  and 

under  the  parent  Substance. 
Acetaldehyde,   formation  of  (Sabatier 
and  Senderkns),  A.,  i,  393. 
physical  and  natural  equilibrium  be- 
tween the  modifications  of  (Rooze- 
boom),  a.,    ii,   135  ;    (Hollmann), 
A.,  ii,  414. 
erpiilibria  of  jdiases  in  the  system,  par- 
acetaldehyde  and,  with  and  without 
molecular     transformation    (Rooze- 
boom),  a.,  ii,  135. 
oxidation  of  (Slaboszewicz),  A. ,  i,  1 50. 
in  the  ageing  and  alterations  of  wint, 

(Trillat),  a.,  ii,  231. 
Metacetaldehyde,iihysical  constants  of 

( lirRsiYN),  a.,  i,  67. 
Paracetaldehyde,  combination  of,  with 
iiiaiiiiitol  ( Mki'mer),  a.,  i,  727. 
Acetaldehydecyanohydrin,  condensation 
of,    witli   methylanilino    (Sachs   and 
Kraft),  A.,  i,  33.5. 
Acetaldehydephenylhydrazone      (P.am- 

i:i-:i:i;ki:  niid  rKMsKi,),  A.,  i,  2S1. 
Acetamide  livdrubKjinidu  and  hydriodidc 

(Wkknk.u)',  a.,  i,  235. 
Acetamide,  chloro-,  action  of,  on  aromatic 
amines  (IjUMikuE  and    1'ekkin),    A., 
i,  832. 
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Acetamide,    chloro-JV-bromo-,    -chloro-, 
and    -iodo-,     (Francesconi    and    de 
Plato),  A.,  i,  798. 
Acetanilide-quinoline-  and  -  iwquinoline- 
ammonium  salts  (Scheda),  A.,  i,  410. 
Acetanilide-trimethyl-    and    -pyridine- 
ammonium  salts  (Scheda),  A.,  i,  410; 
(Schmidt),  A.,  i,  427. 
Acetic  acid,  heat  of  fusion  of  (de  For- 
crand),  a.,  ii,  409. 
action  of  mineral   acids   on  (Pictet, 
GEtEZNOFF,  and  Friedmann),  A., 
i,  309  ;  (Pictet),  A.,  i,  456;  (Pictet 
and     Oenequand  ;      Pictet    and 
Geleznoff),  a.,  i.  601. 
detection   and  estimation   of   mineral 
acid  in  (Schidrowitz),  A.,  ii,  700. 
Acetic  acid,  salts,  compounds   of,  with 
pyridine  (Rritzenstein),  A.,  i,  112. 
ammonium  salts  (Reik),  A.,  i,  308. 
barium  salt,  hydrates  and  solubility  of 

(Walker  and  Fyffe),  T.,  173. 
cobalt  and  manganese  salts,  oxidation 
of,  by  chlorine  (Copaux),  A.,  i,  309. 
cuprous  salt  (Pilchard),  A.,  ii,  293. 
lead  salt  {lead   tetra-acetate),  thermo- 
chemistry of  (Colson),  a.,  i,  396, 
456,  601. 
silver    salt,    action    of,    on    halogen- 
diphenacyls   (Paal   and  Schulze), 
A.,  i,  709. 
sodium  salt,  solubility  of,  in  alcohol 

and  water  (Schiavon),  A.,  i,  396. 
thallium  and  thallium  ammonium  salts 
(Meyer  and  Goldschmidt),  A.,  ii, 
212. 
Acetic  acid,  ethyl  ester,  and  ethyl  prop- 
ionate, vapour  pressures  and  boil- 
ing points  of  mixtures  of  (Young 
and  Fortey),  T.,  47. 
action      of      phenylhydrazine       on 
(Baidakowsky    and     Slepaka), 
A.,  i,  441. 
w-octyl  ester  CBouveault  and  Blanc), 
A.,  i,  598." 
Acetic  acid,  amino-.     See  Glycine. 

bromonitro-  and  nitro-,  methyl  esters, 
and  their  salts  (Wieland),  A.,  i, 
769. 
chloro-derivatives,    salts,    compounds 
of,  with  pyridine  (Reitzenstein), 
A.,  i,  112. 
chloro-,  action  of  jiotassium  seleuocy- 
anate    on    compounds    of    (Fre- 
RiCHs),  A.,  i,  609. 
bornyl  and  menthyl  esters  (Einhorn 

and  Jahn),  A.,  i,  351. 
0;  m-,  and;)-tolyl  esters  (Einhorn 
and  HtJTz),  A.,  i,  90. 
mono-,  di-,  and  <n-chloro-,  action  of, 
on    bases    (Reitzenstein),    A.,    i, 
435. 


Acetic     acid,     iiwno-    and    <?'?'-chloro-, 
methylene  and  chloromethyl  esters 
(Descudi;;),  a.,  i,  600. 
f?ich!oro-,  latent  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  7. 
cyano-,  esters,  action  of  ;>-nitrobenzyl 
chloride  on  (Romeo),  A.,  i,  260. 
ethyl  ester,  constitution  of,  and  con- 
densation  of,    with  its  sodium 
derivative         (Rem  fry        and 
Thorpe),    P.,  241. 
condensation  of,  with    aldehydes 

(GuAREscHi),  A.,  i,  736. 
compound   of,    with    2-  ethoxy-a- 
naphthaldehyde         (Helbrox- 
ner),  a.,  i,  764. 
menthyl  ester,  and  its  bromo-deriva- 
tive   (BowACK   and  Lai-worth), 
P.,  22. 
fZt'fluoro-,    and   its   salts,    ethyl   ester, 
amide,  and  chloride  (Swarts),  A. ,  i, 
727. 
f^i'nitro-,  ethyl  ester,  and  its  ammonium 
and     potassium    derivatives    (Bou- 
VEAULT  and  Wahl),  A.,  i,  225. 
thio-,  action  of    aryl  thiocyanates  on 

(Spahr),  a.,  i,  477. 
Peracetic  acid  (Clover  and    Rich- 
mond), A.,  i,  397. 
Acetic  anhydride,  nitroso-  (Francesconi 
and  Cialdea),  A.,  i,  788. 
chloride,    action   of,    on    selenic   acid 

(Lamb),  A.,  i,  732. 
peroxide  and  its   hydrolysis  (Clover 
and  Richmond),  A.,  i,  396. 
Aceto-.      See   also   Acet-,  Acetyl-,  and 

under  the  parent  Substance. 
Acetoacetic  acid,  detection  of,  in  diabetic 

urine  (Riegler),  A.,  ii,  112. 
Acetoacetic  acid,  esters,  action  of  ali- 
phatic acid  chlorides  on  the 
sodium  derivatives  of  (Bou- 
VEATTLT  and  Bongert),  a.,  i, 
63,  64. 
action  of  ;t?-nitrobenzyl  chloride  on 

(Romeo),  A.,  i,  260. 
C-  and    0-acyl   derivatives   of,  and 
their    copper    compounds    (Bou- 
VEAULT  and  Bongert),  A.,  i,  63, 
64. 
substituted,  action  of  acid  chlorides 
on    the     sodium     derivatives    of 
(BouvEAULT  and  Bongert),  A., 
i,  144. 
ethyl    ester,    condensation    of,    with 
carvone,  in  presence  of  hydrogen 
chloride     (Rabe),     A.,    i,    268; 
(Rabe  and  Weilinger),    A.,   i, 
269. 
condensation   of,   with   carvone,  in 
presence     of     sodium     ethoxide 
(Rabe  and  Weilinger),  A. ,  i,  268. 
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Acetoacetic  acid,  ethyl  ester,  compounds 
of,    with    metallic    chlorides  and 
silicon  tetnicliloridc  (Rosenheim, 
IjOEwenst.vmm,  and  Singer),  A., 
i,  603. 
the  suiiposed  separation  of  the  two 
desmotropic  forms  of  (Rabe),  A., 
i,  62. 
menthyl  ester,  condensation  of,  with 
aldehydes  ( H  ANN  and  Lapworth), 
P.,  291. 
azo-derivatives  of  (Lavworth),  T., 
1114;  P.,  149. 
Acetol.     See  Acetjdcarhinol. 
Acetone,  heat  of  formation  of  the  com- 
pound of,  with  hydroferrocyanic  acid 
(Chretien  and  Guinchant),  A.,  i, 
612  ;  ii,  oSO. 
condensation  of,  with  otliyl  succinate 

(Stoll^),  a.,  i,  317. 
comhination    of,    with    red    mercuric 
iodide     by     rise     of      temperature 
(Gernez),  a.,  ii,  598. 
in  diabetes  (Le  Goff),  A.,  ii,  675. 
in  normal  horse's  urine  (Kiesel),  A., 
ii,  670. 
Acetone,  amino-,  and  its  salts  (Gabriel 

and  Colman),  A.,  i,  13. 
Acetonebutyrylhydrazone  (Bouveault 

and  Bon(;ert),  A.,  i,  64. 
Acetonedicarboxylic  acid,  esters,  action 
of    epichlorohydrin    on    the    sodium 
derivatives  of  (Haller  and  March), 
A.,  i,  318,  714'. 
Acetonitric    acid,    salts    (Pictet    and 

Ki.ein),  a.,  i,  675. 
Acetonitrile,  amino-,  salts  (Klages),  A., 

i,  469. 
Acetonylnitromeconine,     reduction      of 

iB.M.Ki,  A.,  i,  t;:.8. 

Acetonylnitromeconineoxime,    and     its 
phcnylhvdrazone    and    seraicarbazone 
(Book), "a.,  i,   653. 
Acetophenone  in  coal  tar  (Weissgerber), 
a.,  i,  :548. 
action     of    aluminium     bromide     on 
(Konowaloff   and    Finogui^;rff), 
A.,  i,  264. 
condensation    of,    with    benzylidene- 
propiophcnone   (Abell),    T.,    360 ; 
P.,  17. 
action  of  formaldeh j'de  on  (van  Marle 

and  ToM.K.s-s),  A.,  i,  493. 
condensation  of,  with  hyjiophosphorous 

acid  (Marie),  A.,  i,  r578. 
diiriethylacetalnffMorREr),  A.,  i,  699. 
Acetophenone,    ;>-amino-,    ehloro-    and 
acyi-derivatives  of  (Cii  attaway), 
P.,  50. 
diketones    and    tetmketones     from 
(Biuiw  and  Norrnon.M),  A.,  i, 
274,  862. 


Acetophenone,    lnomof^initro-,    and    a- 
mono-  and  o-/;-f£i-nitro-,  and  their  di- 
methylacetals  (Thiele  and  Haeck- 
EL),  A.,  i,  160. 
o-nitro-,  reduction  of  (Camps),   A.,  i, 
33;    (Bamberger   and    Elger), 
A.,  i,  560. 
synthesis      of      indigo-blue      from 
(Camps),  A.,  i,  33. 
?«-nitro-,     electrochemical     reduction 
of    (Elbs    and    AVogrinz),    A.,    i, 
635. 
o-nitro-  and  a-;7-f^mitro-  (Wieland), 
A.,  i,  767. 
Acetophenoneoxime,  a-^^-f^initro-  (Wie- 

land),  a.,  i,  767. 
Acetophenoneazo-carbamide  and  -cyan- 
ide   (Wolff,    Bock,    Loi'.entz,    and 
Trappe),  a.,  i,  205. 
Acetophenone-o-carboxylic      acid,      a- 
nitro-,  and  its  silver  salt  (Gabriel), 
A.,  i,  345. 
Acetoxyacetic      acid.       Sec     GlycoUo- 

<:;lyeollic  acid. 
4-Acetoxycoumarin  (Anschutz),   A.,  i, 

271. 
4-Acetoxy-3-6-dimethoxyphenanthrene- 
9-carboxylic  acid  (Pschorr,  Seydel, 
and  ST(inREH),  A.,  i,  168. 
Acetoxydipbenacyl     and     its    hydroly- 
sis    (Paal    and    Schulze),     A.,    i, 
709. 
4Acetoxy-3-niethoxyphenanthraquin- 
one.     See   Acetylniethylniorpholi^uin- 
one. 
4-Acetoxy-3-methoxyphenanthreiie-9- 
carboxylic  acid  (Pschorr  and  Vogt'- 
HERR),  A.,  i,  184. 
5-Acetoxy-l-methylbenzoxazole    (Hen- 
rich  and  Wagner),  A.,  i,  89. 
Acetoxymethylpyromucic  acid  (  I'ischeu 

and  Andreae),  A.,  i,  678. 
/3-Acetoxy-/3-phenylacrylic      acid,      a- 
cyano-,  methyl   ester  (Schmitt),  A., 
i,  398. 
Acetyl-.      See  also   Acet-,  Aceto-,  and 

under  tlie  parent  Substance. 
Acetylacetone,    condensation    of,    with 
aldehydes  (Knoevenagel,  Bialon, 
RrscHHAUPT,  Schneider,  Croner, 
and  S.\nger),  A.,  i,  637. 
compounds  of,  with  metallic  chlorides 
(Rosenheim,    Lorwenstamm,    and 
Singer),  A.,  i,  603. 
compounds    of,    witii    molylidic    acid 
(Rosenheim   and   Bertheim),  A., 
ii,  374. 
Acetylacetonearabinamine  (Roux),  A., 

i,  463. 
Acetylacetonebenzylideneacetoacetic 
acid,  itliyl  chIlt  (Kmikvk.nagel),  A., 
i,  638. 
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AcetylacetoDedioxime,    oloctrolytie    ro- 
duction  of  (Tafel  and  Pfeffermann), 
A.,  i,  287. 
Acetylacetonemethylaminebenzylidene- 
acetoacetic  acid,   ethyl  ester  (Kxoe- 
A-EXAGEL,  Erler,  and  Reinecke),  a., 
i,  6:,2. 
Acetylalanine  and  cliloro-derivative  of 
its  ester  (Fischer  and  Otto),  A.,   i, 
608. 
m-Acetylaminobenzaldehyde     and     its 
oxinie,  and  6-nitro-,  and  its  phenyl- 
hydrazone        (Friedlander         and 
Fritsch),  A.,  i,  346. 
m-Acetylaminobenzoic  acid,  2-,  4-,  and 
6-chloro-     (Baimbercer     and      de 
Werra),  A.,  i,  21  ;  (Bamberger, 
Tek-Sarkissjaxz,  and  de  Werra), 
A.,i,  25. 
6-nitroso-         (Friedlander         and 
Fritsch),  A.,  i,  347. 
2>Acetylaminobenzoic  acid,   )3-naphtliyl 
ester  (Reverdix  and  Cretieux),  A., 
i,  29. 
A^-o-Acetylaminobenzoylanthranilicacid 
(Anschutz,  Schmidt,  and  Greiffen- 
berg),  a.,  i,  57. 
4-Acetylamino-l-;)-dimethylbenzoyl-2- 
methylcoumarone     (Kuxckell     and 
Kesselkr),  a.,  i,  509. 
3-Acetylamiiio-2-methyl-10-ethyl-l:2- 
naphthacridinium    ;)-toluenesulphon- 
ate  (Ullmann  and  Wenner),  A.,   i, 
407. 
3-Acetylaminophenyllactyl  methyl   ke- 
tone,    6-nitro-      (Friedlander    and 
Fritsch),  A.,  i,  347. 
3  Acetylaminoplithalic  anhydride 

(Kahn),  a.,  i,  696. 
Acetylamino-.    See  also  \inder  the  parent 

Substance. 
Acetylanthranil         (ANscHtirz         and 
Schmidt),  A.,  i,  57. 
action   of  anthranilic    acid    on   (Ans- 
ciitJTz,    Schmidt,    and    Greiffex- 
berg),  a.,  i,  57. 
action   of  phosjihorus  oxychloride  on 
(AxsciiiJTZ   and   Schmidt),    A.,   i, 
56. 
Acetylation   of   some    amino-derivatives 
of  the   naphtlialcne   and    (piinoline 
groups  (Cybulsky),  A.,  i,  775. 
of  some  unsaturated  amines  (Potozky), 
A.,  i,  795. 
Acetylbarbatic    acid    (Hesse),    A.,    i, 

703. 
Acetylcamphocarboxylic    acid,    metliyl 

and  ainyl  esters  (BrIJhl),  A.,  i,  64. 
Acetylcamphor  (Malmgrex),  A.,  i,  711. 
Acetylcarbamic  acid,  esters  (Billeter), 

A.,  i,  800. 
Acetylcarbimide  (I)Illeter),  A.,  i,  800. 


Acetylcarbinol  {acetol)  and  its  reduction 
products  (Kling),  A.,  i,  223. 

reduction  of  (Klixg),  A.,  i,  138. 

methyl  and  ethyl  ethers  of,  and  their 
hydrazones     (Leoxardi     and     de 
Fraxchis),  a.,  i,  787. 
Acetylchromic  acid  (Pictet),  A.,  i,  456  ; 

(Pictet    and    Genequand),    A.,    i, 

601. 
1-Acetylcoumarone  and  its  f?tl)romo-de- 

rivative    (Stoermer  and  Schaffeu), 

A.,  i,  846. 
/3-Acetyldi-benzoin  and  -butyrin(GDTH), 

A.,  i,  227. 
C-Acetyldimethylallanturic  acid  (Reh- 

REXD  and  Fkicke),  A.,  i,  740. 
5-Acetyl-l:4-diniethylpyrazole-3  carb- 

oxylic     acid,     and     its     ethyl     ester 

(Klages    and     Roxxeburg),    A.,    i, 

529. 
/3-Acetyl-a)3-diphenyl-a-ethyloxidoeth- 

ane  and  its  semicarliazone  (Japt  and 

Michik),  T.,  297. 
2-Acetyll:3-diphenyl-5'V/'A*hexenone- 

4-carboxylic  acid,  etliyl  ester  (KxoE- 

VKXAGKL  and  Eklek),  a.,  i,  637. 
7-Acetyl-jS7-diphenyl-a-methyl-87-ox- 

idobutyric  acid  and  its  oxime.and  their 

silver  salts,  its  lactone,  and  tlie  action 

of  phenvlhvdrnzine  on    it   (Jait   and 

]\[irnrE),  f.,  282;  P.,  21. 
7-Acetyl-;37-diphenyl-37-oxidobutyric 

acid  and  its  semicarbazone  (Japi'  and 

Michie),  T.,281  ;  P.,  21. 
Acetylene,    action    of,    on    cfesium-am- 
monium  and  on  rubidinniammon- 
ium  (Moissan),  A.,  i,  545. 

influence  of  traces  of  water  on  the  de- 
composition  of  alkali   hydrides  by 
(Moissax),  a.,  i,  785. 
Acetylene,  f^ibromo-  (Lemoult),  A.,    i, 
595. 
purification,  cryoscopy,  and  analysis 
of  (Lemoult),  A.,  i,  673. 
Acetylene    acetylides,     preparation    of 

(Moissax),  A.,  i,  545,  595. 
Acetylene  black,  combustion  of,  in  oxy- 
gen (Moissax),  A.,  ii,  142. 
Acetylglycollic  acid,  amide,  and   chlor- 
ide (AxscHi'iTZ  and  15ertram),  A.,  i, 

229. 
Acetylglycylglycine  and  chloro-,  and  the 

ester  of  the  chloro-compound  (FisCHER 

and  Otto),  A.,  i,  609. 
2-Acetylimino-4-keto-3-;8-naphthyltetra- 

hydrothiazole      and      its      isomeride 

(.loHXsox),  A.,i,  580. 
Acetyllactic   acid    and    chloride    (Axs- 

ciirTzand  liEiiTUAM),  A.,  i,  229. 
4-Acetyl  5-methylaziminole,    oxime     of 

(Wolff,  IJock,  LoRENTZ,andTiiAPi-E), 

A.,  i,  207. 
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5  Acetyl-4-methyl-l-ethylpyrazole-3- 

carboxylic  acid,    aud  its   etliyl  ester 

(Ki,.\<.i-.s  and  UiivNEBrKr,),  A.,  i,  529. 
Acetylmethylglyoxime  (Wolff,    Bock, 

LniiEMV,,  ami  Thai'Pe),  A.,  i,  210. 
Acetylmethylmorpliolquinone,  synthesis 

of,  iiiid  its  9-carboxylic  acid  (Pschorr 

and  ViKJTiiKiu;),  A.,  i,  184. 
5  Acetyl  4-methylpyrazole    and   its   -3- 

carboxylic    acid,  and   its   esters,  and 

jihenylhvdrazoues  (Klages  and  Rox- 

NEBi'iiGJ,  A.,  i,  528. 
5-Acetyl-4-inetliylpyrazole-3-carboxylic 

acid  and  its  etliyl  ester  (Wolff,  Bock, 

Loi;f.ntz,  and  tii.vrrE'l.  A.,  i,  209. 
^V-Acetylmetbyl'/ZtMocarbamic        acid, 

lienzvl  and  nn'tlivl  esters  (Dei.ki'Ine), 

A.,  i",  2;J7. 
Acetylmethylthiodiazole    and    its   nier- 

eiuichloriile,  oxime,  and  seinicarbazone 

(Wolff,  Bock,  LoKENTZ,andTRArpE), 

A.,  i,  20S. 
Acetyl -/S-naphtliafaraii   and   its  oxime, 

jilienylliydrazono,  semicarbazone    and 

bromo-derivatives      (Stoermer      and 

Schaffeh),  A.,  i,  847. 
Acetylnaphthalic    anhydride    (Gkaebe 

and  Haas),  A.,  i,  4o9. 
6-Acetylphenoxazine     and     3:9-(fniitro- 

(Kehumann  and  Saacer),  A.,  i,  279. 
Acetylphenylethylsemicarbazide  ( Buscii 

and  Fi:ey),  A.,  i,  539. 
5-Acetyl-4-phenylpyrazole-3-carboxylic 

acid,    and    its    ethyl  ester    (Wolff, 

BocK,  Lorextz,  and  Trappe),  A.,  i, 

209. 
Acetylphenyl''//thiocarbazinic  acid, 

nifthvl  ester  (Bu.siii  and  .Schneider), 

A.,  i,\'.34. 
Acetylphenylthiodiazole   and    its  semi- 
carl  lazone  (Wolff,    Bock,   Lorentz, 

and  Trapi-e),  A.,  i,  207. 
Acetylpropionyl/zoHo-acetylhydrazone 

and   its  methyl  ester,  and  -semicarb- 

azone,   and    their  sodium    derivatives 

(Diels  and  vom  Dorp),  A.,  i,  862. 
Acetylquinine,  preparation  of(CHE.MisCHE 

Fariiik  VON  Hevden),  a.,  i,  513. 
Acetylsalicylic  acid  peroxide  (Uhlfel- 

iiER),  A.,  i,  174. 
Acetyltetrahydronaphtha8tyril(ScHROE- 

iKii  and  KiissLEi:;,  A.,  i,  118. 
Acetylthebaolquinone,       .syntliesis      of, 

I  i'sciioKR,    Skyuel,    and    Stuhrer), 

A.,  i.  It;?. 
Acetyltriazole,  hydroxy-,  and  its  salts  and 

sniii'-arba/oiic   (Wolff,    IJock,    Lor- 

KNTZ,  and  TiiAi'i'K),  A.,  i,  200. 
Acetyltrimethyldehydrobrazilin,  bromo- 

(IIei'.zk;  and  I'nr.i.AK),  A.,  i,  270. 
Ac'tyltrimethylene    (Sciieha),     A.,    i, 

509  ;  (IIaiuues),  A.,  i,  G06. 


Acid,    C^HinO;,,    from    the   oxidation   of 

trihydroxydihydro-a-camphylic  acid 

(Perkin),  T.,  840. 
C7HJ2O;,,  from  the  action  of  sulplmric 

acid  on  A''-*(8)-ter])adienol  (2)  or  (3) 

(Mana.sse  and  Samuel),  A.,  i,  46. 
C9H7ON.,,    from    benzoylacetonediazo- 

anhydride  (Wolff,  Bock,  Lorentz, 

and  Trapi'e),  A.,  i,  20.5. 
C<,Hi40i.,lSI'4,  from  CoIlKjOgNj,  or  from 

CnH^uO^N^  (Klages),  A.,  i,  469. 
CgHjgO;),  and  its  semicarbazone,  oxime, 

and  silver  salt,  from  the  oxidation 

of  pulegeue  (WALLACHand  Seldls), 

A.,  i,  568. 
C'riHigOgN^,    from    the    hydrolysis    of 

Ci7H4oO,:iN4  (Klages),  A.,  i,  469. 
Cj^iHjjOjN,  and  its  benzoyl  derivative, 

from    the   reduction   of  methyl    0- 

nitro-^)-carboxyphenoxyacetamide 

(EiNHORN  and  Ruppert),  A.,  i,  260. 
Ci(|Hj404,    and    its   esters   and    salts, 

obtained  in  the  preparation  of  ethyl 

teraconate  (Stoll^),  A.,  i,  317. 
C'loHmOo,  and  its  metallic  salts,  from 

the  oxidation  of  pinene  (Henderson, 

Gray,  and   Smpih),  T.,   1303  ;  P., 

196. 
CioHjgOH,  from  the  oxidation  of  aaa'a- 

tetramethyldihydromuconic        acid 

(Bone  and  Hen.stock),  T.,   1386  ; 

P.,  248. 
CnH(,07N,    from    the    hydrolysis    of 

ethyl  ])hthalimiuomalonate  (Soren- 

.sen),  a.,  i,  833. 
CiiHjsOa,   from  pinene  (Houben  and 

Kesselkaul),  a.,  i,  42. 
CioHjgOsNj,  and  its  lactam,  from  the 

reduction    of    ethyl   /S-y-diimino-aS- 

dimethvldicarbethoxyadipate 

(Trabbe),  a.,  i,  76. 
ChHjoO.jN,,  from  the  reduction  of  0- 

nitrobenzyl   alcohol    (Freundler), 

A.,  i,  372. 
Cj^HijOgS,  and  its  salts,  from  phen- 

oxyacetophenone    (Stoermer     and 

Atenstadt),  A.,  i,  41. 
C]4H,405N.jS,   from   4-diazo-?/i-xylene- 

5-sulphonic     acid     and     resorcinol 

(Junghaun),  a.,  i,  23. 
C,4H2,03N.,  from  the  base  C]4Hij02N3 

(Pragek),  a.,  i,  540. 
CuHn'igN,   from    the    hydrolysis    of 

ethyl       7-cyanopropylphthalinuno- 

malonate  (Sorensen),  A.,  i,  834. 
Ci,jH|403,  ami  its  rftbromide,  from  o- 

oxydiphenylbut^Molactone,  con- 

stitution     of      (KllLENMEVER      an<l 

Arbenz),  a.,  i,  418. 
C,7H4„0,.,N4   (ethyl   ester),    fron    nie- 

thyieiieaminoacotonitrile  (Klage.s), 

a.",  i,  4t)9. 
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Acid,  CigHigO^NgS,  and  its  sodium  salt, 

from     4-diazo-m-xylene-5-sul  phonic 

acid  and   /3-naphthol  (Junghaiin), 

A.,  i,  23. 
CjgHjgOj,    from    l:4:,5-trihydroxy-4:.5- 

diphenyl-l:3-dimethylcyclopentan- 

one-2  (Japp  and  Michie),  T.,  302. 
CjjHfloOg,     from     the     a-oxylactdne, 

CijH^gOs     (Erlenmeter),     A.,     i, 

419. 
CjoHijjOg,  and   its   ester  and   diacetyl 

derivative,  from    benzaldehyde    and 

citric  acid   (Mayp.hofer   and   Ne- 

meth),  a.,  i,  344. 
CaoHgjOj,    and   its   ethyl   ester,    from 

cholesterol     (Diels     and     Abder- 

halden),  a.,  i,  819. 
CjiHjgOsNj,     from       the     substance 

C^ll^fii^i     (Knoevenaoel      and 

Heeren),  A.,  i,  660. 
C22H20O1QN2,   from   the   hjalrolysis  of 

ethyl     plithalimino-7-plitlialiniino- 

propylmalonate     (Sorensen),     A., 

i,  834. 
Acid  amides.     See  Amides. 
Acid  anhydrides.     See  Anhydrides. 
Acid    chlorides,    interactions    of,    with 

ketones  and  aldehydes  (Lees),  T.  , 

145. 
action  of  silver  cyanate  on  (Billeter), 

A.,  i,  484,  800,  821. 
fatty,  action  of,  on  the  sodium  deriv- 
atives  of    acetoacetic   esters    (Bou- 

VEAULT  and  Bongert),  A.,   i,   63, 

64,  144. 
Acidimetry,  electrolysis  of  copper   sul- 
phate as  a  basis  for  (Lange),  A.,  ii, 
106. 
Acids  from  cholesterol  (Matjthner  and 

Suida),  a.,  i,  625. 
of  the  fat  of  the  Californian  bay  tree 

(Stillman  and    O'Neill),    A.,    ii, 

171. 
of  datura  oil  (Holde),  A.,  i,  141. 
of    the    oil     of    Mmococca     Vcrnicia 

(Kametaka),    T.,    1042;    P.,   200; 

(Maquenne)  a.,  i,  62. 
from    Iceland    moss   (Simon),    A.,   i, 

98. 
from    lichens   (Hesse),    A.,    i,    702; 

(Zopf),  a.,  i,  762. 
from  yeast  (Hinsberg  and  Roos),  A., 

ii,  56.5. 
syntheses  of,  by  means  of  magnesium 

organic    compounds   (Houben   and 

Kesselkaul),  a.,  i,  42. 
ebullioscopic  behaviour  of,  in  benzene 

solutions  (Mameli),  A.,  ii,  711. 
change  of  the  velocity  of  amidification 

of,  with  reference  to  their  structure 

(Menschutkin,      Krieger,      and 

Ditrich),  a.,  ii,  357. 


Acids,  action  of  emulsin  and    other  fer- 
ments on  (Slimmer),  A.,  i,  218. 
addition  of,  to  a^-unsaturated  ketones 
(Yorl.\nder  and   Mumme),  A.,  i, 
495;    (Voklander),    A.,    i,    632; 
(Thiele  and  Straus),  A.,  i,  707. 
additive       compounds       of      various 
(HooGEWERFF  and  van  Dorp),  A., 
i,  170. 
Acids  of  the  acetylene  series  (Moureu  : 
MouREU  and  Delange),  A.,  i,  312. 
esters,  condensation  of,  with  alcohols 
(Mourku),  a.,  i,  698. 
Acids,  monobasic,   solubility  of  salts  of 
optically  active  (Pomeranz),  A.,  ii, 
65. 
acid  salts  of,  and  the  effect  of  water 
and  alcohol  on  them  (Farmer),  T., 
1440  ;  P.,  274. 
Acids,  dibasic,  velocity  of  hydrolysis  of 
aryl  and  benzyl  esters  of  (Bischoff 
and  V.  Hedenstrom),  A.,  i,  87. 
Acids,  «s-dibasic,   nomenclature  of  the 
hydrogen   esters   of    (Wegschkider), 
A.,  i,  146. 
Acids,  di-  and  tri-basic,  organic,  decom- 
position  of  (Oechsxer   de  Coninck 
and  Raynaud),  A.,  i,  231. 
Acids,  «s-di-   and  poly-basic,  esterifica- 
tion  of  (Wegscheider  and  Furcht), 
A.,    i,    342;    (Wegscheider  and   v. 
Rusnov),  a.,  i,  702  ;  (Wegscheider 
and  Hecht),  A.,  i,  760. 
Acids,   polybasic,    relative    affinities  of 

(Dawson),  T.,  725;  P.,  135. 
Acids,  carbohydrate,  experiments  on  the 

(Meyer),  A.,  ii,  313. 
Acids,  fatty,  formed  by  Ascaris  (Wein- 
land),  a.,  ii,  666. 
of  egg-lecithin  (Cousin),  A.,  i,  675. 
and  their  derivatives  in  phenol  solu- 
tion, relation  between   constitution 
and     change      of    association      of 
(Robertson),    T.,   1425  ;  P.,   223. 
action  of,  on  metals  at  high  temper- 
ature (Hj^bert),  a.,  i,  396. 
bornyl  and  isobornyl  esters,  rotation 
of  (MiNGUiN  and  de  Bollemont), 
A.,  i,  352. 
higher,  titration  of  (Kanitz),   A.,  ii, 

248. 
lower,  and  their  esters,  latent  heats  of 

(Brown),  T.,  992;  P.,  164. 
unsaturated,  with  a  double  linking  in 
the    a3-position,    preparation    of 
(RuPE,  RoNUs,  and  Lorz),  A.,  i, 
139. 
and   their   glycerides,  reduction   of 
(Herforder  Maschinefett-   & 
Oel-fabrik),  a.,  i,  547. 
separation   of  (Farnsteiner),    A., 
ii,  394. 
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Acids,  inactive,  the  biological  inethotl  of 
resolving,    into  their   optically  active 
compoueuts(McKKNZiE  and  Hakdkx), 
T.,  4li4  ;  P.,  -IS. 
Acids,  inorganic,  action  of,  on  cellulose 
(,Gosili.ng),  T.,  190. 
coniplox  (^Rogers),  A.,  it,  375. 
Acids,  mineral,    esterilication   of   (Vii,- 

LiKKsj,  A.,  i,  599,  t)74,  732. 
Acids,  organic,  synthesis  of  (Waliheu), 
A.,  i,  67. 
action    of    heat    on    (Oeohsner    de 

Coninck),  A.,  i,  730. 
action  of,  on  the  conductivity  of  yellow 
molybdic     acid    (Gkossmaxx     and 
Kkamek),  A.,  i,  549. 
decomposition      of     (Oechsnek     de 
CuNiNCK  and  Raynaud),  A.,  i,  231, 
457,  458. 
occmrence  and  estimation  of,  in  wine 
(Partheil   and   HDenek),   A.,    ii, 
765. 
Acids  of  the  sorbic  acid  series,  synthesis 
of  (^Jawuu.srv    and    Hefuumatsk.y), 
A.,  i,  4  ;  (Jaworsky),  A.,  i,  728,  729, 
730. 
Acids,     nnsaturated,     of     the     series 
CnH.,„.20.2,  action  of    nitrogen    per- 
oxide on  (Egoroff),  a.,  i,  789,  790. 
oxidation     of,     by      Caro's      reagent 

(Albitzky),  a.,  i,  228. 
electrolytic  reduction  of  (Marie),  A., 
i,  b05. 
Acids.     See  also  Aldehydic  acids,  Amic 
acids,     Amino-acids,     Hydroxy-acids, 
Hydroxy  amino-acid,         Keto-iactomc 
acids,    Ketonic  acids,    j3-Keto-oleline- 
carbo-xylic    acids,    Olehnedicarboxylic 
acids,  Pseudo-acids,  and  Thio-acids. 
Acocantherin  (Eaust),  A.,  i,  191. 
Aconitic      acid     {propijleiietrlcarboxylic 
acid),  electrolytic  reduction  of(MAKlE), 
A.,  i,  b05. 
Acridine  colouring  matters.     See  under 
Colouring  matters, 
syntheses  from  aldehydes  and  aromatic 
bases  (Ullmann),  A.,  i,  519. 
Acridine,  «it'amino-,  asymmetric    alkyl- 
ated,    colouring     matters     (Earren- 

FARRIKEX     VOKM.    E.    liAYER   &.    CO.), 

A.,  i,  51». 
Acridyl    sulphide    {acrUlylthiolacridol) 

and  its  sails  (Edinger  and  Ritsema), 

A.,  i,  720. 
Acrylic  acid  and  its  methyl  ester,  action 

of  nitrogen   peroxide   on  (Eguruff), 

A.,  1,  789. 
Actinians,   poisons   in   the   tentacles  of 

(RiciiET),  A.,  ii,  317. 
Actinium  and   its   salts,    production   of 

induced  radioactivity  by  (Derierne), 

A.,  ii,  tbl,  348. 


6'-Acylacetic  acids,  esters,  synthesis  of 
ketones  and  acylacetoues  from  (Bou- 
VEAU1.T  and   Bungert),  A.,  i,   141. 

Acylacetic  acids,  esters,  synthesis  of, 
fiuiii  C'-acylacetoacetic  esters  (Bou- 
veault  aud  BuXGEur),  A.,  i,  142. 

Acylacetic  acids,  cyano-,  esters,  new 
derivatives  of  (Sciimitt),  A.,  i,  398. 

Acylacetoacetic  acids,  esters,  mutual 
isouienc  tiansformatious  of  (Buu- 
VEAULT   antl   IjUN(iERT),    A.,    i,    145. 

C- Acylacetoacetic  acids,  esters,  synthesis 
of  acylacetic   esters   from   (Bof- 
VEAULT   and    Bongert),    A.,    i, 
142. 
reactions     and     decompositions    of 
(BouvEAULT  aud  Bungert),  A., 
i,  144. 
Acylacetones,  synthesis  of,  from  C-acyl- 
acetic   esters  (BouvEAULT  and   Bon- 
gert), A.,  i,  141. 
«6-Acylailiidines,    molecular    rearrange- 
ment   of,   into   isomeric   symmetrical 
derivatives  (Wheeler,  Johnson,  aud 
McEarlaxd),  a.,  i,  858. 
Acylanthranils    (AxsCHiJxz,    Schmidt, 

and  Gkeiffenberg),  A.,  i,  57. 
Acylhalogenamine  derivatives  and  the 
Beckmauu  rearrangement  (Stiecjlitz), 
A.,  i,  235  ;  (Slosson),  A.,  i,  475. 
Acylhydrazides    and   theu-  derivatives, 
heterocyclic  compounds  from  (Stoll^), 
A.,  i,  721. 
AcyWitliiourethanes  (Delj^fine),  A.,  i, 

156,  236,  237. 
Adamite,    artihcial    jjroductiou    of  (de 

Sghulten),  a.,  ii,  655. 
Address,  congratulatory,  to  the  Literary 
and  Philosophical  Society  of  Man- 
chester on  the  occasion  of  the  Dalton 
Centenary,  P.,  140. 
presidential  (Reynolds),  T.,  639  ;  P., 
81. 
Adhesion  and  solution,  the  phenomena 

of  (Patten),  A.,  ii,  272. 
Adipic    acid   {batancdicarbuxylic    add), 
o-aniino-,  and  its  benzoyl  derivative 
(SoREN.sEX),  A.,  i,  834. 
/37-t^<^^aniino-     and     a5-(^tbromo-)87-(^i- 
amino-,    aud  their   di-lactams   and 
salts  (Traure),  a.,  i,  76  ;  (Kohl), 
A.,  i,  234. 
Adliiiiua  cirrhosa,  alkaloids  of  (Schlot- 

terreuk  aud  Watkix.s),  A.,  i,  512. 
Adlumine  and  Adlumidine  (ScHLO'njsK- 

iJKtK.  and  W'ArKiNs),  A.,  i,  512. 
Adrenal  hydrochloride  {i:/ilurudrenal), 
iutlueuce  of,  in  the  orgauiam  (de 
PuEHL),  A.,  ii,  164. 
Adrenaline  {supra rctiine)  (Abel),  A.,  i, 
376,  670,  784  ;  (v,  EOrtu),  A.,  i, 
669. 
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Adrenaline,    extiaetioa   of,  from  supra- 
renal capsules  (Takamine),   A.,   i, 
376. 
oxidation  of,  with  nitric  acid  (Abel), 

A.,  i,  376. 
the     blood     after    administration    of 
(VosBURGii  and  Richaiids),  A.,  ii, 
307. 
See  also  Epinephrine. 
.Xsculin  and  tannin  in   horse  chestnut 

(GoRis),  A.,  ii,  507. 
Affinity,  chemical  : — 
Affinity  at  low  temperatures  (Moissan 

and  Dewak),  A.,  ii,  419. 
Affinities,      relative,      of      polybasic 
acids    (Dawson),    T.,    725 ;    P., 
135. 
of    some    feebly    basic    substances 
(Wood),  T.,  568;  P.,  67. 
Affinity  constants  of  ethyl  malonate 
(Vorlander),  a.,  i,  230  ;  (Gold- 
scHMiDTand  Scholz),  A.,  i,  458. 
of  pyridine  and  of  o-,   3-,   and  7- 
picolines  (Constam  and  White), 
A.,  i,  277. 
Association  of  a  liquid  diminished  by 
the  presence  of  another  associated 
liquid  (Jones  and  Murray),  A., 
ii,  637. 
change  of  the  "rate"  of,    of  fatty 
acids    and   their    derivatives     in 
phenol  solution  (Robertson),  T. 
1425;  P.,  223 
Mass  action,  lecture   experiments   to 
demonstrate  the  law  of  (v.  Dietrich 
and  Wohler),  A.,  ii,  274. 
Kinetics  of  oxidation  with  permangan- 
ate (Schiloff),  a.,  ii,  720. 
Chemical  action  in   liquid   hydrogen 
cyanide        (Kahlenberg        and 
Schlundt),  a.,  ii,  57. 
change,       initial     acceleration      in 

(Veley),  a.,  ii,  641. 
dynamics  of  the  reactions  between 
benzene  and  chlorine  under  the 
influence  of  difi'erent  catalytic 
agents  and  of  light  (Slator), 
T.,  729;  P.,  135. 
of    the   Friedel-Crafts'     reaction 
(Steele),      T.,      1470;       P., 
209. 
energy    in     connection     with     the 
phenomena  exhibited  by  radium 
(Beketoff),  a.,  ii,  623. 
reaction  between  phosphorous  acid 
and   mercuric   chloride   (Monte- 
martini  and  Egidi),  A.,  ii,  65. 
Catalysts,  chemical  rCle  of  (Zelinsky), 
A.,  i,  802. 
influence  of,  on  the  speed  of  form- 
ation   of    amides    and    anilides 
(Menschutkin),  A.,  i,  813, 


Affinity,  chemical  : — 

Catalytic  action  of  aluminium  chloride 
in   the   reactions   of  sulphuryl 
chloride  (Ruff),  A.,  ii,  149. 
of  the  hydrogen  ions  of  acids  on 
hydrolytic   reactions,    cause   of 
the  (Rohland),  A.,  ii,  16. 
oxidation  of  ammonia  and  amines 
by  (Trillat),  A.,  ii,  201. 
agents,  influence  of,  on  the  reactions 
between   benzene  and  chlorine 
(Slator),  T.,   729;    P.,  135. 
influence  of,  on  the  functions  of 
the  organisui  (de  Poehl),  A., 
ii,  164. 
decomposition  of  alcohols  by  finely 
divided  metals  (Sabatier  and 
Senderens),  a.,   i,   393,  453, 
454. 
of  ethyl  alcohol  by  carbon  and  by 
metals     (Ehrenfeld),     A.,    i, 
306  ;  (Ipatieff),  A.,  i,  453. 
of  ethyl  alcohol  by  finely-divided 
metals  (Sabatier  and  Sender- 
ens),  A.,  i,  393. 
of  hydrogen   peroxide   (Lorven- 
hart  and  Kastle),  A.,  ii,  415  ; 
(Bock),  A.,  ii,   416;  (Kastle 
and  Loevenhart),  A.,  ii,  537. 
oxidation  of  alcohols  (Trillat),  A., 

i,  222. 
reactions  caused  by  metals(TRlLLAT), 
A.,  ii,  589. 
Catalysis      and     catalysts     (Boden- 
stein),  a.,  ii,  66. 
a    periodic    contact    (Bredig    and 

Weinmayr),  a.,  ii,  279. 
of  salts  of  peracids  (PissjVRJEWSKy), 
A.,  ii,  66,  375. 
Chemical    equilibrium,    principle    of 
(Markownikoff),  a.,  ii,  200. 
laws  and  equations  of  (AriJis),  A., 

ii,  589. 
in  precipitation  reactions  (Kuster 

and  Thiel),  A.,  ii,  136,  510. 
in  the  blast  furnace  (Schenck  and 

Zimmermann),  a.,  ii,  423. 
between  carbamide  and  ammonium 
cvanate   (Fawsitt),    A.,   ii,    15; 
(Walker),  A.,  ii,  136. 
C02  +  H2  =  CO  +  HoO    (Hahn),    a., 

ii,  274,  711. 
between    iron    oxides    and    carbon 
monoxide    and     carbon     dioxide 
(Baur  and  Glaessner),  A.,  ii, 
423. 
between     maltose      and      dextrose 

(Pomeranz),  a.,  ii,  65. 
in  the  system :   sodium   carbonate, 
sodium  hydrogen  carbonate,  car- 
bon dioxide,  and  water  (McCoy), 
A.,  ii,  413. 
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Affinity,  ciikmuvi.  : — 

Chemical  equilibrium  in  the  system  : 
succinoiiitrilf,    silver    nitrate,    and 
water       (Middelueug),      A.,      ii, 
414. 
Decomposition   of  ammonium    nitrite 
(lii.AMii.vun),  A.,  ii,  18. 
the  eouditiuns  of  the  (Veley),  T., 
736  ;  P.,  142. 
of  carbamide  (Faw-sitt),  A.,  ii,  15; 

(Walker),  A.,  ii,  136. 
of  carbon  monoxide  (Scuenck  and 
Zimmekmann),  A.,ii, 423;  (Smits 
and  Wolff),  A.,  ii,  638. 
of  hydrated  mixed  crystals  (Holl- 
mann),  a.,  ii,  279. 
Decomposition  curves  of  solutions  of 
copper  salts  (Heiijeug),  A.,  ii,  263  ; 
(Abel),  A.,  ii,  407. 
Distribution     coeflficient    of    sulpliur 
dioxide  between  water  and  chloro- 
form  (McCkae  and    Wilsun),    A., 
ii,  474. 
Partition    coefficients,    formation    of 
hydrates  deduced   from   (V'ai'bel), 
A.,  ii,  471. 
Hydrolysis,   theory  of  the  process  of 
(Lewkowitscii),     a.,     i,      225; 
(Balbiaxo),  a.,  i,  547. 
of  carbamide  hydrochloride  (Walk- 
er   and    Wood),    T.,   484  ;    P., 
67. 
of    trisaccharides    by    dilute    acids 
(Wogrinz),  a.,  ii,  721. 
Period   of  induction  in   the  reaction 
between  carbon  monoxide  and  chlor- 
ine (Dyson  and  Harden),  T.,  203. 
Velocity  of  acetylation  of  some  closed - 
chain  alcohols  (Panoff),  A.,  ii, 
357. 
of  amino-derivatives   of  the  naph- 
thalene    and     quinoline     gi'oups 
(Cybt-lsky),  a.,  i,  775. 
Velocity  of    amidification    of   acids, 
change  of.   with   reference  to  their 
structure  (Menschutkin,  Krieger, 
and  Ditrich),  A.,  ii,  357. 
Velocity   of  combination  of   tertiary 
amines    with    '//i-    and     p-diazo- 
benzenesulphouic     acids     (Gold- 
.sciiMiDT    and    Keller),    A.,    i, 
135. 
uf  ketones  with  potas.sium  hydrogen 
sulphite  (Petrenko-Kkii- 

sciienko  and  Kestner),  A.,  ii, 
719. 
Velocity  of  crystallisation,  relation 
iif  temjiiralun:  to  (IjoI'.oduWsky), 
A.,  ii,  357. 
molecular  lowering  of  the,  by  the 
addition  of  foreign  compounds 
(v.  Pickardt),  A.,  ii,  66. 


Affinity,  ciiemh-al: — 
Velocity    of    decomposition    of   am- 
monium    nitrite     (Ulanciiard), 
A.,  ii,  19. 
of     diazo-compounds     (C.vin     and 
NicoLL),    T.,   206. 
influence  of  temperature   on    tlie 
(Cain  and  Nicoll),  T.,   470  ; 
P.,  63. 
of     diazonium    .salts    (y.     Euleu), 

A.,  i,  298. 
of  hydrogen  peroxide  l)y  iodine  ions 
(P.i'.EDKiand  Walton),  A.,  ii,  282. 
Velocity   of  development   of  organic 
devulopLis,    inllueuce  of  alkalis  on 
the  (Gi'rkwit.sch),  A.,  ii,  706. 
Velocity  of  esterification  of    hydro- 
chloric   acid    (ViLLiEKs),    A.,    i, 
732. 
with  the  hydracids  (Villiers),  A., 
i,.599,  674. 
Velocity  of  formation  of  anilides  and 
amides,  iutlueiiee   of  catalysts  on 
the  (Men.sciiutkin),  A.,  i,  813. 
of  sulphur   trioxide  in  presence  of 
platinum  (Bodlander  and  KiJi'- 
pen),  a.,  ii,  639. 
Velocity   of    hydrolysis   of  aryl   and 
benzyl    esters     of     dibasic    acids 
(BiscHOFF  and  Y.  Hedenstrom), 
A.,  i,  87. 
of  amygdalin    and    salicin   by   the 
action   of   emulsin  (Henri    and 
Lalou),  a.,  i,  643. 
of  dextrose  and  lievulose  (Herzog), 

A.,  ii,  230. 
of  etiiyl    malonate    (Goldschmidt 
and  Sriioi.z),  A.,  i,  458. 
Velocity  of  intramolecular  rearrange- 
ment   of    atoms    in    acetylphcnyl- 
chloroamines   (Blanksma),    A.,   ii, 
137. 
Velocity  of  inversion,  change  in  the, 
with    tumperatuic     (Kullgren), 
A.,  ii,  535. 
by  invertase,  law  of  tlie  (Henri), 
A.,  i,  219,  304. 
Velocity  of  oxidation  by  chromic  acid 
in  presence  of  other  acids  (Prud'- 
noMME),  A.,  ii,  430. 
of    ferrous  salts    by   chromic    acid 

(Benson),  A.,  ii,  200. 
of  hydrogen    iodide,    compensation 
metlioil     of      determining      the 
(PiELL),  A.,  ii,  275. 
of  phosj)horus  (Ri'ssell),  T.,  1266, 

1279  ;  P.,  207. 
of  jKita-ssium  iodide  by  chromic  acid 
(DkLikv),  A.,  ii,  471. 
Velocity  of  decrease  of  radioactivity 
induced  by  radium  in  a  closed  space 
(Curie),  A.,  ii,  50,  255. 


880 


INDEX    OF   SUBJECTS. 


Affinity,  chemical  : — 

Velocity      of     polyphase     reactions 

(QUARTAROLI),  A.,  il,  7'20. 
Velocity  of  reaction  before  complete 
equilibrium    and     the    jK)int     of 
transition  are  reached  (Wildeu- 
man),  a.,  ii,  13. 

between  arsenious  acid  and  iodine  in 
acid  solution :  i-ate  of  the  reverse 
reaction,  and  the  equilibrium 
between  them  (Roebuck),  A., 
ii,  14. 

of  bromine  on  ethyl  alcohol  (Bug ars- 
zky),  a.,  ii,  276. 

and  its  nature,  between  bromine 
and  oxalic  acid  (Richards  and 
Stull),  a.,  ii,  15. 

between  carbon  monoxide  and  oxy- 
gen (Kuhl),  a.,  ii,  639. 

of  ketones  with  phenylhydrazinc 
(Petrenko-Kritschenko  and 
Eltschaninoff),  a.,  i,  441. 
with  phenylhydrazinc,  influence  of 
the  medium  on  the  (Petrenko- 
Kritschenko  and  Konschin), 
A.,  ii,  719. 

of  ketonic  acids  with  phenylhydr- 
azine  (Kldiaschwili),  A.,  ii, 
719. 

in  solutions  containing  potassium 
chlorate,  potassium  iodide,  and 
hydrochloric  acid  (Bray),  A., 
ii,  275. 

between  potassium  ferricyanide  and 
potassium  iodide  in  neutral  aque- 
ous solution  and  its  mechanism 
(Donnan  and  Le  Rossignol),  T., 
703  ;  P.,  120. 

in  solutions  containing  potassium 
iodide,  ferrous  sulphate,  and 
chromic  acid  (Benson),  A.,  ii, 
534. 

between  potassium  permanganate 
and  oxalic  acid  (Ehrenfeld),  A. , 
ii,  134. 

between  potassium  persulphate, 
hydrogen  iodide,  and  phosphor- 
ous acid  (Federlin),  A.,  ii, 
14. 
Velocity  of  solution  of  solid  sub- 
stances (BRUNERandToLLOCZKO), 
A.,  ii,  470. 

of  metals  (Ericson-Auri^n  and 
Palmaer),  a.,  ii,  718. 
Velocity  of  transformation  of  tri- 
bromophenol  bromide  into  tetra- 
bromophenol  (Belzer),  A.,  ii, 
415. 

of  carbon  monoxide  (Smits  and 
Wolff),  A.,  ii,  276,  638. 

of  diphenyliodonium  chloride  and 
iodide  (Buchner),  A.,  i,  615. 


Affinity,  chemical  : — 
Velocity  of  transformation  of  the  two 
isomeric  methyi-(/-glucosides 

(Jungius),  a.,  i,  734. 
of    persulphuric    acid     into    Caro's 
acid,   and   formula  of  the   latter 
(Mugdan),  a.,  ii,  640. 
Agar-agar,  gelatinisation  of  (Levites), 

A..ii,  641. 
Alanylglycylglycine   (Fischer),    A.,  i, 

799. 
Albite,  conditions  of  formation  of  (Baur), 

A.,  ii,  303. 
Albumen,  action  of  seminase  on  (Hi';ri3- 
sey),  a.,  ii,  170. 
of  palms,    composition  of  the  reserve 
carbohydrates  of  the  (Lienard),  A., 
ii,  36. 
Albumin,    hydrolysis    of    (Siegfried), 
A.,  i,  586. 
oxidation  of,by Jolles'  method  (Abder- 
halden),  A.,i,  588,  779  ;  (Jolles), 
A.,  i,  723  ;  (Lanzer),  A.,  ii,  584. 
reaction  of,  with  acids  (Mylius),  A., 

i,  373. 
molecule,   constitution    of  .the  (HoF- 

meister),  a.,  i,  214. 
estimation  of,  in  urine  (Jolles),  A.,  ii, 
48. 
Albumin,  iodo-,  physiological  decomposi- 
tion of  (MossE  and  Neuberg),  A.,  ii, 
496. 
Albumins    from    dark     coloured    plant 
juices,    preparation   of    (Rijmpler), 
A.,  i,  214. 
identification  of  (Boes),  A.,  i,  214. 
Albuminous   substances,  estimation   of, 

in  blood  (Jolles),  A.,  ii,  252. 
Albumose,  the  precipitate  produced  by 
adding  rennin  to  solutions  of  (Lawroff 
and  Salaskin),  A.,  i,  136. 
Albumoses   in  the  blood  (Embden   and 
Knoop),  a.,  ii,   86 ;   (Langstein), 
A.,ii,  162. 
behaviour  of,  in  the  alimentary   wall 

(Embden and  Knoop),  A.,  ii,  86. 
soluble   arsenates  of  (Knoll  &  Co.), 
A.,  ii,  543. 
Alcaptonuria,    the    blood    proteids    in 
(ABDERHALDENandFALTA),  A.,ii,663. 
Alcohol.     See  Ethyl  alcohol. 
Alcohol  from  ohve  oil  (Gill  and  Tufts), 
A.,  i,  557. 
CgHigO,  and  its  acetate,  from  ofl-octa- 
methylenediamine   (Loebl),    A.,    i, 
736. 
CjoHaoOaj    from    magnesium    camphor 
and  acetaldehyde  (Malmgren),  A., 
i,  711. 
CuHjsON,  and  its  salts  and  benzoate, 
from    pyrophthalone    (v.    Huber 
A.,  i,  576. 
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Alcoholic  fermentation.     See  uiulev  Fii- 

mentation. 
Alcoholometry,  use  of  the  temperature  of 

(•alef:iction  in  (BonniER),  A.,  ii,  264. 
Alcohols,    transformation    of    aldeliyiles 
and  ketones  into,  by  catalytic  liydro- 
genation     (Sabatier    and    Sende- 
KENs),  A.,  i,  733. 
formation   of,    from   tlie   reduction  of 
esters  (Bouyeault  and  Blanc),  A., 
i,  597,  673,  730. 
formation  of,  from  the  action  of  ethyl- 
ene oxide  on  mixed  organo-niagnes- 
ium  compounds  (Grignard),  A.,  i, 
552. 
formation  of,  from  the  electrochemical 
reduction    of    ketones     (Elbs     and 
Brand),  A.,  i,  99. 
electrolytic   preparation    of    (JIoest), 

A.,  i,  546. 
catalytic   decomposition   of,   by  finely 
divided  metals  (Sabatier  and  Sen- 
derens),  A.,  i,  393,  453,  454. 
ebuUioscopic  beha\aour  of,  iu  benzene 

solutions  (JIameli),  A.,  ii,  711. 
catalytic  oxidation  of  (Trillat),  A., 

i,  222. 
interaction   of,    with   diazonium   salts 

(HANTZt>CH  and  Vock),  A.,  i,  664. 
and  allied  substances,  new  reaction  of 
certain  (Gavard),  A.,  ii,  514. 
Alcohols,    aromatic,  synthesis  of  (Man- 
asse),  a.,  i,  28. 
tertiary,  synthesis  of  (Masson),  A.,  i, 
28. 
Alcohols,      closed-chain,      velocity     of 

acitylation  of  (Panoff),  A.,  ii,  357. 
Alcohols,  fatty,  latent  heats  of  (Brown), 
T.,991;  P.,  164. 
behaviour  and  melting  points   of,  at 
very    low    temperatures    (Carrara 
and  Cori'ADoRo),  A.,  ii,  712. 
Alcohols,     monohydric,     synthesis     of 

(OiKiMiEii,  A.,  i,  3. 
Alcohols,     hexahydric,    compounds    of, 
witii  mononitrobenzaldehydes  (SlMON- 
ET),  A.,  i,  633. 
Alcohols,  polyhydric,  saturated,  calcula- 
tion of  the  number  of  classes  of,  and 
their  oxidation  products  (ANSCiiiJTZ), 
A.,  i,  3. 
combination      of,      with      aldehydes 
(Mkuniku),  a.,  i,  727. 
Alcohols,    primary,    preparation   of,    by 
means    of      the    corresponding    acids 
(BuuvEAULT  and  Blanc),  A.,  i,  597, 
673. 
Alcohols,  secondary,  of  hi;;h  molecular 
weiglit,  removal  f)f  water  from  (TlluM.s 
and  Mannkh),  a.,  i,  673. 
Alcohols,  s-trisubstituted,  formation  of 
(Weigert),  a.,  i,  418. 
LXXXIV.  il. 


Alcohols.     See  also  Glycols. 
Aldehyde.     See  Acetaldehyde. 
Aldehyde,  CjuHi,jO,  and  its  semicarbazone, 
from  tlie  oxidation  of  pinene  (Hf.nder- 
soN,  Gray,  and  Smith),  T.,  1302  ;  P. , 
196. 
Aldehyde-ammonia,  oxidation  of  (Bam- 

HEIMJEU  and  Seluiman),  A.,  i,  401. 
Aldehydehydrazones,nitroso-,isonitroso-, 
and  nitrodcrivatives  of  (Bamberger 
and  Pkmsei,),  A.,  i,  283. 
Aldehydephenylhydrazones,     oxidation 
of,  to  a-diketoneos;izones  (BiLTZ  and 
SiEDEx),  A.,  i,  120. 
Aldehydes,  formation  of  (Sabatier  and 

Senderens),     a.,     i,     393,     453, 

454. 
formation  of,  from  a-glya    s  and  from 

o-oxides  (Krassusky'),  \     ,  i,  8. 
isomeric     transformation  \  '    the    o- 

oxides  of  oletines  into  (&V  RKOWNI- 

koff),  a.,  i,  200. 
prepai-ation  of,   by  means  of  jiyroge- 

netic  contact  reactions(IrATiEFF  and 

Leontowitsch),  a.,  i,  598. 
electrolytic    preparation   of  (Moest), 

A.,  i,  546. 
condensation    of,    with    acetylacetone 

(Knoevenagel,     Bialon,    Rusch- 

hatjpt,  Schneider,  Croner,  and 

Sanger);  A.,  i,  637. 
interaction    of,    with    acid    chlorides 

(Lees),  T.,  145. 
condensation  of,  with  amines  and  3- 

naphthol    (Betit   and   Toricelli), 

A.,  i,  480  ;  (Betti),  A.,  i,  510. 
condensation     of,     with     aryl->|/-thio- 

hydantoins  (Wheeler  and  Jamie- 

.son),  a.,  i,  521. 
condensation   of,    with   2:6-dimethyl- 

pyridine  (Werner),  A.,  i,  574. 
condensation    of,    with    ethyl   cyano- 

acetate  (Guareschi),  A.,  i,  736. 
condensation  of,  with  mentliyl  aceto- 

acetate  (Mann  and  Lai'Worth),  P., 

291. 
condensation  of,  with  2-metliylindoIe 

(Freund     and     Lehacii),     A.,    i, 

278. 
condensation  of,  with  2-  and  with  4- 

methylquiuolines    (LoEw),     A.,    i, 

577. 
action   of,  on   /3-naphtholbcnzylamino 

(Betti  and  Foa),  A.,  i,  511. 
combination      of,      with      jmlyhydric 

alcohols  (.Mefnier),   a.,   i,'727. 
compounds   of,  with  aromatic  amines 

(Eibner),  a.,  i,  7.^>0. 
condensation  products  of,  with  rhod- 
anic    acid     and     allied     sub.stances 
(Zip.ser),  a.,  i,  273  ;  (Asdreasch 
and  Zll'SER),  A.,  i,  855. 

60 
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Aldehydes,  transformation   of,  into  alco- 
hols   by     catalytic     hydrogenation 
(Sabatier  and  Senderens),  A.,  i, 
733. 
reagent   for  (Manget  and  Marion), 

A.,  ii,  580. 
general  reaction  of  (Riegler),  A.,  ii, 
457. 
Aldehydes,     aliphatic     and    aromatic, 
micro- chemical  analysis  of  (Behrens), 
A.,  ii,  246. 
Aldehydes,      aromatic,      intermolecular 
transpositions  in  the  synthesis  of,  by 
Gattermann's  method  (Francesconi 
and  MuNDici),  A.,  i,  426. 
compounds    of,    with    cyclopentanone 
(Mentzel),  a.,  i,  497. 
Aldehydes,  racemic.     See  Racemic. 
Aldehydes.  See  also  Aldol,  and  Hydroxy- 

aldehydes. 
Aldehydic  acids,  micro-chemical  analysis 

of  (Behrens),  A.,  ii,  246. 
o-Aldehydic   acids,   tautomerism  of  the 

(Wegscheider),  a.,  i,  562. 

)3- Aldehydic  acids,  optically  active  esters 

of    (Lapworth),      T.,      1114;      P., 

149  ;    (Hann    and    Lapworth),    P., 

291. 

a-Aldehydocinchonic     acid,    oxime    of, 

and  its  acetate  (Pfitzinger),  A.,  i,  53. 

2-Aldehydoquinoline,  oxime  of,  and  its 

acetate  (Pfitzinger),  A.,  i,  53. 
Aldol,  CjgHjgOg,  from  ?H-ethoxybenzalde- 
hyde  and  isobutaldehyde  (Subak),  A., 
i,  493. 
Aldoximes,  formation   of,  by  means   of 
mercury    fulminate    and     aluminium 
oxychloride    (Scroll  ;     Scroll    and 
KaCer),    a.,   i,    254;     (Scroll   and 
Hilgers),   a.,  i,  347  ;    (Scholl  and 
Kremper),  a.,  i,  348. 
Alfalfa,  fixation  of  atmospheric  nitrogen 
by,    on    ordinary   jjrairie    soil    under 
various  treatments  (Hopkins),  A.,  ii, 
324. 
Algse,  arsenic  in  (Gautier),  A.,  ii,  91, 
92. 
fresh -water,  influence  of  formaldehyde 
on  tlie  growth  of  some  (Bouilhac), 
A.,  ii,  232. 
Alicyclic  compounds,  stereochemistry  of 

(Asoiian),  A.,  ii,  2. 
Alkali,  free   and   combined,   estimation 
of,  in  sulphite  liquors  (Schwartz), 
A.,  ii,  104. 
estimation   of,  suitability   of  various 
indicators   for   the,   in   presence   of 
nitrite  and  formate  (Wegner),  A., 
ii,  453. 
Alkali  bromides,  action  of  dry  potassium 
dichroniate  on  (de  Konjnck),  A.,  ii, 
751, 


Alkali    carbonates,    normal    and     acid, 
behaviour  of  phenolphthalein  to- 
wards (Giraud),  a.,  ii,  543. 
theronderingcausticof  (d'Anselme), 

A.,  ii,  726. 
estimation    of    carbon    dioxide    in 
(Fokin),  a.,  ii,  391. 
chlorides,  electrolysis  of  (Guye),  A., 
ii,  586. 
theory  of  the  electrolysis  of  solu- 
tions of  (Foerster  and  Muller), 
A.,  ii,  350. 
double  salts  of,   with   molybdenum 
trichloride  (Chilesotti),  A.,   ii, 
731. 
cyanides,  preparation  of,  from  metallic 
cyanogen     compounds    (British 
Cyanides  Co.),  A.,  i,  328. 
calcium    cyauamide   as    a    starting 
material   for   the   preparation   of 
(Erlwein),  a.,  i,  611. 
hydrides,    non-conductivity    of    elec- 
tricity by  (Moissan),  A.,  ii,  349. 
influence  of  traces  of  water  on  the 
decomposition    of,    by    acetylene 
(Moissan),  A.,  i,  785. 
action  of  acetylene  on  (Moissan), 
A.,  i,  595. 
metals,    preparation    of    (Chemische 
Fabrik  Griesreim-Elektron),  a.  , 
ii,  646. 
nitrites,    preparation  of    (Chemische 
Fabrik    Griinau,    Landshoff,  & 
Meyer),  A.,  ii,  426. 
nitroprussides,  volumetric   estimation 
of  (FoNZEs-DiAcoN  and  Carquet), 
A.,  ii,  617. 
sulphides,    electrolysis    of    (Brochet 

and  Ranson),  A.,  ii,  477. 
bismuth  thiosulphates  (Hauser),  A., 

ii,  487. 
hydrogen  sulphates,  decomposition  of 
(Colson),  a.,  ii,  289. 
Alkalimetry,     use    of    anhydrides    and 
chloro-anhydrides  in  (Oddo),   A.,  ii, 
333. 
Alkaline  earth  carbonates,  estimation  of 
carbon  dioxide  in  (Fokin),   A.,  ii, 
391. 
hydrides,     action     of    acetylene     on 

(Moissan),  A.,  i,  595. 
sulphides,    electrolysis    of    (Brocket 
and  Ranson),  A.,  ii,  478. 
Alkaline     hydroxides,    and     ammonia, 
relative  strengths  of  tlie,  as  measured 
by  their  action  on  cotarnine  (Dobbie, 
Lauder,  and  Tinkler),  P.,  279. 
Alkalis,    action    of,    on    l'I;  ss    and    on 
paraflin  (Jones),  A.,  ii,  143. 
theory  of  the  action  of  halogens   on 
(Foerster  and  MiJLLKR),   A.,   ii, 
142,  350  ;  (Winteler),  A.,  ii,  291. 
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Alkalis,  action  of  iodine  on  (Foerster 
andGvit),  A.,  ii,  200. 
estimation  of  total,  in  soils  (Pettit), 

A.,  ii,  512. 

separation  of,  from  manganese  dioxide 

(Baurigny),  a.,  ii,  184. 

Alkaloids  of  ^l(i[umia'_cin-hosa{ScHLOT- 

TEKBEi'iv  and  Watkixs),  a.,  i,  512. 

of  caluniba  root  (Gadamer),  A.,  i,  50. 

from  Ca-iimiroa  cdiUis  (Bickekn),  A., 

i,  649. 
Cinchona    (Berthelot  and    Gaude- 
ciiox).  A.,  i,  773  ;  ii,  197,  270. 
the  bearing  of  the  Pasteur  reaction 
on      the     constitution     of      the 
(Skraup),  A.,  i,  tJ49. 
acyl    derivatives    of    (Vereinigte 
Chininfabriken  Zimmer  &  Co.), 
A.,  i,  50. 
symmetrical     carbonic      esters     of 
(Vereinigte     Chininfabrikex 
Zimmer  &  Co.),  A.,  i,  513. 
salicylyl    derivatives    of    (Farben- 
fabriken  vorm.    F.    Bayer    & 
Co.),  A.,  i,  513. 
indicators     for     the     titration     of 
(Messxer),  a.,  ii,  519. 
of  Dicentra  CiicuUaria  (Fischer  and 

Soell),  a.,  i,  193. 
of  Diceiitra  formosa  (Heyl),    A.,   i, 

716. 
of  Eschscholzia    califomica  (Fischer 

and  Tweeden),  A.,  i,  193. 
of  ipecacuanha,    reactions  of  (Allen 

and  ScoTT-SMirH),  A.,  ii,  117. 
opium  (He.sse),  a.,  i,  773. 
of  yohimbehe  bark  (Siedler),  A.,  i, 

195. 
poisonous,  from  a  Zygadenus  (Heyl), 

A.,  i,  650. 
relation    bet\seen    absorption    spectra 
and  chemical  constitution  of  (Uob- 
bie   and    Lafder),    T.,    605;    P., 
7. 
action  of  high  temperatures  on,  wlien 
fused   with    carbamide    (Becki'RTs 
and  Frerichs),  A.,  i,  717. 
influence  of,  on  oxidation  (Dupoiy), 

A.,  ii,  676. 
compounds  of,  with  hydroferrocyanic, 
hydroferricyanic,    thiocyanic,     and 
nitroprussic  acids  (Greshoff),  A., 
i,  848. 
double  haloids  of  tellurium  with  the 

(Lkniier  antl  Tnrs),  A.,  i,  774. 
precipitation    of    some,    by    uranium 

nitrate  (Aloy),  A.,  ii,  581. 
estimation  of,  volumctrically  (Kii-i-kn- 
BKitcKii).  A.,  ii,  3',t<;. 
Alkannic  acid  ami  Anchusic  acid   from 
alkanna   root  ((iAWAi.ousKij,    A.,   i, 
109. 


Alkaverdin  (Gies),  A.,  ii,  569. 
Alkyl   bromides  and  iodides,   action   of 
plienyliiydrazine    on   (Allain    Le- 
CANu),  A.,  i,  778. 
groups,  practical  estimation  of  (Deck- 
er), A.,  ii,  763. 
iodides,  action  of,  on  indoles  (Plan- 
chkk),  a.,  i,  114. 
Alkylating  agent,  methyl   sulphate  as 
an  (Ullmann),  A.,  i,  394. 
esters   of  ^7-toluenesuli)honic   acid    as 
(Uli.maxn   and   Wenxer),   A.,    i, 
407. 
Alkylation     of    sugars     (PunniE    and 
Irvixe),      T.,       1021;       P.,       192; 
(PuRUiE  and   Bridgett),   T.,    1037  ; 
P.,  193. 
Alkylaminoanthraquinones,  preparation 
of      (Farbexfabrikex      vorm.     F. 
i5AYER  k  Co.),  A.,  i,  498,  839. 
Alkyloxides,  sodium  derivatives,  action 
of  carbon  monoxide  on  (Beatty),  A., 
i,  726. 
^J-Alkylphenols,  action  of  nitric  acid  on 
halogen      derivatives      of      (Zixcke, 
HcHXEiDER,   and   Emmerich),  A.,   i, 
756. 
1-Alkylpyridones,  action  of  phosphorus 
pentachloride  on  (Fischer),  A.,  i,  52. 
Alkylt.wrosindulines,  aryl  derivatives  of 

(Casseij.a  &  Co.),  A.,  i,  866. 
1-Alkylquinolones,  action  of  phosphorus 
]ientaehloride  on  (Fischer),  A.,  i,  52 
Alkylsuccinic  acids,  bromo-,  action   of 

ammonia  on  (LuTZ),  A.,  i,  147. 
Alkylthiocarbamic   acids,   imino-,   new 
synthesis   of  (Dixox),    T.,    550  ;    P., 
104. 
Alkylurethanes,  nitroso-,  constitution  of 

(Schmidt),  A.,  i,  683. 
Allantoin,   behaviour  of,  in    the  organ- 
ism (Li/.ZATo),  A.,  ii,  563. 
Allophanic  acid,  thio-,  salts  of  a  mer- 
.(.pdiid  form  of  (Dixox),  T.,  550;  P., 
104. 
AUoxuric  bases,  estimation  of,  in  urine 

(Garnier),  a.,  ii,  583. 
Alloys,  bibliography  of  (Sack),   A.,   ii, 
595. 
behaviour  of  some,  in  regard  to  the 
law     of     Wiedemann    and     Franz 
(Schulze),  a.,  ii,  58. 
course  of  the  melting  point   lines  of 

(VAX  Laak),  a.,  ii,  266,  588. 
estimation  of  vanadium  in  (Nicglar- 
uot),  a.,  ii,  .")76. 
Allyl  alcohol,  catalytic  decomposition  of 
(Sabatier    and    Hexderens),    A., 
i,  454. 
bromide,   action    of    magnesium   and 
carbon   dioxide   on   (Houben),   A., 
i,  789. 
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Allyl cyanide,  constitution  of  (Lespieau), 

A.,  i,  68-1. 
Allylbenzene,  dibromide   and    ;S-bromo- 
derivative  of  (Hell  and  Bauer),  A., 
i,  242. 
o-AUylbenzene   (propenylbenzene)  (Kla- 
GEs),  A.,  i,   329,  688;    (Kunckell 
and  DpyrTMAii),  A.,  i,  331  ;  (Kuxcic- 
ell),  a.,  i,  806. 
a-chloro-)8-bi'omo-     (Kunckell     and 
Dettmak),  a.,  1,  331. 
;3-Allylbenzene    (Klages   and    Hahn), 

a.,  i,  19. 
AUylcamphocarboxylic  acid,  methyl  and 

ethyl  esters  (Bkuhl),  A.,  i,  6. 
C-Allylcamphocarboxylic   acid,   methyl 
ester  (Bkuhl),  A.,  i,  40;  (Halleu), 
A.,i,  503. 
Allylcamphor,  and  its  oxime,  semicarb- 
azone,  and  isomeric  cyano-derivatives 
(Halleu),  A.,  i,  503. 
Allylhomocamphoric  acid  and  its  silver 

salt  (Buuhl),  a.,  i,  6. 
S-Allylrhodanic   acid  (Andreasch  and 

ZirsEK),  A.,  i,  856. 
Allyltetrabydroquinoline        hydriodide 
(Wedekind   and   Oechslen),    A.,  i, 
116. 
/S'-AllyWithiourethane  (v.  Braun),  A.,  i, 

14. 
a-Allyl-j^-xylene,  and  its  dibromide  and 
a-chloro-)3-bromo-     (Kunckell     and 
Dettmar),  a.,  i,  331. 
Almonds,  application  of  Kreis's  reaction 
to  preparations  of  (Chwolles),  A. , 
ii,  250. 
jjresence  of  sucrose  in,  and  its  role  in 
the  formation  of  the  oil  (Vallee), 
A.,  ii,  234. 
Aloes  from  the  Cape  (Aschan),  A.,  i,  772. 

Natal,  aloins  of  (Linger),  A.,  i,  356. 
Aloins,  constitution  of  (Leger),  A.,  i, 

356. 
Aluminium,  solubility  of,  in  nitric  acid 
(Woy),  a.,  ii,  483. 
anode,  suggested  theory  of  the  (Taylor 
and  Inglis),  A.,  ii,  260. 
Aluminium  alloys  with  copper,  thermal 
study  of  (Luginin  and  Schukareff), 
A.,  i'i,  271. 
Aluminium  bromide,  compounds  of,  with 
bromine,  ethyl  bromide,  and  carbon 
disulphide  (Plotnikoff),  A.,  i,  137. 
cliloride,  action  of,  on  sulphuryl  chlor- 
ide (Ruff),  A.,  ii,  149. 
organic  compounds  which  act  as  fer- 
ments   in    synthetical    reactions 
(Gustavson),  a.,  i,  470,  804. 
chlorosulphate  (Recoura),  A.,  ii,  79. 
chromatc  (Grogek),  A.,  ii,  22. 
fluoride  and  its  hydrates  (Baud),  A., 
ii,  150. 


Aluminium  hydroxide,  solubility  of,  in 
ammonia  and  amines  (Renz),  A., 
ii,  729. 
compound  of,  with  dextrose  (Chap- 
man), P.,  74. 
phosphate,  effect  of  moisture  on  the 
availability  of  dehydrated  (Morse), 
A.,  ii,  449. 
sulphates  (Schmatolla),  A.,  ii,  371. 
sodium  sulphate  {sodium  alum),  crys- 
talline (Dumoxt),  a.,  ii,  547. 
Aluminium,    electrolytic   separation   of, 
from   iron   or   nickel    (Hollapj)   and 
Bertiaux),  a.,  ii,  513. 
Alums,  acid  reaction  of  (LuMifeRE  and 

Seyewetz),  a.,  ii,  150. 
Alunogen   from   the   neighbourhood    ot 

Rome  (Millosevich),  A.,  ii,  435. 
Amalgams.     See  Mercury  alloys. 
Amic  acids,  hydrolysis  of,  by  ferments 

(Go.nnermaxn),  a.,  i,  590. 
Amides,    influence  of  catalysts   on    the 
formation  of  (Menschutkin),  A.,  i, 
813. 
action  of  hypobromites  on  (Lapwoutii 

and  NiCHOLLs),  P.,  22. 
di-o-substituted,   action  of  anhydrous 
nitric  acid  on   (Montagne),  A.,  i, 
169. 
substituted  halogenated  (Francesconi 

and  DE  Plato),  A.,  i,  798. 
acid,  constitution  of  (Schmidt),  A.,  i, 
682. 
action  of  carbonyl  chloride  and  pyrid- 
ine on  (Einhorn  and  Mettler), 
A.,  i,  30. 
secondary,    preparation    of  (T.\RBOU- 
riech),  a.,  i,  681,  737. 
Amides,   thio-,  action  of  hydrazine  hy- 
drate  on   (JuNGHAHN   and    Bunimo- 
wicz),  A.,  i,  130. 
Amidic  nitrogen,  use  of  viagiiesia  usta  in 
th(!  estimation  of  (Mttller),  A.,  ii,612. 
Amine- ammonia  water  obtained  by  the 
distillation  of  the  concentrated  waste- 
liquors  from  the  desacchariticatioii  of 
molasses  (AxDRLiic),  A.,  ii,  116. 
Amines,  formation  of,  from  bromoamides 
(Hantzsch),  a.,  i,  29. 
formatiou    of,    from    oximes    (Boeh- 

RiNGER  &  Sohne),  A.,  i,  550. 
preparation  of,  by  electrolytic  reduc- 
tion (Kxudsen),  a.,  i,  795. 
and  other  ammonia  derivatives,  deter- 
mination   of    the    constitution    of 
(Ginzberg),  a.,  i,  794. 
determination  of  the  structure  of,  by 
means  of  Caro's  persulphuric   acid 
(Bamberger),  A.,  i,  324. 
freezing   point  curves  of  binary  mix- 
tures of  phenols  and  (Philip),  T., 
814  ;  P.,  143. 
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Amines,    action   of   mixed   oisaiio-mag- 
uesium  coiiipoiiiuls  on   (Meunieu), 
A.,  i,  544. 
diazotisation  of  difficultly  diazotisable 

(Seidler),  a.,  i,  868. 
condensation  of,   with  aldehydes  and 
)8-naphthol  (Hetti  and  Toukickli.i), 
A.,  i,  480  ;  (Betti),  A.,  i,  510. 
oxidation     of,      by    catalytic     action 

(Tkillat),  a.,  ii,  201. 
reaction   between,    and    nitrous    acid 

(V.  Euler),  a.,  i,  298. 
compounds      of,      with      phos^jhoius 

(MiCHAELis),  A.,  i,  380. 
benzoates  of  (Descud^),  A.,  i,  73.5. 
aromatic,    formation   of,    from    nitro- 
compounds (Ivixz),  A.,  i,  813. 
action  of  benzenesulphiiiic    acid  on 

(Hinsbeug),  A.,  i,  251. 
action   of  chloroacetamide  on  (Lu- 

MifcuE  and  PEuniN).  A.,  i,  832. 
action  of,  on  Iro-dinitroanthraquin- 

one  (K.M'FLEi:),  A.,  i,  427. 
condensation    of,    with   saligenin 

(Paal),  a.,  i,  340. 
action  of  sulphur  chloride  on  (EuiN- 

GER  and  Ekkley),  A.,  i,  58. 
compounds     of,      with     aldehydes 

(Eibner),  a.,  i,  750. 
acetylated,  new  bases  from  (Silber- 
stein),  a.,  i,  474. 
fatty,  action  of,  on  methylene  dibenz- 
oate  (Descudi^:),  A.,  i,  168. 
of  the   type  iC.NHj,  oxidation   of 
(Bamberger  and  Seligman),  A., 
i,  322. 
of  the  type  :  CH.NHo,  oxidation  of 
(Ba-Mberger  and  Seligman),  A., 
i,  323. 
organic,  physico-chemical  constants  of 

(ScHMim),  A.,  i,  681. 
primary,  test  for  (Fenton),  T.,  187. 
primary,     secondary,     and     tertiary, 
action  of,    on   ?/i-xyIylene   bromide 
(Halfpaap),  a.,  i,  578. 
unsaturated,  acetylation  of  (Potozky), 
a.,  i,  795. 
Amines.     See  al.so  Bases  and  Diamines. 
Amino-acids  (Surexse.v),  A.,  i,  833. 
tlisLiimiuation     between     basic     and 
acidic    functions   in,    by   means   of 
formal<l.-hyde  (Sen iff),  A.,  i,  232. 
occurrence  of,  in  rabbits'  urine  after 
jihosphorus       poisoning      (.Vdueu- 
hai.den  and  Beikjell),  A.,  ii,  742. 
degradation     of,     in     the     Digaiiisni 
(AiiiiEKiiALiiK.v  and  Hergei.i.),  A., 
ii,  666. 
ammonium    salts,    behaviour    of,    in 
arjueous  or  sugar  solutions  on  heat- 
ing (Andki./k),  A.,  i,  551. 
See  also  Dii>eptides  an<l  I'olypeptides. 


7-Amino-acid8,  preparation   of  (KuiiL), 

A.,  i.  234. 
Aminoamidines  of  the  najdithalene  series, 
isdUK  lie  (MEMtoLA,  Eyre,  and  Lane), 
T..  118.-.;  P.,  205. 
Amino-group,  rejdaccmont  of  the  diazo- 
group     by     the     (W.\cker),    A.,     i, 
132. 
Ammonia,    variation   of  the   absorption 

coeflicient  of,  in  water  liy  the  addition 

of  carbamide  (Uuldschmidt),  A.,  ii, 

638. 
aqueous  solution  of,  vapour  pressure 

of  (Perman),  T.,  1168;    P.,  204. 
and  the  alkaline  hydroxides,  relative 

strengths  of,  as  measured  by  their 

action       on      cotarnine      (Dobbie, 

Lauder,  and  Tinkler),  P.,  279. 
liquid,  action  of,  on  chromic  chloride 
(Lang   and   Carson),    P.,   147. 

action  of,  on  phosphorus  (Schenck), 

A.,  ii,  363  ;  (Stock),  A.,  ii,  421. 

aqueous  solution  of  (Frenzel),  A.,  ii, 

72. 
absorption  of,  by  distilled  water  and 

sea     water     (Thoulet),      A.,     ii, 

360. 
action  of,  on  boron  chloride  (JoANNis), 

A.,  ii,  140. 
action  of,  on   boron  sulphide  (Stock 

and  Blix),  A.,  ii,  208. 
alcoholic,  action  of  calcium  on  (Doby), 

A.,  i,  546. 
action  of,  on  the  ethyl  esters  of  olefine- 

dicarboxylic     and      )3-keto-olefine- 

carboxylic  acids  (Ruhemanx),  T., 

374,  717;  P.,  50,  128. 
action  of,  on  formaldehyde  (Hknry'), 

A.,  i,  233. 
action  of,  on  phosphorus  pentasulphide 

(Stock  and  Hoffmann),  A.,  ii,  207. 
oxidation     of,     by     catalytic     action 

(Trillat),  a.,  ii,  201. 
amount  of,  in  urine  (Landsberg),  A., 

ii,  442. 
compound   of,  with   zinc  chloride   in 

the  Leclanche  cell  (Jaeger),  A.,  ii, 

20. 
Ammonia,  detection  and  estimation  of, 

by     means      of      sodium      picrate 

(Keiciiark),  a.,  ii,  754. 
detection  and  estimation  of,  in  waters 

bymeansofdiaminoplu-nol  (Maxget 

and  Marion),  A.,  ii,  390. 
estimation   of,   in    li([uids  containing 

ammonium   .salts    and    nitrogenous 

comi»ounds  (IUyer),  A.,  ii,  688. 
estimation   of,  by  the   sodium    hypo- 

bromite    method    (Woul),    A.,    ii, 

451. 
fstimiition  of,  in  sugar  beets  (Sellier), 

A.,  ii,  329. 
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Ammonia,     estimation     of,     in      urine 
(Shaffer),   A.,  ii,  ISO;    (Kruger 
and  Reich),  A.,  ii,  688, 
estimation  of,  in  urine  and  liquids   of 

animal  origin  (Foun),  A.,  ii,  239. 
estimation  of,  in  urine,  faeces,  blood, 

etc.  (Schittenhelm),  A.,  ii,  688. 
estimation    of,    in   sea   water   (GerL' 

muyden),  a.,  ii,  578. 
estimation  of,  in  wine  (Gautier  and 
Halpiien),  a.,  ii,  564  ;  (Laborde  ; 
DESMOULifeKEs),  A.,  ii,  689  ;  (Hal- 
phen),  a.,  ii,  690. 
Ammoniacal     salts,     complete     decom- 
position   of,    by    means    of    nascent 
sodium    liypobromite   in   an    alkaline 
medium  (Le  CtnMTE),  A.,  ii,  518. 
Ammonio-cadmiuinand-ziiiccobalticyan- 
ides   (Fischer  and   Guntze),    A.,    i, 
77. 
Ammonio- copper      salts.        See      under 

Copper. 
Ammonio-manganic     phosphate,    violet 

(Barbier),  A.,  ii,   151. 
Ammonio-mercury  salts.      See   Mercur- 

ammonium  salts. 
Ammonio-silver       compounds.  See 

Argentammonium  uuder  Silver. 
Ammonium,  position   of,  in   the   alkali 
series     (Tutton),      T.,      1049;     P., 
185. 
Ammonium  salts  (Eeik),  A.,  i,  303. 
as     the     simplest     ammonio-metallic 
compounds  (Werner),   A.,  i,  234. 
action     of     cadmium     hydroxide    on 
(Grossmann),  a.,  ii,  146. 
Ammonium    bromide,   double  salts    of, 
with  mercuric  iodide  (Grossmann), 
A,,  ii,  476. 
carbonates,     double     salts     of,    with 
magnesium  carbonate  (v.  Knorre), 
A.,  ii,  370. 
chloride,  action  of  calcium  carbide  on 
(Salvadori),  a.,  i,  11. 
action  of,  on  silicates  (Clarke  and 

Steiger),  a.,  ii,  380. 
substituted,  salts  of,  with  mercuri- 
chlorides    (Stromholm),    A.,     i, 
138. 
plumbic     chloride     (Seyewetz     and 

Trawitz),  a.,  ii,  371. 
nickel  chromate  (Briggs),  T.,  392. 
bismuth  molybdate,  ratio  of  bismuth 
to    molybdenum    in   (Miller  and 
Frank),  A.,  ii,  761. 
nitrate,  solubility  of,  in  water  between 
12°  and   40°   (Mijller  and  Kauf- 
mann),  a.,  ii,  290. 
nitrite,   j)reparation  of  nitrogen   from 
(y.  Knorre),  A.,  ii,  205. 
decomi)o.sition  of  (Blanchard),  A., 
ii,  18. 


Ammonium    nitrite,    the    conditions   of 
decomposition  of  (Veley),  T.,  736; 
P.,  142. 
iridium  nitrite  (Leidi^),  A.,  ii,  24. 
sulphate,    crystallised   (Tutton),   T., 
1049;  P.,  185. 
compound  of,  with   hydrogen   jier- 
oxide     (Willstatter),     A.,     ii, 
537. 
alum,  variation  of  angles  in  the  crystals 

of  (Miers),  a.,  ii,  472. 
thallium   sulphates  (Marshall),  A., 

ii,  21. 
persulphate,    action    of,    on    metallic 
oxides  (Seyewetz  and  Trawitz), 
A.,  ii,  591. 
copper,     gold,    and    platinum    poly- 
sulphides  (HoFMANN  and   HocHT- 
len),  a.,  ii,  728. 
Ammonium  organic  compounds : — 
Ammonium  compounds   (Decker),    A., 
i,   516  ;  (Decker  and   Exgler), 
A.,    i,    518;     (Decker,    Elias- 
berg,  and  Wislo^ki),  A.,  i,  718. 
asymmetric  quaternary  (Wedekind 
and  Oechslen),  A.,  i,  517. 
cyanate,    equilibrium    behveen    carb- 
amide and   (Fawsitt),   A.,  ii,   15  ; 
(Walker),  A.,  ii,  136. 
thiocyanate    and    thiourea,    dynamic 
isomerism  of  (Reynolds  and  AVern- 
er),  T.,  1. 
Ammonium-barium.       See     Barium-am- 
monium. 
Ammonium-caesium     and     Ammonium- 
rubidium,  preparation  and  properties 
of  (Moissan),  a.,  ii,  477. 
Amniotic    fluid    (Farkas    and     Scipi- 

ades),  a.,  ii,  736. 
Amoebae,   digestion  of,   and  their  intiu- 
cellular  diastase  (Mouton),  A.,  ii.  36. 
Amphibole    from    the    Southern    Urals 

(Loewinson-Lessing),  a.,  ii,  28. 
Amphibole-anthophyllite   from   Sweden 

(Beck),  A.,  ii,  556. 
Amygdalin,    catalytic    racemisation     of 
(Walker),  T.,  472. 
action    of    emulsin   on    (Henri    and 
Lalou),  a.,  i,  643  ;  ii,  678. 
Amyl  alcohol,  composition  of  the  surface 
layers   of  aqueous  (Benson),   A.,  ii, 
715. 
Amyl   alcohol,   fermentation  (Kailan), 

A.,  i,  786. 

Amyl    (dhylisopropyl)   nitrate,    bromo- 

nitro-    (Schmidt   and    Austin),   A., 

i,  597. 

Amylacrylic  acid.     See  o-Octenoic  acid. 

7-Amylamine,  oxidation  of  (Bamberger 

and  Selioman),  A.,  i,  323. 
isoAmylamine   ferri-  and   ferro-cyanides 
(Chriotien),  A.,  i,  155. 
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^e/-/. -Amylamine,    oxiilation    of    (Bam- 

BKKdKi;  ami  Ski.icman),  A.,  i,  322. 
^)-^(.v/.-Amylaniliiie,  acetyl  and  beuzoyl 
derivatives  (Anschutz  and  Becker- 
hoff),  a.,  i,  556. 
2:6-(/mitio-  (Anschutz  and  Rauff), 
A.,  i,  556. 
sa-.-Amylbenzene  (Klages  and  Hahn), 

A.,  i.  20. 
^■r^ -Amylbenzene,  formation  of,  and  its 
nitro-derivativc        (Axschutz        and 

I'.ECKEKHiiKK),   A.,  i,   556. 

v.soAmylcyanoacetamide     (Gu.aheschi), 

A.,  i,  737. 
Amylene    (B-mcthyl-fifi-butylene)    nitro- 
site,    nitrosate,   and  nitrosochloride 
(Schmidt),  A.,  i,  597. 
nitrosate,    -y-bronio-     (Schmidt     and 
Ar.sTix),  A.,  1,  597. 
Amylene     {t  rimcthyletkijlene)     nitrosite 
(Schmidt),    A.,    i,    3 ;   (Hantzsch), 
A.,  i,  61. 
Amylene,  bromo-   (Froebe  and  Hoch- 

mkitek),  a.,  i,  320. 
Amylenes,    dibroinides   and   dichlorides 
of,  artion  of  water   on   (Fuoeue  and 
Hochstkttki:),  A.,  i,  320. 
tert.  -Amylhydroxylamine    (Bamberger 

and  .Seligman),  A.,  i,  322. 
^-^cz-^.-Amyl-'j-phenylenediamine,      and 
6-nitro-  (Anschl  rz  and  Rauff),  A., 
i.  556. 
Amylodextrin,        iodo-compound         of 

(Syxiewski),  a.,  i,  68. 
v>-^7-/.-Amylplienol,   formation    of   (A\- 
schutz  and  Beckerhoff),A.,  i,  556. 
decomposition     of     (Anschutz     and 
Rafff),  A.,i,  55.5. 
jo-<e/-<.-Amylplienol,  l:2:6-//-iamino-,  and 
2:6-</('nitro-,    and    its  ammonium  salt 
and    mctliyl    ether    (Anschutz    and 
ItAi-FF),  A.,  i,  556. 
Amylpropiolic      acids.      See     Octinoic 

ari,ls. 
3-Amylpyrazolone      (BouvEAUi/r     and 

I5oN(;krt),  a.,  i,  143. 
Anaemia,  irritability  of  the  brain  during 

(Oiks),  a.,  ii,  443. 
Anaesthesia  inoiluced  by  amylene,  blood 

^(ases  during  (Livox),  A.,  ii,  306. 
Analysis,    by   means   of    weak    organic 
bases  (Ai.LEx),  A.,  ii,  518. 
determination    of    the    neutralisation 
jmint  by  conductivity  (KCster  and 
GuiJTEK.s),  A.,  ii,  611. 
use  of  lead  dioxide  in  (Bo(iDAN),  A., 

ii,  576. 
elementary,   .simplified   (Dexnstedt), 
A.,  ii,  10.3. 
new  form  of  gas-wa.shing  flask  and 
absorption   ajt])aratus    for  (Wet- 
zei,),  a.,  ii,  237. 


Analysis,  electrochemical,  and  tlie  voltaic 
series  (Root),  A.,  ii,  683. 
the   mercury   cathode    in    (Smith), 
A.,  ii,  755. 
gravimetric,    of  minute   quantities  of 
material  (Nernst  and  Riesenfeld), 
A.,  ii,  571. 
quantitative,  by  means  of  persulphates 
in    acid     solution    (Dittrich     and 
Hassel),  a.,  ii,  454. 
ultimate,  lead  dioxide  as  absorbent  in 
(Dexxstedt    and    H.^ssler),    A., 
ii,  686. 
volumetric,  new  method  of,  of  general 
applicability   (Andrews),  A.,  ii, 
682,  686. 
use  of  hydrogen  peroxide  in  (ScHLOSs- 

berg),  a.,  ii,  184. 
preparation    of    normal     solutions 

(KU.STER  &  Siedler),  A.,  ii,  98. 
use   of  normal    sodium    oxalate   in 

(Sorensex),  a.,  ii,  684,  750. 
titanium   trichloride  in   (Kxecht), 
A.,   ii,  217  ;  (Knecht  and  Hib- 
bert),  a.,  ii,  509. 
See  also  Gasometry  and  Indicators. 
Anapaite     {tamanUe),    composition     of 
(Popoff),  a.,  ii,  303  ;  (Loczka),  A., 
ii,  554. 
o-Anethole,  bromo-derivatives  of  (Hell 

and  Bauer),  A.,  i,  479. 
Angelic  acid.     See  Pentenoic  acid. 
Anhydrides,     u.se     of,    in     alkalimetry 
(Oddo),  A.,ii,  333. 
of  fatty  acids,  ])reparation  of  (Kess- 

ler),  a.,  i,  309. 
acid,  fission  of,  by  alcohols  and  alkyl- 

oxides  (Kahn),  A.,  i,  93. 
mixed,  of  boric  acid  and  organic  acids 
(Pictet  and  Gelezxoff),  A.,  i, 
601. 
of  mineral  and  organic  acids  (Pictet, 
GELEZXOFF,and  Friedmann),  A., 
i,  309  ;  (Pictet),  A.,  i,  456,  675. 
action  of  alcohols  on  (K.A.HN),   A., 
i,  696. 
nitroso-organic     (Francescoxi      and 
Ciali>ea),  A.,  i,  788. 
Anhydro-^Aaminotriphenylcarbinol 
(v.  Baeyer,  Vii,LiGEit,  and  JIali.ens- 
leuen).  a.,  i,  813. 
Anhydroethenyldianthranilic  acid.    See 
4-Keto-3-o-carboxyphenyl-2-methyl- 
([uinazoline. 
Anhydroformaldehyde-o  anisidine 

dilMlKU' I'  and   IvKINKKID),   A.,i,248. 

Anhydroformaldehyde-//(-  and  -/v-chloro- 

anilines  and  -//'-toluidines  (Bisciioff 

and  liKiNKi:Li>\  A.,  i,  247. 
Anhydroformaldehydeurethane        (Bia- 

ciinFF    ami    IlKiNKKi.ii),    A.,    i,    233; 

(CoNRAii  ami  Hu(  Kj,  A.,  i,  607. 
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Anhydro-7  liydroxy-2:3:4-trimetliyl-l:4- 
benzopyranol,  ami  its  salts  (BtyLOw), 
A.,  i,  -272. 
Anhydrolariciresinol   and   its   diacetate 
and  dimethyl  ether  (Hermann),  A., 
i,  267. 
Anhydro/'-methyl-    and     -ethylamino- 
benzyl  alcohols  (Fkiedlandek  and  V. 
HiiKVATii),  A.,  i,  253, 
Anhydromethylenecitric      acid,      hexa- 
nietliylenetetraniine      compound      of. 
See  Helniitol. 
Anhydro-oxymethylenediphosphoric 
acid  (Posternak),  A.,   ii,   607,   679, 
680. 
4:7-Anhydro-7-oxy-2  phenyl-4(3':5'-) 
dimethoxypheiiyl-l:4-benzopyranol 
snlphate  (Bi'Low  and  KiEss),  A.,   i, 
71fi. 
Anhydroquinolinephenacyloxime       and 

its  salts  (Ihldek),  A.,  i,  365. 
Anhydroisoquinolinephenacyloxime  and 

its  .salts  (Ihlder),  a.,  i,  365. 
Anilides,  influence  of  catalysts   on  the 
formation  of  (Menschutkin),  A.,  i, 
813. 
action  of  aqua  regia  on  (Verba),  A., 
i,  21. 
Aniline,    some     by-products    from    the 
manufacture      of      (Ahrens      and 
Blumel),  a.,  i,  813. 
specific  heat  and  latent  heat  of  evapor- 
ation of  (Kurbatoff),  a.,  i,  246. 
specific    heat   and   heat   of  fusion   of 

(de  Forcrand),  a.,  ii,  409. 
products  of  the  oxidation  of,  by  atmo- 
spheric oxygen  (I.strati),  A.,  i,  82. 
action  of,  on  phthalic  chloride  and  on 
succinic     chloride     (Dunlap      and 
Cummer),  A.,  i,  699. 
compound    of,    with     ammonia     and 
nickel     cyanide     (Hofmann     and 
Hochtlen),  a.,  i,  469. 
magnesium    phosphate,    attemjits    to 
prepare  (Pokcher  and  Brisac),  A., 
i,  618. 
sulphite,  compounds  of, with  aldehydes 
(Si'ERONi),  A.,  i,  246. 
Aniline,     alkylated     derivatives,    com- 
pounds   of,    with    s-trinitrobenzene 
(HiBBERT    and   Sitdborough),   T., 
1334  ;  P.,  225. 
benzoyl  derivative  (Biehringer  and 

Busch),  a.,  i,  296. 
rf/benzoyl  derivative,  isomeric  change 
of,  into  benzoyl-o-  and  -jw-aniinoben- 
zophenones  (Chattaway),  P.,  57. 
rfipropionyl  derivative,  isomeric  change 
of,     into    propionyl-^-aminopropio- 
phenone  (Chattaway),  P.,  124. 
thioacyl      derivatives      (Sachs      and 
LoEVY),  A,,  i,  335. 


Aniline,     l)n)mo-derivatives,    ehloro-A^- 
aeetyl  derivatives  of  (Frerichs),  A., 
i,  610. 
bromonitro-derivatives     (  Blanksma), 

A.,  i,  333. 
2:5-f^tbromo-4-nitro-,    and    its  hydro- 
chloride (Jackson  and  Calhane), 
A.,  i,  159. 
2:3:4-<rj:bromo-6-nitro-  (Jackson  and 

Fiske),  a.,  i,  690. 
2}-muno-  and  <>-i-bromonitroso-,  acetyl 
derivative      of      (Hantzsch      and 
Wechsler),  a.,  i,  211. 
^j-chloro-,    benzoyl    and     thiobenzoyl 
derivatives  of  (v.  Walther),  A.,  i, 
583. 
o-chloro-m-nitro-,  acetyl  derivative  of 

(Johnson),  A.,  i,  581. 
3:4-(/iiodo-,  and  its  benzoyl  derivative 

(Brenans),  a.,  i,  478. 
nitro-derivatives,       constitution       of 

(Hirsch),  A.,  i,  623. 
0-,  m-,  and  ^-nitro-,  condensation  of, 
with  chloral  (Wheeler  and  Wel- 
ler),  a.,  i,  246. 
Aniline-o-cyanophenoxide  (Anselmino), 

A.,  i,  367. 
Aniline    dyes.      See    under    Colouring 

matters. 
Aniline  oil,  analysis  of,   volumetrically 
(ScHAPOscHNiKOFF     and     Sachnow- 
sky),  a.,  ii,  395. 
Anilines,  substituted,  transition  of,  into 
compounds  of  the  ammonium   type 
(Menschutkin  and  Simanowsky), 
A.,  i,  749. 
A^-chloro-,      acetyl     derivatives     of, 
velocity  of  intramolecular  rearrange- 
ment of  atoms  in  (Blanksma),  A., 
ii,  137. 
thiocyano-,  acetyl  derivatives  of,  mole- 
cular rearrangement  of,  into  labile 
t|/-thiohydantoins,  and  the  molecular 
rearrangement   of    the    latter    into 
stable  isomerides  (Johnson),  A.,  i, 
580. 
Aniline-5sulphonic     acid,     2-chloro-3- 
nitro-    (Badische   Aniun-    &   SoDA- 
Fab};ik),  A.,  i,  665. 
Anilinoacetonitrile  (Badische  Anilin- 
&  Soda-Fabrik),  a.,  i,  754. 
and    its    derivatives,    preparation    of 
(Farbwkrke       vorm.      Meister, 
Lucius,  &  Bruning),  A.,  i,  475. 
l-Anilinobenzene,     4-bromo-2:5-(ftnitro- 
(Jackson     and     Calhane),     A.,    i, 
159. 
1-AnilinobenzothiazoIe   and  its   bromo- 
derivatives     (Hugershoff),     A.,     i, 
865. 
j3-Anilmo-n-  and  -!^o-butyranilides  (Au- 
tenrieth  and  Pretzell),  A.,  i,  474. 
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Anilinocrotonatebenzylideneacetoacetic 
acid,  ethyl  ester  (Knoevknacjel, 
Eui.Ei:,  and  Heinkcke),  A.,  i,  .562. 

4  Aiiilino-l:5-dipheiiyldiliydrotriazole, 

'V((/('thio-,  ami  it>  nitrnsnamiiie  (  Hi'srii, 
KAMi'iiArsi'-.x,  and  SrusKiiiKi;),  A.,  i, 

3  Aiiiliiio-l:5-diphenyl-l:2:4-triazole 
and  its  benzoyl  tleiivative  (Wheeleu 
and  Beaudsi.ey),  A.,  i,  294. 
Anilinoglyoximedimethylmalonylic  acid 
and  /(-ciildro-,  nii'tlivl  csti  is  i^I'kkkin), 
T.,  1:^22. 
SAnilino  4-keto-2-inethylquinazoline 
(ANsciir  I'z,  SciiMinr,  and  Gkeikfex- 
i!Ki;iO,  A.,  i,  fiS. 
Anilinomalonic   acid,    itliyl   ester,  acid 
derivative  (Cl'KTIss),  A.,  i,  162. 
nitroso-,  ethyl  ester  (Cuktiss),  A.,  i, 
162,  7'.!. 
5-Anilino  1  inethylamiiio-2:4:6-^'i- 

nitrobenzene  i  I'.ianksma),  A.,  i,  l.'iS. 
6  Anilino-4-inethyl-5-etliylpyrimidine, 

2-aniino-  (BvK),  A.,  i,  65J<. 
l-Anilino-5  methyltriazole,    and   its  -4- 
carboxylic  acid,  and  its  etliyl  ester  and 
silver  salt  (WiiLKK,    HmK,   LoUENTZ, 
and  Ti;Ari'E),  A.,  i,  200. 
Anilinonapbtliapbenoxazoiie     (Fischek 

and  Hki'I'!,  A.,  i,  654. 
Anilinonaphthaquiiionediketoliydrin- 

dene  (Stahlei;),  A.,  i,  102. 
5-Anilino-2:4:6-</mitrobeiizene,  1  - 

anuno-  ( Dlanksma),  A.,  i,  l.oS. 
5-Anilino-2:4:6-^/iiitrophenyl       methyl 

itlur  (Hi.ANKsMA),  A.,  i,  158. 
l:5Anilinopiperidinoanthraquinone 
( FAi;i;i:M-Ain;iKEX    \nii.\i.    F.    liAYEU 
.V  Ci>.),  A.,  i,    ly'.i. 
/S-Anilinopropionanilide  and  its  hydro- 
chloride (At TEMtiETH  and  Pjietzell), 
A.,  i,  171. 
a  Anilinopropionitrile   (Badisciie  Am- 

I, I.N-  >\;  Sijiia-Fai'.uik;,  A.,  i,  7.'il. 
Anilino/s'triazoxoledimethylmalonylic 
acid,    nu.thyl     ester     (1'ekkin)     T., 
122tj. 
Animal  extracts,  intravascular  injection 
of  (Vincent  and   Sheen),  A.,   ii, 
442. 
fluids,  estimation  of  fat  in  (Ku.m.vgaw.v 

and  SuTo),  A.,  ii,  702. 
matters,  estimation  of  fat  in  ((jI.ikin), 

A.,  ii,  458. 
secretions,    estimation    of  chlorine  in 

(Stiizyzow.ski),  a.,  ii,  450. 
tissues,    influence    of    radium    on   the 
growth  of  (Boiin),  a.,  ii,  497. 
lirodui'tion  of  dextrose  in  (Cadeai' 

and  Maicjno.n),  A.,  ii,  G75. 
piiospliorus  iu  (Peucival),  A.,    ii, 
164. 


Animals,    ]ir('sence  of  arsenic  in  (Heu- 
•niAND),  A.,  ii,  91,  310,  604  ;  (Gau- 
TiEiO,  A.,  ii,  91,  92,  140. 
inoculated  against  rinderpest,  detection 
of  mercury  in  the  llesh,  and  in  the 
cheese   prepared  from   the   milk,  of 
(Ottei-li),    a.,  ii,  183. 
aquatic,  relative  toxicity   of  distilled 
water,  sugar  solutions,  and  solutions 
of  single  constituents  of  sea  water 
for  (Lueh),  A.,  ii,  676. 
hibernating,  respiratory'  exchange  and 
temperature  in  (Pkmbuey),   A.,  ii, 
305. 
newly-born,  the  gastric  juice  of  (Con  x- 

HEIM  and  Soetbeek),  A.,  ii,  438. 
warm-blooded,  changes  in  the  muscles 
of,  by  deprivation  of  oxygen  (Lho- 
TAK  vox  Luota),  a.,  ii,  384. 
Anisaldehydenitroplienylmetliylliydr- 
azone  (IIvmbekger  and  Pemsel),  A., 
i,  286.' 
Anisaldehydephenylhydrazone,   nitroso- 
(Bambeiujei!  and  Pemsel),  A.,  i,  283. 
Anisaldehydephenylmethylbydrazone 
and  the  action  ot  aniyl  nitrite  on,  and 
its  polymeiide  (Bamberger  and  Pem- 
sel), A.,  i,  286. 
Anise  oil,  Chinese  and  Japanese  (Tardy), 

A.,  i,  46. 
Anisic  acid,  synthesis  of  (Bodkoux),  A., 

i,  344. 
Anisic  anisidide  (Sciinackenbeug  and 

Sciif)!,!,),  A.,  i,  341. 
Ani8idine,(//nitro-(BLANK.SMA),A.,i,624. 
jw-Anisidine,  action  of  succinic  acid  on 

(Fiti),  A.,  i,  162. 
Anisole,   aldoximation  of,   by  means  of 
mercury    f'ulnnnate    and     aluminium 
oxychloride   (Scholl   and   Hilueks), 
A.,  i,  347. 
Anisole,    bromonitro-derivatives   (Jack- 
sox  and  Fi.sk e),  A.,  i,  688. 
4-chloro-2-nitro-   (Badisciie    Axii.ix- 
&  Soda-Fabkik),  a.,  i,  478  ;  (Re- 
VEunix),  A.,  i,  556. 
3:4-rf<chloro-6-nitro-  (Blanksma),  A., 

i,  334. 
0-,     '/«-,    and    y^-nitro-,    nitration     of 

(HoM-EMAX),  A.,  i,  623. 
s-dinitro-,    nitration   of  (Blanksma), 

A.,  i,  623. 
isomeric  '//nitro-derivatives,  separation 
of,    and    their    physical    properties 
(li<)i,ij:.\iAX  and    Wii.iielmy),    A., 
i,  337. 
//•/nitro-,     frolourc.'d    substances     from 
(.Iacksun  ami  Faim.k),  A.,  i,  339. 
"  Anisolediazonium  chloride  (\'.  El'lei'.), 

A,,  i,  29'.i. 
Anisolemethylphthalimide,  o-nitro- 

(T-scUEiiNiAc),  A.,  i,  490. 
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;8-Am8oyl-o-phenyl-iiitrosohydraziiie 
and  -o-methylhydrazine  (Bamberger 

and  Pkmski,),  A.,  i,  -286. 
j8;j- Anisyl  -  aa  dimethylpropionic       acid, 

;8-hydroxy-,   and  its  salts,   and  ethyl 

ester,    synthesis   of    (Baidakowsky), 

A.,i,  827. 
Anisylideneaniline,  o-chloro-  (Wheeler 

and  JoHNsox),  A.,  i,  693. 
Anisylidene-S  methykyt/ohexanone, 

rotation  ot'(HALLEH),  A.,  i,  563. 
o-Anisylmethylacetylene,    bronio-deriv- 

atives  (Hell  and  Bauer),  A.,  i,  479. 
Anisylquinine    (Vereinigte     Chinin- 

farriken  Zimmer  &  Co.),  A.,  i,  50. 
Anisylterephthalic    acid    (Thiele   and 

Giese),  a.,  i,  425. 
/S-Anisylpivalic  acid,   3-hydroxy-.     See 

j8^-Anisyl-aa-dimethylpropionic    acid, 

;3-hydroxy-. 
Annabergite,    artificial    production    of 

(de  Schulten),  a.,  ii,  655. 
Anniversary  dinner,  P. ,  88. 
Annual  General  Meeting,  T.,  629  ;  P., 

81. 
Anodes.     See  Electrochemistry. 
Anorthite   bomb   from  St.  Christopher, 

West  Indies  (Fels),  A.,  ii,  557. 
Anthesterol    and   its  bromo-derivatives 

(Klobb),  a.,  i,  165. 
Anthophyllite      from      Saint-Germain- 

I'Herm  (Friedel),  A.,  ii,  28. 
Anthracenazine  (K.\ufler),  A.,  i,  582. 
Anthracene,   solubility    of,    in   sulphur 

dioxide  near  its  critical  point  (Cent- 

XERSZWER  and  Tetelow),  A.,  ii,  716. 
Anthrachrysone,  dialkyl  ethers,  dinitro- 

sulplionic  acid  of  (Farbwerke  a'orm. 

Meister,  Lucius,  &  Bruning),  A., 

i,  840. 
Antbraflavic  and  woAnthraflavic  acids, 

dialkyl  ethers,  dinitrosul phonic  acids 

of    (Farbwerke     vorm.     Meister, 

Luciu.s,  &  Bruning),  A.,  i,  840. 
Anthragallol,    autoxidation    of    (Bam- 
berger and   Praetorius),    A.,   i, 
103. 

methyl  ethers  and  their  acetyl  deriv- 
atives (Bock),  A.,  i,  266. 
Anthranil    (Anschutz   and    Schmidt), 
A.,  i,  56. 

formation  of,  from  o-amiuobenzalde- 
hyde  (Bamberger  and  Demuth), 
A.,  i,  432;  (Bamberger),  A.,  i, 
634. 

constitution  of  (An.schutz  and 
Schmidt),  A.,  i,  56;  (Bamberger), 
A.,  i,  432;  (Schmidt),  A.,  i,  683; 
(Heller),  A.,  i,  827. 

behaviour  of,  towards  hydroxylamine 
and  air  (Bamberger),  A.,  i,  84. 

benzoylation  of  (Heller),  A.,  i,  827. 


Antbranilic  acid   [o-aminobenzoic  acid) 
(Axschutz   and    Schmidt),  A.,   i, 
56. 
pyrogenetic  formation  of,  from  o-nitro- 

toluene  (Lob),  A.,  i,  29. 
action     of,    on    acetylanthranil   (Ax- 
schOtz,   Schmidt,   and  Greiffen- 
berg),  a.,  i,  57. 
action  of  phosphorus  pentachloride  on 

(Uhlfelder),  a.,  i,  671. 
and   its  methyl   derivative  and  tlieir 
acetyl     compounds,      physiological 
action  of  (Kleist),  A.,  i,  570. 
behaviour  of,  in  the  organism  (Hilde- 
brandt),  a.,  ii,  228. 
Antbranol,    *2:3-f?i hydroxy-,     and     its 
triacetyl   derivative   (Schrobsdorff), 
A.,  i,  841. 
Anthraquinone,  solubility  of,  in  sulphur 
dioxide  near  its  critical  point  (Cext- 
nerszwer  and  Tetelow),  A.,  ii, 
716. 
condensation  of,  with  phenols  (Schar- 

win  and  Kusxezof),  A.,  i,  640. 
derivatives      of      (Farbenfabriken 
v<irm.  F.  Bayer  &  Co.),  A.,  i,  564, 
640. 
Anthraquinone,  l-amiiio-4-,  -5-,  and  -8- 
mono-  and  -4:5-f^ihydroxy-  (Wack- 
er),  a.,  i,  132. 
(^('amino-derivatives     (Wacker),    A., 

i,  132. 
bromonitro-     and     chloronitro-deriv- 
atives  (Farbexfabrikex  vorm.  F. 
Bayer  &  Co.),  A.,  i,  498. 
hexa-  and  oc<«-chlororfihydroxy-  (Ba- 
dische  Anilin-  &  Soda-Fabrik), 
A.,  i,  500. 
1 :5-rfinitro-,  action  of  aromatic  amines 
on  (Kaufler),  A.,  i,  427. 
Antbraquinonediazohydroxyamide 

(Wackeu),  A.,  i,  132. 
Anthraquinone  series,  tertiary  bases  of 
the     (Farbenfabriken    vorm.     F. 
Bayer  &  Co.),  A.,  i,  498. 
Anti-albumid  (Rotarski),  A.,  i,  667. 
Antiarin,  j>hysiological  action  of  (Selig- 

mann),  a.",  ii,  314. 
Antiferments  (  Bourquelot  and  Heris- 
sey),    a.,    i,   544;    (Kanitz),   A.,  ii, 
661. 
Antikinase,     kinase,     and      protrypsin 
(Dastre    and     Stassano),     A.,     ii, 
497. 
Antilaccase  (Gessard),  A.,  ii,  316. 
Antimon-luzonite   {stibio-luzonite)  (Ste- 

VANOVic),  A.,  ii,  301. 
Antimony,  atomic  weight  of  (Cohen  and 
Strexgers),  a.,  ii,  432. 
quinquevalent,    halogen    double   salts 
of,  and   their  parent   acids  (Wein- 
LAND  and  Feige),  A.,  ii,  218. 
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Antimony,    double   haloids   (Ei'iiiiAnO, 
A.,  ii,  r)52. 
//•('chloride,  coiniiounds  of,  with  potass- 
ium    chloride     (Jordis),     A.,     ii, 
603. 
^('/i/rtiodide  (MacIvor),  A.,  ii,  154. 
sulphide,    and    silver   suijjhide,    fusi- 
bility of  mixtures  of  (Pklabox),  A., 
ii,  544. 
//■/sulphide,  action  of  hydio(;en  on,  in 
presence    of     arsenic     (Pi^labon), 
A.,  ii,  422. 
Antimony,   titration   of,   in   crude  lead 
(Xi-ssENSON   and  Siedler),  A.,  ii, 
(J97. 
estimation  of  (Yorxz),  A.,  ii,  513. 
estimation     and     separation     of,    by 
electrolysis      (Hoi.i.ard),      A.,     ii, 
455. 
electrolytic     estimation    of,    and    its 
separation  from  tin  (Fischer),  A., 
ii,  616. 
'.qualitative  separation  of  arsenic,  tin, 

and  (Walker),  T.,   184. 
separation     of,    quantitatively,    from 
tellurium    (Gutbier    and    Resen- 
scheck),  a.,  ii,  100. 
separation  of,  from  tin  (Ratner),  A., 
ii,  109. 
Antipepsin  (Sachs),  A.,  ii,  316. 
Antipeptones  (Muller:   Borkel),  A., 

i,  7>o. 
Antipyrine  and  its  constitution  (Kxorr 
and  Muller),  A.,  i,  659. 
action   of    mercurous   nitrate   and   of 
neutral   mercurosomercurie   reagent 
on  (Moulin),  A.,  i,   370. 
action  of  isovaleraldehyde  on  (EccLEs), 
A.,  i,  289. 
Antipyrine,   nitroso-,  behaviour   of,  to- 
wards     hydrazines       (Knorr       and 
MiJLLER),  A.,  i,   659. 
Antipyrineaminoacetamide      (LrMii:RK 

and   |-"KiUiiN),    A.,   i,    832. 
Antiseptics,  intravascular  use  of  (Shaw), 
A.,  ii,  443. 
iiilluence    of,    on     tryptic      digestion 
''KAfK-MANN),  A.,  ii,   743. 
Antitoxins   and   toxins,   applications  of 
] physical    chemistry  to   the   study   of 
(Arkhen'iu.s    and    Madsen),   A.,    ii, 
.'.61. 
Antityrosinase,  animal  (Gessaru),  A., 

ii,  165. 
Apatite  from  Rlienish  Prussia  (Sachs), 

A.,  ii,  654. 
Aphtalite(vAN'T  HoFFand  Baiujchall), 

A.,  ii,  434. 
/■"'Apiole,    derivatives    of    (Ponu    and 

.SlF.iJKRIED),    A.,    i,    417. 

Apocodeine        (Voncerichten        and 
Mii.i.K.ii),  A.,  i,  571. 


Apomorphine,   constitution   of,   and   its 
acetyl     and      benzoyl     derivatives 
(PscHORR,   Jaeckel,  and   Fecht), 
A.,  i,  193. 
reactions  fi>r  (\yANGERiN),  A.,  ii,  118. 
Apophyllenic  acid,   formation  of,  from 
(■inclH)ineronicacid(KAAs:  Kirpal), 
A.,  i,  117. 
constitution  of  (Kirpal),  A.,  i,  852. 
Apricot  kernels,  fatty  oil  in  (Dieterich), 

A.,  ii,  95. 
Aqua  regia,  action  of,  on  anilides  and 
homologous  derivatives  (Verda),  A., 
i,  21. 
Arabinamine  and  its  derivatives  (Roux), 

A.,  i,  463. 
Arabinose,  action  of  hydrogen  peroxide 
on,    in   presence   of    ferrous   sulphate 
(MoRRELL  and  Crofts),  T.,  1285;  P., 
208. 
'/-Arabinose-Z-menthylhydrazine    (Neu- 

bero);  a.,  i,  461. 
f^-Arabinosimine  (Fischer  and  Leuchs), 

A.,  i,  233. 
Aragonite,    Meigen's    method    of    dis- 
criminating calcite  and(HuTCHiN.S0N), 
A.,  ii,  379. 
Ardisiols,    a-   and    fi-   (Greshoff    and 

Sack),  A.,  i,  507. 
Areolatin,     Areolatol,      and      Areolin 

(Hesse),  A.,  i,  705. 
Arg^niae  picrolonate  (Steudel),  A.,  i, 

431. 
Argon,   presence   of,  in  the  gas  of  the 
Bordeu  Springat  Luchon  (Moissan), 
A.,  ii,  209. 
presence  of,  in  the  gases  of  the  fumer- 
oUes  of  Mount  Pelee  in  Martinique 
(Moissan),  A.,  ii,  155. 
from  mineral  springs  in  the  Pyrenees 

(Moureu),  a.,  ii,  222. 
proportion  of,  in  the  vapour  rising  from 

liquid  air  (Rayleioh),  A.,  ii,  542. 
prei)aration  of,   by  means  of   electiic 

sparks  (Becker),  A.,  ii,  653. 
thermal  conductivity  of  (Schwarze), 
A.,  ii,  465. 
Aristochin  {quinine  carbonate)  (ElCHEN- 

oRiJN),  A.,  i,  195. 
Aristol    (ilithiinwl    diiodide),     and     its 
dibromide   and    dichloride    (Cousin), 
A.,  i,  166. 
Arkanite(vAN'THoFF  and  Barschall), 

A.,  ii,  434. 
Aromatic  compounds,  law  of  substitution 
in  (Ki.i  i;s(  IIKIM),  A.,  i,  79;  (Kaufk- 
MANN  s  A.,  ii,  401. 
Arrow  poisons.     See  Poisons. 
Arsenic,  nativ(!,  fnjm  Montreal  (Evans), 
A.,  ii,  300. 
yellow  (KitnMANN  and  V.  Unruh),  A., 
ii,  73. 
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Arsenic,  difTusion  of,  in  nature  (Gakri- 
Gou  ;  Gautier),  A.,  ii,  140. 
in  AlgiB  (Gautier),  A.,  ii,  91,  92. 
presence  of,   in  animals  (Bertrand), 
A.,  ii,   91,  310,    604  ;    (Gautier), 
A.,  ii,  91. 
localisation  of,  in  animal  organs  and 

plants  (Gautier),  A.,  ii,  92,  140'. 
does,  exist  in  organs?  (G.\utier),  A., 

ii,  676. 
distribution  of,  in  the,  and  elimination 
of,  from  the  organism  (Mouneyrat), 
A.,  ii,  444. 
use    of    the     calorimetric    bomb    to 
demonstrate  the  presence  of,  in  the 
organism  (Bertrand),  A.,  ii,  604. 
in    hens'    eggs    (Bertrand),   A.,  ii, 

499. 
in  sea-water,  salt  deposits,  table  salt, 
mineral  waters,  etc.  (Gautier),  A., 
ii,  593,  645. 
action  of,  on  copper  (Granger),  A., 

ii,  547. 
crystalline  and  amorphous,  action  of 
water  and  of  dilute  caustic  soda  on 
(Cooke),  P.,  243. 
retention     of,     by     animal     charcoal 
(Marshall  and  Ryan),  A.,  ii,  540. 
retention   of,   by  iron  in  the   Marsh- 
Berzelius    method    (Parsons    and 
Stewart),  A.,  ii,  103. 
action  of,  on  the  bone  marrow  of  man 
and  animals  (Stockman  and  Ciiar- 
TERis),  A.,  ii,  501. 
organic,    in    thei'apeutics   (d'Emilio), 
A.,  ii,   252. 
Arsenic  ^e?i/«chloride  (Baskerville  and 
Bennett),  A.,  ii,  208. 
Arsenious      oxide,     constitution      of 
(Ekdmann),  a.,  ii,  74. 
action  of  hydrogen  sulphide  on,  in 
aqueous    solution   (Kijster    and 
Dahmer),  a.,  ii,  74,  364. 
estimation  of,  in  Paris  green  (Hay- 
wood), A.,  ii,  754. 
Arsenates,  compounds  of,  with  selen- 
ates(  Weixland  and  Barttlingck), 
A.,  ii,  420. 
Arsenious  acid  (v.  Zawidzki),  A.,  ii, 
422. 
velocity  of  reaction  between  iodine 
and,  in  acid  solution  :  rate  of  the 
reverse   reaction   and   the  equili- 
brium between  them  (Roebuck), 
A.,  ii,  14. 
Arsenites  (Reiciiard),  A.,  ii,  140. 
Arsenious    sulphide,    colloidial    pre- 
cipitation of  ( KiJsTER  and  Dahmer), 
A.,  ii,  74,  364. 
Arsenic  sulphides,  action  of  hydrogen  on, 
in  presence  of  antimony  (PiiLABON), 
A.,  ii,  422. 


Arsenic,   improvement   in   Marsh's    ap- 
paratus (Gautier),  A.,  ii,  102. 
use  of  Caro's  acid  for  the  destruction 
of  organic  matter  before  testing  for 
(Tarugi),  a.,  ii,  240. 
purification  of  hydrogen  sulphide  to 
be  used  in  thedetection  of(G.vUTlER), 
A.,  ii,  694. 
the  Gutzeit  mercuric  cliloride  test  for 

(GOTTHELF),  A.,ii,  331. 
test  for,  by  means  of  stannous  chloride 

(de  Jong),  A.,  ii,  108. 
delicacy  of  tests  for,  in  organic  matter 

(Gautier),  A.,  ii,  612. 
apparatus  for  the  detection  and  esti- 
mation   of    minute     quantities     of 
(Dowzard),  a.,  ii,  41. 
and  selenium,  detection  of,  in  suli>hur 

(Steel),  A.,  ii,  41. 
estimation    of   minute    quantities    of 
(Garrigou),  A.,  ii,  140;  (Gautier), 
A.,  ii,  612. 
estimation  of,  volumetrically  (Kleine), 

A.,  ii,  694. 
electrolytic  estimation  of  minute  quan- 
tities    of,     especially     in     brewing 
materials  (Thorpe),    T:,   974;    P., 
183. 
estimation  of,  in   fuel  (Thoiipe),  T., 

969,  985  ;  P.,  182. 
estimation  of,  in  reagents  (Gautier), 

A.,  ii,  593,  645. 
qualitative    separation    of    antimony, 
tin,  and  (Walker),  T.,  184. 
Arsenovanadiotungstic  acids,  complex, 

salts  of(RoGEUs),  A.,  ii,  376. 
Artinite  from  Val  Lanterna,  Lombanly 

(Brugnatelli),  a.,  ii,  379. 
a-Arylaminoanthraquinones,  nitro- 

derivatives       of      (l<'AKnEN'FABRiKE>f 
YORM.    F.    Bayer    ..S:    Co.),    A.,    i, 
770. 
Arylhydantoins  (Frerichs  and   Breu- 

.stedt).  A.,  i,  16. 
Aryl-mercaptides,      -sulphinates,      and 
-thiosulphonates,    action    of  phtlialic 
chloride  ou  (TiiiiGER  and  Hornung), 
A.,  i,  95. 
Aryl->|'-thiohydantoins,  condensation  of, 
with  aldehydes  (Wheeler  and  Jamie- 
son),  A.,  i,  521. 
Asbolite  from  New  Caledonia  (KuRNA- 
KOFF    and     Podkoi'.veeff),     A.,    ii, 
434. 
Ascaris,  fatty  acids  formed  by  (Wein- 

land),  a.,  ii,  666. 
Aspcrgi/lus  niger,  nitrogen  assimilation 
and   proteid    formation  in   (Czarek), 
A.,  ii,  35,  168. 
Association.     See  under  Affinity. 
Astrakanite.     See  Bliidite. 
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Asymmetry,  influence  of  bridge-linkiug 
on  (Skkaii'),  a.,  ii,  67,  202;  (Jacob- 
sen),  A.,  ii,  68. 
Atmospheric  air,excitcd  radioactivity  and 
ionisaiiou    of    (Rutherford    and 
Allex),  a.,  ii,  123. 
specific  volume  and  heat  of  vaporisa- 
tion of  (Behx),  a.,  ii,  711. 
apparatus  for  the  li(iuefaction  of  (Ols- 
zewski), A.,  ii,  203. 
liquid,    influence    of    the     prolonged 
action    of  tlie    temperature    of,    on 
micro-organisms,  and    the  effect    of 
mechanical   trituration  at  the  tem- 
perature of,  on  photogenic  bacteria 
(Macfadyex),  a.,  ii,  167. 
formic    acid    in     (Henriet),    A.,    i, 

600. 
amount  of  hydrogen  in  (Leduc),  A., 
ii,  68,  202,  480  ;  (Gautier),  A.,  ii, 
138,  202. 
amount  of  free  hydrogen  and  nitrogen 

in  (Gautier),  A.,  ii,  138. 
attempt     to     estimate     the     relative 
amounts  of  krypton  and  xenon  in 
(Ramsay),  A.,  ii,  476. 
influence  of,  ou  water  (Kohlrausch), 

A.,  ii,  125. 
comjiressed,  and  oxygen,  influence  of, 
on   the   blood  gases   (Hill    and 
Macleod),  a.,  ii,  493. 
influence  of,  on  resi>iratory  excliange 
(Hill  and  Macleod),  A.,  ii,  492. 
rich  in  carbon  dioxide,  influence  of,  on 
vegetation  (Demoussy),  A.,  ii,  321. 
from  coal  mines,  compo.sition  of  (Gre- 
haxt),  a.,  ii,  70 ;  (Guthrie,  Atkin- 
son, and  Hamlet),  A.,  ii,  203. 
of    London,   bacterial    flora    of  (Ax- 

DREWEs),  A.,  ii,  385. 
anal3-ses  of  (Rebuffat),  A.,  ii,  99. 
estimation    of    carbon    monoxide    in 

(Si'iiTA),  A.,  ii,  452. 
vitiated,  estimation  of  carbon  monoxide 

and  dioxide  in  (Jeax),  A.,  ii,  103. 
estimation  of  carbon  dioxide  in,  by  the 
Walker   method    (Woodman),    A., 
ii,  332. 
estimation  of  formaldehyde  in  (Ro.mijn 
and  VoiiRTHUls),  A.,  ii,  580. 
Atomic  weight  andspecificheat(TiLD en), 
A.,  ii,  205. 
of  antimony  (Cohen  and  Strengeus), 

A.,  ii,  432. 
of  ci(;sium(  Richards  and  A  i:CHIbali)), 

A.,  ii,  366. 
of    cerium    (Urauner    and    BATJiK  ; 

Brauner),  a.,  ii,  295. 
of  lanthanum  (Jones),  A.,  ii,  650. 
of  radium  (Watts),  A.,  ii,  054. 
of  tellurium  (Kothner),  A.,  ii,  360; 
(Seubert),  A.,  ii,  539. 


Atomic   weights,  fourth   report   of  the 

Committee  of  the  German  Chemical 

Society  on  (Laxdolt,  Ostwald,  and 

SEitREUT),  A.,  ii,  68. 

report  of  the  International  Committee 

on,  P.,  2;  A.,  ii,  473. 
table  of,  P.,  5. 

calculations  of  (KcItiiner),  A.,  ii,  360; 
(Mills),    A.,  ii,   472  ;    (Seudert), 
A.,  ii,  539. 
Atractylene  and  Atractylol  (Gadamer 

and  Amexomiya),  A.,  i,  353. 
Atropine,  conversion  of,  into  d-  and  I- 
hyoscyamines    (Amexomiya),     A.,    i, 
109. 
Atropinium  alkyl  nitrates  (Farbexfa- 
liiMKEX  voum.  F.  Bayer  k  Co.),  A., 
i,  512. 
Augite      from     Easton,     Pennsylvania 

(Peck),  A.,  ii,  84. 
Auto-digestion.     See  under  Digestion. 
Autolysis  ill  fish-flesh  (Schmidt-Niel- 
sen), A.,  ii,  163. 
of  leucffiinic  spleen  (Schumm),  A.,  ii, 

439. 
of  lymph  glands  (Reh),  A.,  ii,  439. 
of  the  pancreas,  uracil  from  (Levexe), 
A.,  ii,  438. 
Auto -oxidation.     See  under  Oxidation. 
Auxochromic  groups  (Kauffmaxn  and 
Beisswexger),  a.,  i,  330  ;  (Kauff- 
manx),  a.,  i,  406. 
Avenine  (Weiser),  A.,  ii,  747. 
Axinite,  composition  of  (Ford),  A.,  ii, 

436. 
(/-Aziminobenzoic  acid,  action  of  alkali 
hydroxides  on  (Bamberger  and  De- 
mith),  a.,  i,  299. 
Azine,CojHj4N4from4-keto-l:3-diphenyl- 
l)yrazolone  (Sachs  and  Becherescu), 
A.,  i,  529. 
?)-Azoani8ole  and  ^^azoxyanisole,  mix- 
tures of  (KoTAi;sKi),  A.,  i,  869. 
Azobenzene,  electrolytic   preparation  of 
(Fakuwekke      vorm.      Meister, 
Luciu.s,  k  Brijxixg),  A.,  i,  662. 
derivatives  of  (Freundler  and  Bi6- 
RAXfiEiO,  A.,  i,  202. 
Azobenzene,     o-mono-     and    -rft-chloro- 
^liRAND),   A.,   i,   371. 
3:2'-(^tchloro-4-amino-     (v.     Nie.men- 

TOWSKI),  A.,  i,  134. 
2:3'-rfichloro-4-amino-,  and  its  acetyl 
derivative  (v.  Is'iementowski),  A., 
i,  134. 
;j-hydroxy-,  and  its  p-sulphonic  acid 
(Lachman),  A.,  i,  294. 
Azobenzoic     acids,     o-,     m-,     and    ;;-, 
esters  (Mever  and   Dahlem),  A.,  i, 
44S. 
Azobenzophenone  (Fueundler),   A.,  i, 
585. 
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Azo-compounds,  formation  of  (Fkeunu- 
ler),  a.,  i,  371. 
mixed,  constitution  of  (Eibner),  A., 
i,  871. 
Azo-compounds,  amino-,  preparation   of 
mixed      (Aktien-Gesellschaft 
FiJR   Anilin-Fabrikation),   a., 
i,  373. 
fatty  aromatic  (Prager),  A.,  i,  540. 
hydroxy-,   alkylation  of  (Meyer  and 
Maier),  a.,  i,  870. 
Azodimethylbenzenyl  peroxide   (Fran- 

CESCONi  and  Mundici),  A.,  i,  426. 
Azodiphenylmethane     from    benzene-o- 
azobenzyl  alcohol  (Fueundler),    A., 
i,  585. 
Azo-dye,  CigHjgOsNs,  from  5-hydroxy-l- 
phenylbenzoxazole      and      diazonium 
chloride  (Henrich  and  Wagner),  A., 
i,  89. 
Azo-dyes      (v.      Kiementowski      and 

WicHROWSKi),  A.,  i,  133. 
■  dynamical  experiments  on  the  forma- 
tion of  (GoLDSCHMiDTand  Keller), 
A.,  i,  134. 
of  the  santonin  series  (Schmidt  and 
Wedekind),  a.,  i,  777. 
Azoimide  {hydrazoic  acid),  I'cduction  of 

(Cooke),  P.,  213. 
9-Azoplienaiithrene       (Schmidt       and 

Strobel),  a.,  i,  691. 
»; -Azophenol  and  its  diacetyl  and  di- 
benzoyl  and  jt>-nitro-derivatives,  and 
the  diacetyl  compound  of  the  ^-nitro- 
derivative  (Elbs  and  Kirsch),  A.,  i, 
539. 
Azosantonic  acids  (Wedekind),  A.,  i, 

542. 
7H-Azoxyacetoplienone  (Bamberger  and 

Elger),  a.,  i,  561. 
w-Azoxybenzaldehyde  (Alway),  A.,  i, 

201. 
^^-Azoxybenzaldehyde  (Alway),    A.,    i, 

201,  706. 
2)-Azoxybenzaldoxime-i\^-jo-formylplienyl 

ether  (Alway),  A.,  i,  706. 
Azoxybenzene  (Lachman),  A.,  i,  294. 
Azoxybenzene,  o-c^i'chloro-  (Brand),  A., 

i,  371. 
Azoxybenzoic  acids,  m-  and  p-,  methyl 
esters  (Alway  and  Walkei;),  A., 
i,  696. 
0-,   m-,   and  p-,    esters   (Meyer   and 
Dahlem),  a.,  i,  448. 
o-Azoxybenzyl    alcohol    (Bamberger), 

A.,  i,  417. 
9-Azoxyplienaiithrene     (Schmidt     and 
Strobel),  a.,  i,  691. 


B. 


Babingtonite    from     Somerville,    Mass. 

(Palache  and  Fraprie),  A.,  ii,  491. 

Bacilli,   action    of    zinc    on,    in   water 

(Dienert),  a.,  ii,  447. 
Bacillus  coli    com^nunis   and    B.    lactis 

aa-ogenes,     chemical     products     of 

(Rettger),  a.,  ii,  168. 
in  ground  waters   (Horton),   A.,   ii, 

455. 
diphtheria.     See  under  Diphtheria. 
oligocarhophilus  and  its  food  (Beyer- 

INCK  and  van  Delden),  A.,  ii,  229. 
tubercle,  from  various  animals,  com- 
position of  (de  Schweinitz  and 
Dorset),  A.,  ii,  504. 

fat  of  (Kresling),  A.,  ii,  504. 
typhoid,    intracellular    toxin    of    the 

(Macfadyen  and   Rowland),   A., 

ii,  168. 
Bacteria,    influence    of    the    prolonged 

action  of  the  temperature  of  liiiuid 

air  on  (Macfadyen),  A.,  ii,  167. 
assimilation     of     free     nitrogen     by 

(Beyerinck   and    van     Delden), 

A.,    ii,    34  ;    (v.     Freudenreich  ; 

Gerlach  and  Vogel),  A.,  ii,  744. 
decomposition  of  vegetable   foods   by 

(KoNiG,  Spieckermann,  andOLiG), 

A.,  ii,  386,  447. 
decomposition  of  proteids  by  (Taylor), 

A.,  ii,  169;   (Emmerling),  A.,  ii, 

229. 
decomposition  of  yeast  nucleic  acid  by 

(Schittenhelm     and    Schroter), 

A.,  ii,  679. 
influence  of,  on  the  decomposition  of 

bone   (Stoklasa,    DuchaCek,   and 

Pitra),  a.,  ii,  169. 
influence  of  the  viscid  exudation  from 

tabetic  joints  on  (Seligmann),  A., 

ii,  387. 
producing    "ropiness"   and   slime   in 

milk  (Konig,  Spieckermann,  and 

Tillmans),  a.,  ii,  169. 
aerobic,  decomposition  of  cellulose  by 

(van  Iterson),  a.,  ii,  503. 
nitrifying  (Omeliansky),  A.,  ii,  34  ; 

(Boullanger  and  Massol),  A.,  ii, 

679. 
oxidising,  and  their  action  on  alcohol 

and    glycerol    (Sazerac),    A.,    ii, 

606. 
photogenic,  effect  of  mechanical  tritur- 
ation at  the  temperature  of  liijuid 

air  on  (Macfadyen),  A.,  ii,  167. 
See  also  Micro-organisms. 
Bacterial  flora  of  London  air(ANDREWEs), 

A.,  ii,  385. 
Bacteriolytic       action,       factors        in 
•  (Walker),  A.,  ii,  316. 
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Balance  sheet  of  the  Chemical  Society, 
and    of    tlie    Research    Fund.       See 
Annual  General  Meftiiif;,   T. ,   635. 
Balsam,  gurjuu  (Tschikcii  and  Weil), 
A.,i,  771. 
Mecca  (Hikschsohn),  A.,  i,  355. 
Peru,      antibacterial      properties      of 
(PiORKowsKi),  A.,  ii,  320. 
Barbatic  acid  (Hks.se),  A.,  i,  70'2. 
Barium  conipounds,  heat  of    formation 
of  ^(UNrz),  A.,  ii,  410. 
sub-salts  of  (GuNTz),  A.,  ii,  369. 
Barium  carbon}^  (Guxrz and  Mentkei,), 
A.,  ii,  546. 
vanadium  fluoride  (Erin;AiM),  A.,  ii, 

487. 
hydroxide,  hydrates  of  (Baueu),  A., 

ii,  426. 
potassium  nitrate  (Wai.i.bkidge),  A., 

ii,  646. 
nitride  (GuxTzl,  A.,  ii,  410  ;  (Guntz 

and  Mextrel),  A.,  ii,  546. 
peroxide,  iodometry  of  (Rupp),  A. ,  ii, 

42. 
silicates  (Jordis  and  Kantek),  A.,  ii, 

476,  542,  595. 
sulphate,  the  phenomena  of  adhesion 
and  of  solution  in  the  precipitation 
of  (Fatten),  A.,  ii,  272. 
bismuth  thiosulphate  (Hauser),   A., 

ii,  488. 
sulphide,   electrolysis  of,  with  a  dia- 
phragm  (Brochet    and    Raxson), 
A.,  ii,  478. 
Barium,    simultaneous    estimation    and 
separation  of  strontium,  calcium,  and 
(Robin),  A.,  ii,  613. 
Bariumamide   (Mentrel),    A.,    ii,    77  ; 
((iiNrz),    A.,   ii,    410;    (Guntz  and 
Mextkel),  a.,  ii,  546. 
Barium-ammonium  (Mextrel),   A.,  ii, 

77. 
Barley,    carbohydrates    of,    and     their 
transformations  during  the  course  of 
germination  (Lixdet),  A.,  ii,  606. 
manuring    of,    with     potassium    and 
sodium  chlorides  (Doll),  A.,  ii,  174. 
Base  from   pentamethylenediamine  and 
formaldehyde  (Bihchoff  and  Rein- 
fell),  A.,  i,  233. 
C^HiiN,    and    its   salts,    from    Para 

cress  (Gerher),  A.,  ii,  609. 
CgHjoN.j  from  the  action  of  potassium 
liydroxide    on    aniiuoacetonc    (Ga- 
briel and  CiiLMAX),  A.,  i,  13. 
CjiHijON,  and  its  salts,  from  the  re- 
duction    of      cycloliexaneiso-oxime 
(Wall.vch),  a.,  i,  104. 
C'yHisN  and  C7H,70N  from  the  reduc- 
tion   of    /3-methylcyclohexanone-a- 
iso-oxiine   (Wallach  and  Jager), 
A.,  i,  104, 


Base  C7H17ON,  from  the  reduction  of 
suberoneiso-oxime  (Wallach  and 
VAN  Beeck-Vollenhoven),  a.,  i, 
105. 

C'9H703N,  from  the  reduction  of  eo- 
nitroacetophenone-o-carboxylic  acid 
(Gabriel),  A.,  i,  345. 

CjpHjqOaN,  and  its  benzoyl  derivative 
and  hydrocliloride,  from  dihydro- 
carvoxide  (Semmlkr),  A.,  i,  353. 

C,yH.2iN,  and  its  benzoyl  derivative 
and  methiodide,  from  tliujaincnth- 
onei.so-oxime  (Wallach),  A.,  i, 
103. 

C'loHoiN,  from  tlie  reduction  of  the 
base  CjoHjsNCl  (Wallach  and 
Jaoer),  a.',  i,  104. 

C11H23N,  from  dihydro-)3-campho]ene- 
triraethylammonium  hydroxide 

(Bouveault    and    Blanc),    A.,    i, 
613. 

CjoHogN  from  a-camphylamine  (Bou- 
veault and  Blanc),  A.,  i,  613. 

Ci4Hit,02N.j,  from  the  decomposition 
of  C22H29ON5  (Prager),  a.,  i, 
540. 

C]4H240N'2'  ^^^  i'-s  aurichloride  from 
suberoneiso-oxime  (Wallach  and 
VAN  Beeck-Vollenhovex),  a.,  i, 
105. 

Ci7H,5N'2,  and  its  di-  and  tri-acetyl 
derivatives,  from  o-nitrobenzyl-;8- 
naphthjdamine  (Darier  and  Max- 
nassewitch),  a.,  i,  83. 

CigHigOoN,  from  chlorocodide  (Vonge- 
RiCHTEN  and  MiJLLKR),  A.,  i,  571. 

C00H17N,  and  its  salts,  and  (liuitro- 
derivative,  obtained  in  the  prepara- 
tion of  a-stilbazole  (Ladexburg), 
A.,  i,  275. 

C20H4QN2,  from  the  reduction  of  the 
ba.se  CooH^sNCl  (Wallace  and 
Jager),  A.,  i,  105. 

C22H29ON5,    from    diazobenzene     and 
ethyl  diethylaminocrotonate  (Prag- 
er), A.,  i,  540. 
Bases,    new,    from   acetylated    aromatic 
amines  (Silberstein),  A.,  i,  474. 

from  the  reduction  of  5-methylcyclo- 
hexanone-)3-oximc  (Wallach  and 
Jager),  A.,  i,  104. 

in  Scottish  shale  oil  (Garrett  and 
Smyth E),  T.,  763;  P.,  164. 

aflinities  of  some  feeble  (Wood),  T., 
568  ;  P.,  67. 

action  of  chloroacetic  acids  on  (REirz- 
enstkin),  a.,  i,  435. 

action  of  l-ehloro-2:4-dinitroboDzene 
on  (Keitzenstein),  A.,  i,  815. 

aliphatic,  formaldehyde  derivatives  of 
(BisciioFF  and  Heinfelii)i  A.,  i, 
233, 
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Bases,  aromatic,  pieparatioii  of  acyl  de- 
rivatives   of    (LlEfiREICIl),    A.,   i, 
473. 
formaldehyde    derivatives    of    (Bis- 
cnoFF    and    Keinfeld)^    A.,    i, 
247. 
practical  modification  of  the  techni- 
cal   "baking"    method    of    pVe- 
paring  snlphonic  acids  of  (Jung- 
hahn),  a.,  i,  473. 
organic,   action  of  iodine  bromide  on 
(Mouneyrat),  a.,  i,  665. 
action   of,    on   the   ethyl    esters   of 
olefinedicarboxylic     and     /3-keto- 
olefinecarboxylic     acids     (Ruhe- 
mann),  T.,    374,  717;    P.,    50, 
128. 
combination  of,  with  di-o-substituted 
benzoic  acids   (Sudborougii  and 
Roberts),  P.,  286. 
See  also  Amines,  and  Diamines. 
Basic  slag.     See  Slag,  basic. 
Basidiomycetes,   presence  of  an  erepsin 
in  (Uelezenne  and  MouroN),  A., 
11,  448. 
presence  of  a  kinase  in  (Delezenne), 
A.,  li,  229. 
Bauxite  deposits  of  Georgia  (Watson), 

A.,  11,  83. 
Bay  tree,  California.     See  Umhellularia 

californica. 
Bear,  polar,  bile  of  the  (Hammarsten), 

A.,  11,  86. 
Bearing  metals,  analysis  of  (Walters 

and  Affeldek),  A.,  li,  614. 
Beckmann  rearrangement    (Stieglitz, 
Higbee,    and    Hesse),    A.,    1,    235; 
(Slosson),  A.,  1,  475. 
Beech  oil  (Haensel),  A.,  i,  187. 
Beer,   detection   of  fluorine  in   (Wind- 
isgh),  a.,  11,  40. 
detection  of  saccharin   in   (BouciiEi! 
and  DE  Bounge),  A.,  li,  517. 
Bees,  feeding  experiments  on  (v.  Raum- 

ek),  a.,  li,  32. 
Bees'    wax,   evaluation   of  (Bero),   A., 
li,    702,    767  ;    (Dieterich),    A.,    11, 
767. 
Beet  juice,   action   of  lime   on   certain 
nitrogenous  substances  In  (Sellier), 
A.,  11,  749. 
Beetroot  (sugar),  bctasterol  frmii  (RiJMP- 
ler),  A.,  1,214,  418. 
course  of  absorption  of  phosphoric  acid 

in  (Gr^goike),  A.,  11,  749. 
intramolecular     respiration     of      the 
(Stoklasa,  Jelinek,  and  Vitek), 
A.,  11,  746. 
estimation  of  ammonia  in  (Sellier), 
A.,  11,  329. 
Beetroot  leaves,  drying  (Lehmaxn  and 
Creydt),  a.,  li,  507. 


Beetroot    root,   resjilratiou   of   (Stroh- 
mer),  a.,  11,  566. 
seed,      manurial     experiments      with 
(Briem),  a.,  ii,  749. 
Beljiabienic  acid,  Beljiabietic  acid  and 
Its   salts,    Beljiabietinolic    acids   and 
Beljoresen    (Tschirch    and     Korit- 
sciioxeh),  a.,  1,  106. 
Benz-.     See  also  Benzo-,  Benzoyl-,  and 

under  the  parent  Substajice. 
Benzaldehyde,    action     of,     on     ethyl 
benzoylacetate     (Ruhemanx),     T., 
720;  'p.,  128. 
condensation  of  benzoylacetone  with 
(Kxoevexagel  and    Erler),    A., 
1,  636. 
condensation   of,    with   hydroxy-acids 
(Mayrhofer    and    Nemeth),    A., 
1,  344. 
condensation  of,  with  phenoxyacetone 
(Stoermer  and  Wehln),  A.,  1,  40. 
condensation     products    of,    with    o- 
pyridyl  methyl  ketone  (C.   and   A. 
Engler),  a.,  1,  113. 
compounds  of,   with  aniline  sulphite 
(Speroni),  a.,  1,  247. 
Benzaldehyde,   o-amino-,  and  its  acetyl 
derivative,     and     their     5-nltro- 
derivatlves    and     oxlmes    (Cohn 
and  Springer),  A.,  1,  492. 
oxidation   of,    and    Its   relation    to 
benzoxazole  (Bamberger),  A.,  i, 
634. 
oxidation   of,    to   anthranll    (Bam- 
berger   and    Demuth),    A.,    i, 
432  ;  (Bamberger),  A.,  i,  634. 
7?i,-aniino-,   acetyl  derivative,   and   Its 
oxlme  (Friedl.'vnder  et  Fritsch), 
A.,  1,  346. 
;j-aniino-,   and  its   acetyl   derivative, 
and  its   oxlme,  phenylhyilrazone 
and  3-nitro-derlvatlve  (Coiin  and 
Springer),  A.,  i,  492. 
indogenldeof  (Noelting),  A.,  1,199. 
/)-hydroxylamino-  (Aiavay),  A.,  1,  706. 
i.so-o-hydroxylamino-  (Bamberger  and 

Demuth),  A.,  1,  432. 
nltro-,  action  of  sodium  hydroxide  on 

(Seligmax),  a.,  1,  425. 
o-nltro-,    condensation     products    of, 
with     o-pyridyl     methyl      ketone 
(C.  and  A.  Exgler),  A.,  1,  113. 
m-  and  ;>-nitro-,  reduction  of  (Alway 
an.l  Welsh),  A.,  1,  263. 
com[ionnds     of,    with     hcxahydric 
alcohols  (Simonet),  A.,  1,  633. 
^)-nitro-,   action  of,   on   ethyl  i)henyl- 
azoacetoacetate  (Prager),  A.,   i, 
540. 
reduction  of  (Alway),  A. ,  i,  425. 
op-cJinitro-,    condensation   of  (Fried- 
LixDER  and  CoHx),  A.,  i,  264, 
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Benzaldehyde,  2:4:6-^rniitro-,  anils, 
oximes,  and  phenylhydrazonea  of 
(Sachs  and  Everding),  A.,  i, 
425. 
6-nitro-3-aniino-,  and  its  .V-acetyl  de- 
rivative and  their  phenylhydrazones 
(Friedlander  and  Fritsch),  A., 
i,  347. 
nitroso-,  preparation  of  (Alway),  A., 

i,  425,  706. 
m-   and  jt>-nitro90-,   relations  between 
physical   projiertics    and   molecular 
weifrhts  of  (Alway  and  Bonner), 
A.,  i,  764. 
Benzaldehyde-dialkylsemicarbazones 

(P)TscH  and  Fkky),  A.,  i,  .')37. 
Benzaldehyde-7'-nitrophenylhydrazone 
and  nitroso-    (P)AMI!F.i:(;ek   and  Pem- 
sel\  a.,  i,  28.-). 
Benzaldehydephenylhydrazone,    liehavi- 
onr  of  nitrous  acid  and    aniyl   nitrite 
towards  (Bamberger  and  Pemsel), 
A.,i,  2S5. 
Benzaldehydephenylhydrazone-iV-carb- 
oxylic  chloride  (Busch  and  Waltei;), 
A.,  i,  522. 
Benzaldehydephenylmethylhydrazone, 
w-nitro-   (Bamberger  and  Pemskl), 
A.,  i,  286. 
Benzaldehyde-2-mono-     and     -  2:4  -  di- 
phenylsemicarbazones     (Busch    and 
Walter^  A.,  i,  522. 
Benzaldoxime,  a7Ui-,  silver  and  mercury 
compounds  of   (France.sconi   and 
Pi.vzzA),  A.,  i,  835. 
o-hydrcxylamino-,        behaviour       of, 
towards     hydroxylamine     and     air 
^Bamberger),  A.,  i,  84. 
Benzaldoxime,  ^initroamino-  (Sachs  and 

Everding),  A.,  i,  426. 
Benzaldoxime- A'^-m-  and  -T^-formylplienyl 
ethers,  m-  and  p-nitro-  (Alway),  A., 
i,  706. 
Benzamide,  w-aminothio-,  action  of  hydr- 
azine hydrate   on    (.Iunghahn  and 
Btnimowicz),  a.,  i,  130. 
o-amino-A'thio-     (Bogert,      Brene- 

.MAN,  and  Hand),  A.,  i,  527. 
2:4:6-^rtchloro-3-nitro-   and    2:4:6-/rz- 
nitro-,  and  the  action  of  anhydrous 
nitric  acid   on  (Montagne),  A.,  i, 
169. 
Benzamidine,  action  of,  on  ethyl  benzyl- 
ideneacetoacetate,  and  on  ethyl  benz- 
ylidfnemalonate   (Ruhemann),   T., 
374  ;  P.,  50. 
action  of,  on  ethyl  benzylidenebenzoyl- 
acetate,    and  on  it.s  m-nitro-deriva- 
tive,   on  ethyl   m-nitrobenzylidenc- 
acetoacetate,  and  on  ethyl  m-nitro- 
benzylidenemalonate   (Ruhemann), 
T.,  719;  P.,  128. 

LXXXIV.  ii. 


Benzamidine,     action    of,     on     olcfmic 
/3-dikctniR.s  (Ruhemann),    T.,    1371 ; 
P.,  246. 
Benzene  in  Grosny  naphtha  (Markow- 
NIKOFF),  A.,  i,  19. 
rinjr-system  of  (Kauffmann),  A.,   i, 
19;   (Kauffmann   and  Beisswen- 
ger),  a.,  i,  330. 
chemical   dynamics   of    the   reactions 
between   chlorine    and,    under    the 
influence  of  different  catalytic  agents 
and  of  light  (Slator),  T.,  729  ;  P., 
135. 
and  carbon  tetrachloride,  vapour  pres- 
sures and  boiling  points  of  mixtures 
of  (Young  and    Fortey),    T.,  60. 
and  toluene,  vapour  pressures  and  boil- 
ing points  of  mixtures  of  (Young 
and  Fortey),  T.,  58. 
action  of  phenoxyacetic    chloride   on 
(Stoermer  and  Atenstadt),  A.,  i, 
41-  , 
compounds    of,    with    ammonia    and 
nickel     cyanide     (Hoffmann     and 
Hochtlen),  a.,  i,  469. 
derivatives,       isomeric      change      in 

(Orton),  T.,  796  ;  P.,  161. 
estimation     of,    in    illuminating    ga.s 
(Dennls     and    O'Neill),    A.,    ii, 
514, 
Benzene    haloids,     influence    of    nitro- 
groups  on  the  reactivity  of  (Lap- 
worth),  P.,  23. 
condensation  of,  with  phthalic  anhy- 
dride (Graebe,    Th]6venaz,  and 
Kneeland),  a.,  i,  345. 
rfihaloid  derivatives,  and  compounds  of, 
with  magnesium  (Bodroux),  A.,  i, 
592. 
halogen-nitro-derivatives,     action     of 
dipropylamine   on   (Perna),   A.,  i, 
406. 
vicinal  <?-ibromo-,  nitro-derivatives  of 

(Jackson  and  Fiske),  A.,  i,  688. 
bromoiodoso-,  fluoride  (Weinland and 

Stille),  A.,  i,  748. 
rfibromorfinitro-derivatives    (Jackson 

and  Calhane),  A.,  i,  159. 
chloro-,     and     carbon     tetrachloride, 
action  of  sodium  on  (Schmidlin), 
A.,  i,  687. 
A^Txachloro-,  preparation  of  (v.  Bolton), 

A.,  ii,  365. 
o-chloronitro-,  action    of  alkalis   and 
alcohols    on    (Brand),  A.,   i,  371, 
743. 
0-  and    ;)-chloronitro-,  separation    of 

(Marckwalp),  a.,  i,  471. 
l-chloro-2:4-rfinitro-,     action    of,    on 

bases  (Rkitzenstein),  A.,  i,  815. 
5-chloro-l:2-rfmitro-,     derivatives     of 
(Blankkma),  a.,  i,  158. 
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Benzene  l:2-rfichloro-4:5-rffnitro-,  .and 
its  derivatives  (Blanksma),  A.,  i, 
333. 

1:2:3:5-  tetrach\oroA:6-dimtro-  (Jack- 
son and  Carlton),  A.,  i,  79. 

3:4-(^uodo-l-Liitro-  (Bkenans),  A.,  i, 
478. 

nitro-,  molecular  rise  of  boiling  poiut 

for(BACHMANNandDziEWONSKl), 

A.,  ii,  354  ;  (Biltz),  A.,  ii,  411. 
latent  heat  of  vai)orisation  of  (Lu- 

ginin),  a.,  ii,  7. 
reduction  of  (Gintl),  A.,  i,  242. 

trinitro-,  coloured  substances  from 
(Jackson  and  Earle),  A.,  i,  339. 

s-<7'mitro-,  additive  compounds  of, 
with  substituted  anilines  and  naph- 
thylamines  (Hibbert  and  Sud- 
borough),  T.,  1334;  P.,  225. 

??i-nitronitroso-  (Alway),  A.,  i,  690. 
Benzenes,      ethylated,      formation      of 

(Klages  and  Keil),  A.,  i,  553. 
Benzeneazo-^j-acetylaminobenzoylpyruv- 

ic  acid,  ethyl  ester  (Bulow  and  Nott- 

bohm).  A.,  i,  863. 
Benzeneazo-anis-    and    -benz-aldoximes 

and   their  benzoyl  derivatives   (Bam- 
berger and  Pemsel),  A.,  i,  283. 
Benzeneazo-p-benzaldehyde      and      its 

oxime  (Freundler  and  de  Laborde- 

rie),  a.,  i,  202. 
Benzeneazobenzaldoxime  (  Bamberger), 
A.,  i,  285. 

nitro-  derivatives  of  (Bamberger  and 
Pemsel),  A.,  i,  284,  286. 
Benzene-o-azobenzyl     alcohol     and    its 

transformations    into    phenylindazole 

and    azodiphenylmethane     (Freund- 
ler), A.,  i,  585. 
Benzeneazobenzylidenenitronic        acid, 

methyl     ester   (Bamberger),    A.,    i, 

285. 
Benzeneazocinnamic  acid  and  its  amide 

and  esters  (Freundler and  deLabor- 

derie),  a.,  i,  203. 
Benzeneazodesmotroposantonin,  o-nitro-, 

(Schmidt    and    Wedekind),    A.,    i, 

777. 
Benzeneazo-3:4-dicarboxy-i\^-dimethyl- 

pyrryl-^^benzoylpyruvic    acid,    ethyl 

ester  (Bulow  and  Nottbohm),  A.,  i, 

275. 
Benzeneazodimethoxybenzoylacetophen- 

one  (BtJLOW  and  RiESs),  A.,  i,  101. 
Benzeneazo-2:4-dimethylpyrrole,  and  its 

phenylcarbamide  (PLANCHERand  SoN- 

cini),  a.,  i,  449. 
Benzeneazoformazyl    (Bamberger   and 

Pkmsel),  a.,  i,  283. 
Benzeneazo-5-hydroxy-l-metliylbenzox- 

azole  (Henbich  and  Wagner),  A.,  i, 

89. 


Benzeneazo-jS-naphthol,  2:4:6-<?'ibromo- 
aiid  2:4-(fi;cliloro-  (Orton),  T.,  808  ; 
P.,  162. 

0-  and??i-chloro,-and  o-  and  ^^-hydroxy- 
(v.  Niementowski),  a.,  i,  133. 
Benzeneazo-o-,  m-,  and  -2>-nitrobenzald- 

oximes    (Bamberger    and   Pemsel), 

A.,  i,  284. 
Benzeneazo-a-nitro-a-phenylethane,    p- 

nitro-  (Bamberger   and   Seligman), 

A.,  i,  324. 
Benzeneazo-2-plienylindole    (Plancher 

and  Soncini),  A.,  i,  450. 
Benzeneazo-l-plienyl-3  metliyl-5-pyr- 

azolone,  4-bromo-  and  4-cliloro-  (Lap- 

avorth),  T.,  1124  ;  P.,  149. 
Benzeneazo-5-phenyl-2-metliylpyrrole 

(Plancher  and  Soxcini),  A.,  i,  449. 
Benzeneazosalicylic  acid,  o-nitro-  (Elbs 

and  Keii'Er),  A.,  i,  662. 
Benzeneazo-o-toluidine,    ji?-nitro-     (Ak- 

tiex-Gesellschaft      FtJR    Anilin- 

EABKIKATIOX),    A.,    i,    373. 

Benzeneazo-.     See  also  Phenylazo-. 
Benzene-o-benzotriazine,  o-hydroxy- 
(  Fighter     and     Frohlich),    A.,    i, 
723. 
Benzenediazoaminophenyl   ^>-to]yl    sul- 
phide,  and  ^-nitro-  (v.    Meter  and 
Heiduschka),  a.,  i,  809. 
Benzenediazonium.     See  Diazonium. 
Benzene    ring,    new    synthesis    of   the 
(Fighter    and    Grether),    A.,   i, 
481. 
replacement  of  bromine  by  chlorine  in 

the  (Eibner),  a.,  i,  471. 
influence  of  the  CHg  group   on  sub- 
stitution in  the  (Blanksma),  A. ,  i, 
164. 
Benzenesulphinic    acid,    action    of,    on 
aromatic  amines  and  phenols  (Hins- 
bekg),  a.,  i,  251. 
Benzenesulphonamide,  o-amino-,  and  its 
acetyl,  methyl  and  carbamide  deriva- 
tives (P]kbom),  a.,  i,  411. 
Benzenesulphonic    acid,    ??i-uitro-,    re- 
duction of  (Elbs  and  Wohlfahrt), 
A.,  i,  212. 
0-  and  jo-nitro-,    electrolytic  reduction 
of  (Elbs  and  Wohlfahrt),  A.,  i 
80;  (Wohlfahrt),  A.,  i,  203. 
amide,     and      chloride,     3:5-c?initro- 
( Jackson  and  Earlk),  A.,  i,  407. 
Benzenesulphonic  i)eroxide  (Weinland 

and  Lewkowitz),  A.,  i,  808. 
Benzenesulphonylcarbamide,       benzoyl 

derivative  (Billeter),   A.,   i,   821. 
Benzenesulplionylcarbiinide(BiLLETER), 

A.,  i,  484. 
Benzhydrol,  behaviour  of,  when  heated 
in  presence  of  cojijier  powder  (Knoe- 
VENAGEL  and  Heckel),  a.,  i,  820. 
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Benzhydrol,  behaviour  of,  when  heated 
alono  and  in  presence  of  spongy 
palladium  (Knoevexagel  and 
Heckel),  a.,  i,  819. 
Benzhydrylamine,  oxidation  of  (Bam- 
PEKCiKK  and  Semgmax),  A.,  i,  323. 
l-Benzhydryl-3:5-diinethylpyrazole 

(Dai;ai'skv\  a.,  i,  368. 
Benzhydrylhydrazine     and     its    salts, 
diacyl,  and  nitroso-derivatives  (Daii- 
apsky),  a.,  i,  367,  368. 
l-Benzhydryl-3-methyl-5-pyrazolone 
and  its  4-benzylidt'ne  and  -l-isonitroso- 
derivativcs  (Dauai'sky),  A.,  i,  368. 
Benzhydryl-4  phenylsemitliiocarbazide 
and  -semicarbazide  (Dakai".^ky),  A., 
i,  368. 
1  Benzhydryl-4-;'-tolylhydrazone-3-me- 
thylpyrazolone  (DAUAP.SKY),A.,i,  368. 
Benzidine,  formation  and  estimation  of 
(VAX  Look),  A.,  i,  249. 
reactions  of  (Saget),  A.,  i,  49. 
use  of,  for  the  estimation  of  sulphuric 
acid  (Raschig),    A.,   ii,   572,   691  ; 
(MiJi.LER),   A.,  ii,    691  ;    (Mijller 
ami  DiJRKEs),  A.,  ii,  751. 
Benzidine,  2:2'-f?iamino-,  and  its  tetra- 
acetyl  derivative  (Elbs  and  Wohl- 
fahrt),  a.,  i,  212. 
o-f?ichloro-  (Brand),  A.,  i,  371. 
3:3'-rfichloro-,  diazonium  salt,  action 
of  heat  on  (Cain),  T.  ,  690  ;  P. ,  136. 
2:2'-o?!hydroxy-  and  its  5-amino-  and 
tetra-acetyl    derivatives  (Elbs   and 
Kir.sch),  a.,  i,  539. 
Benzidine-blue  (Saget),  A.,  i,  49. 
Benzidine-2:2'-di8ulphonic  acid  and  its 
diacetyl  derivative  (Elbs  and  W(jhl- 
fahrt),  a.,  i,  212. 
Benzil,  condensation  of,  with  resorcinol 
(v.   Liebig),  a.,   i,   828;  (v.   Liebig 
and  Hrin),  A.,  i,  829. 
Benzil,  tetrahmmn-  and  telrach\orn-di-p- 
liydioxy-,  and  their  diacetates  (Zincke 
.uid  Fries),  A.,  i,  183. 
Benzilide  (Einhoun  and  Mettler),  A., 

i,  29. 
Benzil-y'-nitro-osazone  and  its  diacetyl 
dcrivativf      and      -phenylhydrazone 
fBiLTZ  and  Weiss),  A.,  i,  59. 
Benzil"'ci/f'i8emicarbazone    (Diels    and 

viiM  iJi.ui'),  A.,  i,  8o2. 
Benziminoazoles,  bromination  of  (Bac- 

ZV.-^SKI   and    v.    NiEMENTOWSKi),    A., 

i,  124. 
Benzimino-methyl  and  -ethyl  ethers,  o- 

cliloro-    (Lanhek   and   .Iewson),    T., 

767  ;  1'.,  160. 
Benzo-.     See  aLso   Bcnz-,  Benzoyl-,  and 

under  the  parent  Substance. 
Benzo  benzyl-,   -wobutyl-,  and  -propyl- 

amides  (Dksitdk),  A.,  i,  168. 


Benzo-benzyl-  and  -ethyl-amides,  imide 

chlorides  of(LANPER),T.,  320;  P.,  15. 
Benzobenzylmethyl-  and  -ethyl -amides 

(Lander),  T.,  408;  P.,  46. 
Benzodimethylamide,    2:4:6-^richloro-3- 

nitro-    and    2:4  ;6-?!rmitro-,    and    the 

action    of    anhydrous    nitric   acid    on 

(Montagnk),  a.,  i,  109. 
Benzoic   acid,    preparation   of  (Basler 

CiiEMisciiE  Fabrik),  a.,  i,  487,  561. 
Benzoic   acid,    ethyl     ester,    action    ot 
phenylhydraziue  on  (Baidakowsky 
and  Slepaka),  A.,  i,  441. 

menthyl  ester,  and  its  rotation  (Rufe, 
LoTZ,  and  Silbekberg),  A.,  i,  566. 

methylene  ester,  action  of  amines  on 
(Descude),  a.,  i,  168,  735. 
action   of  ammonia  on  (Descud^), 
A.,  i,  72. 
Benzoic  acid,  o-amiuo-.    See  Anthrauilic 
acid. 

■)n-  and  ^J-amiuo-,  action  of  phosphorus 
pentachloride  on  (Michaelis  and  v. 
Arend),  a.,  i,  390;  (Uhlfelder), 
A.,  i,  671. 

0-,  m-,  and  ^j-amino-,  behaviour  of,  in 
the  organism  (Hildebrandt),  A., 
ii,  228. 

2)-amino-,  and  its  acyl  derivatives,  and 
^;-nitro-,  /3-naphtliyl  esters  (Rever- 
DIN  and  Cb^pieux),  A.,  i,  29. 

2:4-rfmmino-,  and  its  diacetyl  deriva- 
tive (Ullmann  and  Uzbachian) 
A.,  i,  626. 

?«-amino-;j-hydroxy-,  methyl  ester 
("  orthoform  neu  "),  and  its  salts  and 
compounds  (Einhorn  and  Rup- 
pert),  a.,  i,  257. 

bromo-,  nitro-  and  hydroxy-deriva- 
tives  of,  acid  salts  of,  and  the  effect 
of  water  and  alcohol  on  them 
(FarmeiO,  T.,  1'442;  P.,  274. 

isomeric  9«&Ho-  and  f^/-chloro-,  menthyl 
esters,  rotation  of  (Cohen  and 
Briggs),  T.,  1213;  P.,  207. 

2-,  4-,  and  6-chloro-3-amiuo-,  and 
their  acetyl  derivatives  (Bamberg- 
er   and    DE   Werra),    A. ,    i,    21  ; 

(BAMBERGER,TER-SARKISSJANZ,and 

DE  Werra),  A.,  i,  25. 
2:4:6-<richloro-3-nitro-   and   2-A:64ri- 

nitro-  (Montagne),  A.,  i,  169. 
2-hydroxy-.     See  Salicylic  acid. 
3-hydroxy-,  bromo-derivatives  of,  and 

their  esters  (Copi-adoro),  A.,  i,  257. 
/^-hydroxy-,       bromo-derivatives       of 

(Comanducci  and  Marcello),  A., 

i,  485. 
2:4-f^ihydroxy-.  See  /S-Resoreylic  acid. 
3:4-<Zihydroxy-.       See    Protocatochuic 

acid. 
3:5-rfjhydroxy-.   See  o-Resorcylic  acid. 
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Benzoic    acid,  o-hydroxylamino-,  ethyl 
ester  (Bamberger  and  Pyman),  A., 
i,  822. 
4:6-c?miti'o-2nitroso-      (Sachs      and 

Everding),  a.,  i,  426. 
o-nitroso-(CiAMiciAN  andSiLBER),  A., 
i,  40. 
ethyl  ester  (Alway  and  Walker), 
A.,   i,    696  ;     (Bamberger    and 
Pyman),  A,,  i,  822. 
0-,  m-  and  jw-nitroso-,   esters  (Alway' 

and  Walker),  A.,  1,  696. 
S-nitroso-S-amino-,  A''-acetyl  derivative 

of  (FRIEDLANDERaud  FrITSCH),  A., 

i,  347. 

thiol-,  phenyl  and  o-naphthyl  esters 
(Taboury),  a.,  i,  748. 
Benzoic  acids,  di-o-substituted,  forma- 
tion of  salts  of,  with  organic  bases 
(SuDBOROUGH  and  Roberts),  P., 
286. 

Perbenzoic  acid  (Clover  and  Rich- 
mond), A.,  i,  397. 
Benzoic  acetic  peroxide,  and  its  hydro- 
lysis (Clover  and  Richmond),  A., 
i,  397. 

chloride,  action  of  zinc  on    (Norri.s 
and  Franklin),  A.,  i,  341. 
2:4:6-<?-ichloro-3-nitro-  (MoN- 

tagne),  a.,  i,  169. 

cyanide,  o-  and  jo-chloro-  and  ^j-nitro- 
(Zimmermann),  a.,  i,  93. 

mesitylcarboxylic  anhydride    (Kahn), 
A.,  i,  696. 

p-nitrobenzoic  anhydride  (Kahn),  A., 
i,  696. 

(bisulphide   (v.   Braun  and   Rumpf), 
A.,  i,  620. 
Benzoin,  behaviour  of,  at  high  temper- 
atures  and    in  presence   of    catalytic 

agents   (Knoevenagel  and  Tomasc- 

zewski),  a.,  i,  837. 
Benzomethylamide,   o-chloro-   (Lander 
and  Jewson),  T.,   768 ;  P.,    160. 

75-nitro-  (Blanksma),  A.,  i,  333. 

2:4:6-/richloro-3-nitro-,  and  2:4:6-/rt- 
nitro-,  and  tlie  action  of  anhydrous 
nitric  acid  on  (Montagne),  A.,  i, 
169. 
Benzonitrile,  f^-nitro-  and  o-amino-  and 
its  acyl  derivatives  (Bogert  and 
Hand),  A.,  i,  292. 

^-amino-,  and  its  acetyl  and  propionyl 
derivatives    (Bogert    and     Kohn- 
stamm),  a.,  i,  559. 
Benzophenone,   action    of    sodium     on 
(Acrre),  a.,  i,  724. 

phosphorus      acid      derivatives       of 
(]\rARiE),  A.,  i,  379. 
Benzophenone,  o-amino-,  and  its  deriv- 
atives  (Ullmann   and  Bleier),   A., 

i,  176. 


Benzophenone,  o-  and  ;)-amino-,  benzoyl 
derivatives   of,    from    dibenzanilide 
(Chattaway),  P.,  57. 
bromo-,  chloro-,  and  acyl  derivatives 

of  (Chattaway),  P.,  106. 
i?i-nitro-,  electrochemical  reduction  of 
(Elbs  and  Wogrinz),  A.,  i,  635. 
Benzophenonebenzhydrylhydrazone  and 
its     acetyl     and      nitroso-derivatives 
(Dararsky),  a.,  i,  369. 
o-Benzoquinone.     See  o-Quinone. 
BenzotMazole,  1 -amino-  (Hugershoff), 

A.,  i,  865,  866. 
Benzo-o-     and      -^)-tolyl-methyl-     and 
-ethyl-amides  (Lander),  T.,  408  ;  P., 
46. 
Benzotriazoles,    preparation    of     (Elrs 

and  Keiper),  A.,  i,  6ti2. 
Benzotriazole-2-salicylic  acid  (Elbs  and 

Keipek),  a.,  i,  662. 
Benzotrichloride,     pyrogenetic     decom- 
position  of,    by   the    electric   current 
(Lob),  a.,  i,  806. 
Benzoxazole    and    its    compound    with 
mercuric  chloride   (Bamberger),  A., 
i,  634. 
Benzoxy-.     See  Benzoyloxj^-. 
Benzoyl-.     See  also  Benz-,   Benzo-,  and 

under  the  parent  Sulistance. 
4-Benzoylacenaphthene  and   its    oxime 
and    ])lienylhydrazone    (Graebe    and 
Haas),  A.,  i,  409. 
Benzoylacetic   acid,  ethyl  ester,  action 
of  benzaldehyde  and  ??!,-nitrobenzalde- 
hyde    on  (Ruhemann),  T.,  720;    P., 
128. 
Benzoylacetoacetic    acid,    ethyl    ester, 
condensation  product   of,  with  resor- 
cinol  (Bulow),  A.,  i,  272. 
Benzoylacetone,   condensation  of,   with 
benzaldehyde   (Knoevenagel    and 
Eri.er),  a.,  i,  636. 
action     of    wi-nitrobenzaldehyde     on 
(Rithemann),      T.,      1376  ;       P., 
246. 
compound  of,   with   antimony  penta- 
chloride     (Rosenheim,     Loewen- 
STAMM,  and  Singer),  A.,  i,  604. 
compounds   of,    with   silicon   chloride 

(Dilthey),  a.,  i,  591. 
m-hydroxyanilide   and    its    semicarb- 
azone    (Bulow    and    Lssler),    A., 
i,  718. 
Benzoylacetone,  thio-,  and  its  metallic 

derivatives  (Vaillant),  A.,  i,  639. 
Benzoylacetoneamine  and  its  compound 
with  benzylidenebenzoylacetone 

(Knoevenagel,    Erler,    and   Rein- 
ecke),  a.,  i,  652. 
Benzoylacetonebenzylideneacetoacetic 
acid,  ethyl  ester  (Knoevenagel  and 
Erler),  A.,  i,  637. 
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a-Benzoylacetophenonsoxime,        p-a-di- 

niti'o-,  and  its  acetyl  ilerivative  (Wie- 

i.vNn:,  A.,  i,  7tJ7. 
Benzoylacetylcarbamide       (Hilletek), 

A.,  i,  SOO. 
4-Benzoyl  2  acetyl!  :3-diphenyl(7/(7o- 

hexenone-5,  and  its  fi-dximi-  (Ivnoe- 

\  KVACKi.  and  Eklkk'i,  A.,  i,  037. 
5  Benzoyl-3  acetyl-4  methylpyrazole 

^WoLKF,       Buck,        Luiieniz,       and 

TiiAPFE),  A.,  i,  210. 
('-Benzoylamino-benzamide,      -benzanil- 

ide,     and      -benzoylphenylhydrazide 

(An'schutz,  Schmidt,  and  Uukiffkn- 

HEK(;),  A.,  i,  5S. 
Benzoylamino-.       Sue    also    under    the 

parent  Substance. 
Banzoylanisanilide      (Wheeler      and 

.luiiNsoN),  A.,  i,  693. 
Benzoylanthesterol  (Ki.obb),  A.,  i,  165. 
Benzoylanthranilic  acid,    o-aniino-,    K- 

acetyl     derivative      of       (AxschOtz, 

Scil.MlDT,aud  GKEIFFEN'BEUG),A.,i,57. 

4  Beiizoylaziminole-5  carboxylic      acid 

(Wolff,       Bock,      Loken'tz,       and 

TuAi'i'E),  A.,  i,  207. 
Benzoylbenzanilide,  jrj-broino-    and    m- 

nitro-  (WiiEELEU  and  JouNso.v),  A., 

i.  693. 
jt^-Benzoylbenzenediazoniumazide 

(Hantzscii),  a.,  i,  664. 
Benzoylbeazidine     (Biehrixc.ek      and 

IkscH),  A.,  i,  296. 
Benzoylbenzyl-i^-thiocarbamide 

i  \VnKEi.Ei;and  1>kai;u.slev),  A.,i,  293. 
Benzoylcamphocarboxylic     acid,    ethyl 

i-stcr  il'iuiir.),  A.,  i,  6.">. 
Benzoylcamphor,  constitution  of  euolic, 

and    its    methyl    and    benzyl    ethers 

(Foi;srEi:i,  T.,''98. 
Benzoylcarbamic     acid,    hydro.\yethyl 

(■st.-r  I  liiM.ETKK),  A.,  i,  821. 
Benzoylcarbimide    (Billetek),    A.,    i, 

/BBenzoyldi-butyrin,  -cMorohydrin  and 

■stearin  iiliiii  ,  A.,  i,  227. 
Benzoyldiphenyldihydropyrimidone 

lUnK.MA.NN),   r.,  722  ;  r.,  12^. 
2:3-Benzoylene-4:5-plithalyl-l  pbenyl- 

pyrrole  ',Si  adi.ei'.j,  A.,  i,  102. 
3-IOI  ■l-)Benzoylfluorene  and  itso.xinieand 

l>licnylliydrazune  (Fui{rNEii),A.,i,  177. 
3-(or     4-)Benzoylfluorenone      and      its 

o.xinifs  and  iiln-nylhydrazoues  (FoKT- 

NEiij,  A.,  i,  177. 
Benzoylformic  acid,  o-liydroxy-,  hydra- 
tion of  (Fiirr>iiij,  A.,  i,  174. 
Benzoyl-hydrazobenzeae    and    -y^hydr- 

azotoluene  (Bieiiri.suek  and  Bi'.scii), 

.\.,  i,  21*6. 
Benzoyl  "hydrazotoluene  (Freuxuler), 

A.,  i,  663. 


a'-Benzoyl-a  iodocamphor  (Forster  and 

.Ienkinsiin),  T.,  ."i37. 
4-Benzoyl-5  methylaziminole     and     its 

silver  salt  (Woi.FF,    J5ncK,   LoRENTZ, 

and  Travpe),  A.,  i,  207. 
l-Benzoyl-2-methylcouinarone,4-amino-, 

and  its  acetyl  tlerivativo,  aiul  the  oxinie 

of  the  acetyl   coni])ound    (Kunckell 

and  Kesseler),  A.,  i,  .009. 
4:5-Benzoylmethylene-3:6-diphenyl-4:5- 

dihydropyridazine         (1'aal         and 

ScurLZE),  A.,  i,  710. 
5-Benzoyl-4  niethylpyrazole-3-carb- 

oxylic  acid   and   its  ethyl   ester   and 

sodium  salt  (Wolff,  1^)0ck;,  Lorentz, 

and  Tkapi'e),  A.,  i,  209. 
Benzoylmethylthiodiazole  and  its  mer- 

curichloride       and        semicarbazones 

(Wolff,       Bock,       Lorentz,      and 

Trappe),  a.,  i,  207. 
4-Benzoylnaphthalene-l:8:2'-tricarb- 

oxylic   acid,  and  its  anhydride,    and 

imide  ((JRAEHKand  Perutz),  A.,i,409. 
4-Benzoylnaphthalic    acid    and    anhy- 
dride and  oxime  (Graebe  and  Haas), 

A.,  i,  409. 
oa-Benzoylnitrocamphors,  and  their  m- 

nitro-dcrivatives  (Forster  and  Jen- 

KiNsox),  T.,  537. 
Benzoylwonitrosocamphor   and    its   iso- 

meride  (Forster),  T.,  533  ;  P.,  97. 
l-Benzoyloxycampbene,     formation     of 

(Lees),  T.,  145. 
)8-Benzoyloxy-j3-methyl-  and  -/3-plienyl- 

acrylic       acids,       a-cvano-,        esters 

(ScHMiTT),  A.,  i,  399." 
Benzoyloxyolefines,  formation  of  (Lees), 

T.,  145. 
5-Benzoyloxy-l-phenylbenzoxazole 

(Hknricii  and  Wagner).  A.,  i,  88. 
Benzoylphenyldimethyl-i/'-thiocarb- 

amide   (Wukkler   and    Bearuslkv), 

A.,  i,  2;t4. 
2-Benzoyl-5-phenylglyoxaline    and    its 

l-sulphonic  acid  and  its   salts  (P;n- 

.nkk),  a.,  i,  123. 
4-Benzoyl-l-phenyl-3-methylpyrazole, 

and  its  5-amino-,  5-anilino-,  S-ilipropyl- 

amino-,       and        5-chloro-derivatives 

(.MiciiAELLs  and   P.ENDEr),  a.,  i,  288. 
2-Benzoyl-3phenyl' '/'/"pentanone^- 

curboxylic  acid,  mithyltster(SroBBE), 

A.,  i,  421. 
2-Benzoyl-3-plienyl(.7/'A'pentanone-4- 

carboxylic  acid,  methyl  ester,  and  its 

oxinif,     si;iniraibazone,     and    phenyl- 

jjyrazole  (Stobbe  and  Werdkk.mann), 

A.,  i,  423. 
Benzoylphenyl'/f'thiocarbazinic        acid, 

niitbyl  i'sti'r,ipiicnylliydrazi)iic(  iil'scu, 

Ka.MPU.VCsE.N,     and     Sen  SKI  in'.u),   A., 

i,  533. 
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Benzoylphenylurethane  (^yHEELER  and 

Joiixson),  a.,  i,  693. 
iS-Benzoylpropan-ay-diol.  See  Dimethyl- 

olacetopheuoue. 
i3-Benzoylpropionic  acid,   formation  of, 
i'loni  o-hydroxypheuylbutyrolactone 
(Erlenmeyer),  A.,i,  32. 
ami     its     oximes    (Mayrhofer    and 
Nemetii),  a.,  i,  344. 
5-Benzoylpyrazole-3:4-dicarboxylic 
acid  (Wolff,   Bock,   Lorentz,    and 
Trappe),  a.,  i,  210. 
Benzoylpyruvic   acid,  ^j-amino-,   acetyl 
deiivativ'e,  and  its  ethyl  ester,  and  its 
oxirae  (Bulow  and  Nottbohm),   A., 
i,  863. 
iV-Benzoylserine,    ethyl   ester    (Erlen- 
meyer), A.,  i,  29. 
Benzoyltartaric    acid,    7/t-iiitro-,    ethyl 
ester,    preparation     and    rotation    of 
(Fkankland,        Heathcote,       and 
Green),  T.,  168. 
Benzoyl-^-tMocarbamides,     action      of 
phenylhydrazine    on    (Wheeler   and 
Beardsley),  a.,  i,  293. 
Benzoyl-i:»-tolylrf/tliiocarbazimc       acid, 
methyl  ester  (BuscH  and  Blume),  A. , 
i,  535. 
Benzyl  alcohol,  catalytic  decomposition 
of  (Sabatier  and  Senderens),  A.,  i, 
454. 
Benzyl  alcohol,  araino-derivatives,  con- 
densations with  (Friedlander  and 
V.  Horvath),  a.,  i,  252. 
^eirachloro-^-hydroxy-,     methyl     and 
ethyl  ethers  and  acetate  of  (Zincke, 
Schneider,   and  Emmerich),    A., 
i,  758. 
o-hydroxy-.     See  Saligenin. 
o-hydroxylamino-  (Bamberger),  A.,  i, 

417. 
o-nitro-,   reduction   of    (Freundler), 

A.,  i,  371. 
o-nitroso-  (Bamberger),  A.,  i,  417. 
Benzyl  carbonate.    See  Dibenzyl  carbon- 
ate. 
chloride,  pyrogenetic  decomposition  of, 
by  the  electric  current  (Lob),  A. , 
i,  806. 
nitration  of  (Alavay),  A.,  i,  242. 
^-nitro-,    action   of,    on    acetoacetic 
and   cyanoacetic   esters  and  their 
derivatives      (Romeo),      A.,      i, 
260. 
cyanide.     See  Phenylacetonitrile. 
haloids,  hydroxy-,    and   their   chloro- 
and  nitro-derivatives  from  negatively 
substituted  phenols  (Farbexfabri- 
ken  vorm.  F.  Bayer  &  Co.),  A., 
i,  338. 
methyl     iminofZithiocarbonato     hydr- 
iodide  (Deli':pine),  A.,  i,  237. 


Benzyl-aniline,  -;^-bromoaniline,  and 
-0-  and  -j!)-chloroaniline8,  o-hydroxy-, 
and  their  acetates  (Paal),  A.,  i, 
340. 
Benzylaniline,  bromonitro-  and  nitro- 
derivatives  (Blanksma),  a.,  i,  334. 
chloro-iV-acetyl-derivative(FRERiCHs), 

A.,  i,  610. 
2>-nitro-,  action  of  alkali  sulphides  on 
(Alway'  and  Walker),  A.,  i,  753. 
Benzyl  -  p  -  anisidine,  o-hydroxy- 

(Hantzsch    and   V/echsler),    A.,    i, 
211. 
Benzyl-o-  and  -/^anisidines,  o-hydroxy-, 
and  their  acetates  (Paal),  A.,  i,  340. 
Benzylbenzimide    chloride     (Ley    and 

Holzweissig),  a.,  i,  282. 
A^-Benzylbenzimino-ethers      (Lander), 
T.,  326;  P.,  16. 
oxidation     of,     by     atmospheric     air 
(Lander),  T.,  328;  P.,  16. 
Benzylcamphor,  bromination  of  (Haller 

and  Minguin),  A.,  i,  267. 
Benzyl-t|'-cumidine,  o-hydroxy-,  and  its 

acetate  (Paal),  A.,  i,  340. 
Benzyldeoxybenzoin,  o-a-rZichloro- 

(Klages  and  Tetzner),  A.,  i,  101. 
Benzyl   derivatives  containing  sulphur, 
and  their  decomposition  (From.m  and 
Achert),  a.,  i,  340. 
Benzylethyldisulphonemethane  (Posner 

and  Hazard),  A.,  i,  243. 
Benzyl  ethyl  ketone,  cyano-  {propionyl- 
bcnzyl  cyanide),    preparation   and    re- 
actions of  (DiMROTH  and  Feuchter), 
A.,  i,  629. 
3-(or  4-)Benzylfluorene  (Fortner),  A., 

i,  177. 
Benzylformazyl  (Voswinckel),    A.,    i, 

778. 
Benzylidene    chloride,    pyrogenetic    de- 
composition of,  by  the  electric  current, 
(Lub),  a.,  i,  806. 
Benzylideneacetoacetic  acid,  ethyl  ester, 
action  of  benzamidine  on  (Ruhemann), 
T.,  374,  719;  P.,  50,  128. 
Benzylideneacetone,  hydroxy-,   and    its 
acetate  (Zincke  and   Muhlhausen), 
A.,  i,  265. 
Benzylideneacetophenone,      action       of 
nitrous  fumes  on  (Wieland),  A.,  i, 
765. 
action   of  phenylmagnesium    bromide 

on  (KoHLEii),  A.,  i,  483. 
condensation  of,  with   propiophenone 

(Abell),  T.,  360;  P.,  17. 
nitronitrite  (Wielaxd),  A.,  i,  766. 
Benzylideneacetophenone,  a-nitro- 

(  Wieland),  A.,  i,  767,  836. 
7H-nitro-  (Ruhemann),  T.,  1377;  P., 

246. 
^■p-dhntYo-  (Wieland),  A.,  i,  767. 
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Benzylideneacetylacetone,  ami  /h  iiitid-, 
and    the    aetiini    of    licnzaiiiitUiit!    t)U 
(Kuhkmann),  T. ,  l.!7o  ;  P.,  1>U!. 
5-Beiizylidene-3allylrhodanio   acid  and 
"-h^-droxy-   and   o-uitro-  (Andreasch 
and  Zii-SKU),  A.,  i,  856. 
Benzylideneaminoacetone,       and       the 
action   ot'  acids  on  (RuHEMANN),   T., 
378  :   P..  50. 
Benzylideneaniline,     a-chloro-p-bromo-, 
pivparation  of  (Wheei.er  and  Joun- 
son).  a.,  i,  693. 
Beuzylideneanilineacetoacetic         acid, 
ethyl  L'ster,  preparation  of  (Morrell 
and  Bei.lau.s),  T.,  1292;  P.,  209. 
etliyl  esters,  isomeric  (Kabe),   A.,    i, 
62  ;  (SCHIFF  ;    Biltz),    A.,   i,   172  ; 
(Fr.\xcis),  a.,  i,  411. 
metliyl  esters,  isomeric  (Taylor),  A., 
i,  412. 
Benzylidene-;;-anisidine,         o-hydroxy- 
(Ha.ntzscii   and    Wechsler),    A.,    i, 
211. 
Benzylidenearabinamine  (Rorx),  A.,  i, 

463. 
Benzylidenebenzhydrylhydrazone 

(Dauai'sky),  a.,  i,  36S. 
Benzylidenebenzoylacetic     acid,     ethyl 
ester,  and  //t-nitro-,  preparation  of,  and 
actiiin  of  beuzamidine  on  (Ri'IIEMANn), 
T.,  720  ;  P.,  128. 
Benzylidenebenzoylacetone    ( Knoeven- 
AUEL  and  Erler),  A.,  i,  637. 
compound  of,  with  benzamidine,  and 
its  //i-nitro-derivative  (Ruhemann), 
T.,  1376  ;  P.,  246. 
pyridine  derivatives  from  (Kxoeven- 
.\GEL,  Erler,  and  Reinecke),  A., 
i,  652. 
Benzylidenebenzyl    cyanide,    condensa- 
tion of,  witii  hydrogen  cyanitle  (Lap- 
worth),  T.,  998  ;   P.,  189. 
Benzylidenebisacetoacetic    acid,     ethyl 
ester,  action  of  pheuylhydrazine  on 
(Knoeven-agel  and   Heeren),  A., 
i,  660. 
and  ;/i-nitro-,  ethyl  esters  (Ruhe.mann), 
T.,  717,  1372  ;  P.,  128. 
Benzylidenebisbenzoylacetone      (  Ri'HE- 

mann),  T.,  1:^76  ;  1'.,  246. 
Benzylidenebisbenzoylacetones,   a-   and 
/3-  1  Kn(ievk.va<;f.l  and  Erlkr),  A.,  i, 
637. 
(/-Benzylidenecamphor  and    its    haloid 
derivativis   (ILvi.LKR   and  Minguin), 
.\.,  i,  267  ;  (.Min(;l-in),  A.,  i,  428. 
Benzylidenecoumaranone,  o-nitro- 

(."<iMKR.MKR  and   Ah:n.st.\dt),   A.,    i, 
41. 
Benzylidenedeozybenzoin,  //t-nitro-, 

liydrochloride  (Ruhemann),  T.,  1378  ; 
P.,  247. 


Benzylidenedeoxybenzoins,        isomeric, 

and    their     (i-cliloro-dorivatives     and 

phenylliydrazone  (Klaoes  and  Tetz- 

ner),  a.,  i,  100. 

Benzylidenedimalonic  acid,   ethyl  ester 

(Kurz  and  Siai.mann),  A.,  i,  741. 
Benzylidene-/>  dimethylaminophenyl-i/'- 
thiohydantoin,     ;;  nitro-    (Wheeler 
and  Jamikson),   A.,   i,   522. 
Benzylidenedimethyl-a-pyridyl    ketone 
and  its  salts  (C.  and   A.  Kngler),  A., 
i,  113. 
Benzylidene-dioxythiazole,       -rhodanic 
acid,  and  -thiohydantoin,  o-hydroxy-, 
and  their  acetyl  derivatives  (ZiP.SER), 
A.,  i,  273. 
Benzylidene-2:5-dipbenylsemicarbazide 

(BuscH  and  Walter),  A.,  i,  523. 
S-Benzylidenediphenylthiohydantoin, 
o-hydroxy-  (Axdreasch  and  Zirser), 
A.,  i,   857. 
Benzylidene-dulcitol,     -mannitol,    and 
-sorbitol,  nitro-derivatives  of  (Simon- 
et),  a.,  i,  633. 
Benzylidenegalactamine  (Roux),  A.,  i, 

73. 
Benzylideneindigotin      (Heller      and 

Michel),  A.,  i,  835. 
Benzylidenelepidine.    See  4-Styrylquin- 

oliiie. 
Benzylidenemalonic   acid,    ethyl  ester, 
action   of  benzamidine   on  (Ruhe- 
mann), T.,  374  ;  P.,  50. 
«i-nitro-,  ethyl  ester,  and  the  action  of 
benzamidine  on   (Ruhemann),  T., 
723  ;  P.,  129. 
2-BenzylidenenietbylbenziDiinoazoIe, 
4:6-(//-  and  tdra-hvomo-  (Baczynski 
and      V.      NiE.\iENTow.sKi),     A.,     i, 
126. 
Eenzylidene-3-nietliylc?/c^ohezanone, 

rotation  of  (Haller),  A.,  i,  563. 
Benzylidenenaphthylamine,  o-  and  m- 

nitro-  (Haase),  A.,  i,  367. 
Benzylidenenitrosobenzhydrylhydr- 
azine,    and  y-liydroxy-    (Uarai-sky), 
A.,   i,   367. 
Benzylidenephenozyacetone      and     its 
oxinie,  phenylliydrazone,  and  semi- 
carbazoue  (Stoermer  and  Wehln), 
A.,  i,  40. 
o-hydroxy-,     and     its     semicarbazone 
(Stoermer  and  Wehln),   A.,    i, 
41. 
Benzylidenephenylhydrazine,      t^niitro- 
and  nitro-a-nitroso-derivatives  (Bam- 
berger and  1'emsel),  a.,  i,  284. 
Benzylidenepropiophenone, condensation 
of,    with    acelophenone    (Abell),   T. , 
360  ;   P.,  17. 
Benzylidenequinaldine.     See    2-Styryl- 
•  ininoiine. 
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Benzylidene^p-toluidine,     m-     and    /;- 
nitro-  (Ullmann  and  Weintraub), 
A.,  i,  520. 
a-Benzylmethylacetic    acid,    resolutiou 
of  (KiPi'iNG  and  Hunter),  1\,  1005. 
Benzyl    methyl    ketone    semicarbazoue 
(Wolff,      Bock,       Lorentz,      and 
Trappe),  a.,  i,  205. 
Benzyl-o-    and  -^-naphthylamines,     p- 
aniino-,  and  their  triacet}'!  deriva- 
tives    (Darier     and    Mannasse- 
witch),  a.,  i,  83. 
0-,  m-,   and  ^-nitro-,  and  their  acetyl 
derivatives  (Darier  and  Mannasse- 
witch),  a.,  i,  82. 
Benzyl/j-nitroaniline,  nitroamino-,  ac- 
tion of  acetic  anhydride  and  sulphuric 
acid  on  (Stillich),  A.,  i,  864. 
Benzyl-jj-phenetidine,  o-hydroxy-,   and 
its   acetyl   derivative    (Paal),    A.,   i, 
340. 
Benzylphenoxyacetone  (Stoermer  and 

Wehlx),  a.,  i,  41. 
Benzylphosphinic  acid,    hydroxy-,   and 
its  dimethyl  ester,  benzoate,  and  silver 
salt  (Maiue),  a.,  i,  220. 
Benzylphthalimides  and  hydroxy-,  pre- 
paration of  (Tscherxiac),  a.,  i,  490. 
Benzylphthaliminomalonic   acid,   ethyl 

ester  (Surensen)j  A.,  i,  834. 
3-Benzylpiperidine    and     its     platini- 
chloride    (Tschitsciiibabin),    A.,    i, 
853. 
i\^-Beiizyl-*S'-propylrf(tliiouretliane      (v. 

Braun),  a.,  i,  15. 
3-Benzylpyridine,     formation    of,      by 
Ladenburg's  reaction  (Tschitschiba- 
BiN),  A.,  i,  853. 
Benzylquinoliue    chloride    and    d-ca.vi\- 
phorsulphonate    (Reychler),    A.,    i, 
366. 
3-Benzyl(soquinoline  and  its  salts  (Rtiu- 

heimer),  a.,  i,  775. 
4- Benzyl woquinoline  derivatives  (Ruo- 
HEiMER     and      Albrecht;     RliG- 
HEiMER  and  Schaumann),    a.,    i, 
439. 
horaologues  of  (Rijgheimer  and  Al- 
brecht), A.,  i,  439. 
methiodide  and  ethiodide  (ROgiieim- 
er  and  Sch.vumann),  A.,  i,  439. 
4-Benzyl/soquinoline  and  its  salts,  p- 
amino-,  and   vw-nitro-^-amino-   and 
their    acetyl     derivatives,    and    p- 
nitro-  (RuGHEiMER  and  Friling), 
A.,  i,  438. 
/^-hydroxy-,    and    its    platinichloride 
(RuGHEiMEii  and  Albrecht),  A., 
i,  439. 
fZmitro-  (RiJGHEiMER  and  Friling  ; 
RiJGHEiMER  and  Albrecht),  A,,  i, 
439. 


5-Benzylselenolacridol  and  op-diiu.iTO-, 

and    their   salts   (Euixger   and  Rit- 

.sema),  a.,  i,  720. 
2-Benzyltetrahydroi8oquinoliiie  and  its 

oxalate  and  2-acetic  acid,  ethyl  ester, 

iodide  of  (Wedekind  and  Oechslen), 

A.,  i,  517. 
5-Benzylthiolacridol,   nitro-derivatives, 

and   their   salts   (Edinger  and   Rit- 

sema),  a.,  i,  720. 
a-Benzylthiolcinnamenylacrylic       acid 

(Zipser),  a.,  i,  274. 
a-Benzylthiolhydroxypropionic        acid 

(PosNER  and  Hazard),  A.,  i,  243. 
/S'-BenzykZithiourethane    (v.    Braun), 

A.,  i,  14. 
2-Benzyl-«i-tolylenediamine    (Farben- 

FABRIKEN    YORM.    F.    BaYER   &    CO. ), 

A.,  i,  584. 
Benzyl-a5-xylidine,  o-hydroxy-,  and  its 

acetate  (Paal),  A.,  i,  340. 
Berberiue      from     C'helidanium    majus 
and    from   Stulophoruin  diphyllum 
(Sghlotterbeck),  a.,  i,  193. 
relation  between  the  absorption  spec- 
tra    and     chemical     structure    of, 
corydaline,     and     other-    alkaloids 
(Dobbie  and    Lauder),   T.,    605  ; 
P.,  7. 
Bergamot  oil  (Schimmel  &  Co.),  A.,  i, 

186. 
Berthierite    from    Briiunsdorf,    Saxony 

(Loczka),  a.,  ii,  434. 
Beryllium.     See  Glucinum. 
Betaine,  study  of  (Stanek),  A.,  i,  796. 
physiological     action    of     (AndrlIk, 
Yelich,  and  Stanek),  A.,  ii,  228. 
Betaines,  formation  of  (Reitzenstein), 
A.,  i,  435. 
method   of  preparation   of  (Meyer), 
A.,  i,  364. 
Betasterol   from   beet-root   (Rijmpler), 

A.,  i,   214,  418. 
Bile,   action  of  acid  and  of  chloral  on 
the    secretion    of    (Wertheimer), 
A.,  ii,  441. 
0X-,  new  colouring  matter  from  (LoE- 
BiscH  and  Fischler),  A.,  i,  713. 
deoxycholic    and  cholic  acids  from 
(PREGL),  A.,  i,  318. 
of  the  Polar  bear  (Hammarsten),  A., 
ii,  186. 
Bile  pigment,  modification  of  Huppert's 

test  for  (Nakayama),  A.,  ii,  120. 
Bilianic  and  woBilianic  acids  (Pregl), 

A.,  i,  318. 
Bilipurpurin  (Loebisch  and  Fischler), 

A.,  i,  713. 
Biochemical  theories  (Spiegel),  A. ,  ii, 

307. 
Bioses,       glucoside      formation      from 
(Foerg),  A.,  i,  713. 
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Biotite  iu  the   "  protogiue  "  of  the  Aav 
Mas.sivc,S\vitzerland(lvoNiGSBEUGEu), 
A.,  ii,  f)5S. 
Birds,   foijiiation  of  uric  acid  in  (MiL- 

KiiY),  A.,  ii,  672. 
Bisanhydroacetylanthranilic   acid    and 
its    salts   and    Lsturs    (A.nsi'hUtz  and 
SfUMiDi),  A.,  i,  56. 
Bisanhydroaminobeuzaldehyde 

(Fkeundler),  a.,  i,  371. 
Bisdiazoacetic  acid,    ethyl    ester,    and 
its     sodium     salt      (Betti),     A.,     i, 
79. 
Bisdiazoanthraquinones,  conversion  of, 
into  amino-derivatives  (Wackee),  A., 
i,  132. 
Bisdiazodiphenyldisulphonic        acid 
(,Ei.iis     and      WuHLF.vm:!'),     A.,     i, 
213. 
Bisdinaphthapyryl  (Fosse),    A.,  i,  49, 

357. 
Bisdioxymethyleneindigotin,  ietra- 

uhloro-  ^Havduck),   A.,  i,  827. 
BisditolyloxyiA'i'propyl  pho.sphites 

(BoYi.i,   T.,   1139  ;  P.,   202. 
Bis/'-metliylbenzylidene-aa'-lutidine. 
Sue  2:6-Di-;y-niethylstyryliiyridine. 
Bismuth,    radioactive   (Giesel),  A.,    ii, 
299,  603. 
radioactive  constituents  of,  from  Joa- 
chimsthal     pitchblende      (Makck- 
wald),  A.,  ii,  81,  733. 
crystallised,  thermal   conductivity  of 

(Perkot),  a.,  ii,  466. 
thermomagnctic   and   related   proper- 
ties of  (LuWNDs),  A.,  ii,  264. 
Bismuth    alloys     with     lead     and     tin 

(SuKi'iiEkUj,  A.,  ii,  77,  196. 
Bismuth  salts,  crystalline   (itE   Schul- 

TEN),  A.,  ii,  653. 
Bismuth   arsenate   and    phosphate    (de 
ScuuLTEN),  A.,  ii,  653. 
haloids,  compounds  of,  with  pyridine 
and    with    tjuinoline    (Montemau- 
TINI),  A.,  i.  111. 
ammonium   molybdate,    ratio   of  bis- 
muth  to  molybdenum  iu  (Millei: 
and  Frank),  A.,  ii,  761. 
oxide,    hydraled,    action   of,    on    iso- 
merides  of  gallic  acid  (Thibault;, 
A.,  i,  701. 
peroxide,  electrolytic  (Hollaku),  A., 

ii,  294. 
alkali  thiosulphates  (Hauser),  A.,  ii, 

487. 
barium  thiosulphate  (Hauser),  A.,  ii, 
4S». 
Bismuth  cobalticyanides  (Fischer  and 

Ci  ntze),  a.,  i,  76. 
Bismuth,  estimation  of,  electrolytically, 
and  its  separation  from  other  metals 
(Kammekkr),  a.,  ii,  246. 


Bismuth,  estimation  of,  iodometrically.by 
chromate  (Ruit  and  Scuaumann), 
A.,  ii,  110. 
estimation     of,      volumetrically,      as 
molybdate,  and  its  separation  from 
copper  (KiEDEltEii),  A.,  ii,  762. 
Bismuthogallic   acid,    constitution  and 
derivatives    of    (.Thibault),     A.,    i, 
633. 
Bismuthopyrogallolcarboxylic  acid  and 

its  salts  (.Tin HAUL Tj,  A.,  i,  701. 
Bismuthotannic    acid    and    its    aniline 
and  sodium  salts  (TiiiBAULT),  A.,  i, 
761. 
Bisnaphthaketocoumaran  (Kuhemann), 

T.,  1133  ;  P.,  202. 
Bisnaphtharonyl,   reduction   of  (Ruhe- 

MANX),  T.,  1133;  P.,  202. 
Bis-/8-naphthylthiophthalide     (Troger 

and  Hoknum;),  A.,  i,  95. 
Bisphenylpropylpyrazolone(BouvEAULT 

and  Bu.NGEKTj,  A.,  i,  144. 
Bisphenyl-sulphone-    and    -thio-phthal- 
ides  (Tkijgki;  and  Huhnuxg),  A,i.,  95. 
Bis-/^-tolylsulphonephthalide    (Tkuger 

and  Huknu.ng),  A.,  i,  95. 
Bistrimethylethylene  nitrosate,  decom- 
positions of  (Schmidt  and  Austin), 
A.,  i,  2. 
Bitters,  analysis  of  (SANGLli-FERRlfeRE 

and  Cuniasse),  A.,  ii,  337. 
Bitumens,  estimation  of  sulphur  in  (v. 

Kunek),  a.,  ii,  572. 
Biuret  reaction  (Schaek),  A.,  ii,  344. 
Biurets,  ;//-(/ithio-  (Johnsun,    Bristol, 

Cra-Meh,  and  Elmer),  A.,  i,  751. 
Blast  furnace,  chemical  et[uilibrium  iu 
the  (Schexck  and   Zimmermaxx), 
A.,  ii,  423. 
dust,  analysis  of  (Scux eider),  A.,  ii, 
189. 
Bleaching  powder,  formation  of  (Fuer- 
siKii   and    iMulucr),    a.,    ii,    142; 
(Wixtelku),  a.,  ii,  145,  291. 
action    of   a  solution   of,   on    metals 

(White),  A.,  ii,  296. 
analysis  of  (Vanixu),  A.,  ii,  104. 
Blende,  estimation  of  zinc  in  (Smith), 

A.,  ii,  334. 
Blodite,    identity    of,     with    simonyite 
(Jaeger),  A.,  ii,  489. 
higher  limit  of  temperature  of  forma- 
tion  of   (vax't   Hoff   and    Just  ; 
vax't  Hoff  and  Meyerhuffer), 
A.,  ii,  555. 
See  also  Simonyite. 
Blood,    inlluence   of  high   altitudes    on 
(v.  SciiRijKTTER  and  ZuNTZ  ;   Au- 

DEUH.M.DEN),   A.,   ii,   161. 

iutluence  of  high  pressure  of  oxygen 
on  the  circulation  of  the  (HiLL  and 
Macleud),  A.,  ii,  30. 
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Blood,  influence  of  chemical  combination 
of  an  element  on  the  rapidity  of  its 
passage  into  the  (Mouneyrat),  A., 
ii,  438. 

nature  and  determination  of  the  alka- 
linity of  the  (Labbi5),  A.,  ii,  663. 

influence  of  alkalis  on  the  alkalinity 
of  the  (Weiss),  A.,  ii,  493. 

increase  in  the  coagulability  of,  by  an 
admixture  with  lymph  (Wright), 
A.,  ii,  87. 

coagulated,  extraction  of  carbon  mon- 
oxide from  (NiCLOUx),  A.,  ii,  241. 

influence  of  formaldehyde  on  coagu- 
lation and  laking  of  (Guthrie),  A., 
ii,  493. 

coagulation  of,  in  Invertebrates  (Duc- 
CEscHi),  A.,  ii,  162. 

normal  and  laked,  difference  of  po- 
tential between  (Stewart),  A.,  ii, 
559. 

laked,  action  of  (Langendorff),  A., 
ii,  736. 

difference  of  potential  between  serum 
and  (Stewart),  A.,  ii,  559. 

action  of  hydrogen  peroxide  on  (Ville 
and  Moitessier),  A.,  ii,  120,  737. 

influence  of  alkaloids  on  the  oxidation 
of  (Dupouy),  a.,  ii,  676. 

action  of  pancreatic  lipase  in  presence 
of  (DoYON  and  Morel),  A.,  ii,  660. 

antitryptic  action  of  the  (Glaessner), 
A.,  ii,  493. 

albumoses  in  the  (Embden  and 
Knoop),  a.,  ii,  86;  (Langstein), 
A.,  ii,  162. 

enzyme  of  the,  which  decomposes 
hydrogen  peroxide  (Senter),  A.,  ii, 
661. 

extracts  of  (Vincent  and  Cramer), 
A.,  ii,  673. 

glycerol  in  the  (Nicloux),  A.,  ii, 
438,  560,  660;  (Doyon  and 
Morel),  A.,  ii,  661. 

glycuronic  acid  in  the  (Lii:pine  and 
Boulud),  a.,  ii,  493. 

formation  of  sugar  in  the,  as  it  passes 
through  the  lung  (Lupine  and 
Boulud),  A.,  ii,  736. 

sugar  in  the,  after  liver  ablation 
(Pavy  and  Siau),  A.,  ii,  494. 

after  administration  of  adrenaline 
(VosBUROH  and  Richards),  A.,  ii, 
307. 

of  isolated  animals  and  of  fishes, 
carbon  monoxide  in  the  (Nicloux), 
A.,  ii,  162. 

fishes',  action  of  ricin  on  (Fraenkel), 
A.,  ii,  663. 

in  carbon  monoxide  poisoning,  dis- 
appearance of  carbon  monoxide 
from  the  (Garnier),  A.,  ii,  560. 


Blood,    biological    test    for    (Graham- 
Smith  and  Sanger),  A.,  ii,  520. 
toxicological  detection   of    (Kuster), 

A.,  ii,  252. 
estimation  of  albuminous  substances 

in  (JoLLEs),  A.,  ii,  252. 
estimation  of  ammonia  in  (Schittex- 

helm),  a.,  ii,  688. 
estimation  of  glycerol  in  (Nicloux), 

A.,  ii,  337. 
estimation  of  urea  in  (Barcroft),  A., 

ii,  343. 
Blood  changes  in  epilepsy  (Pugh),  A., 

ii,  307. 
after  hsmorrhage  (Baumann),  A.,  ii, 

306. 
Blood   corpuscles,   action   of  acids  and 

acid  salts  on  (Peskind),  A.,  ii,  31, 

306. 
destruction   of,    in    liver   and   spleen 

(Bain),  A.,  ii,  493. 
nucleated,  red,  behaviour  of,  towards 

hiemolytic  agents   (Stewart),   A., 

ii,  31. 
red,   the  laking   of  (Guthrie),    A., 
ii,     306;      (Koeppe),      A.,     ii, 
736. 

permeability  of,  by  anions  of  sodium 
salts(HAMBURGERand  VAN  Lier), 
A.,  ii,  87. 
Blood  gases,  changes  occurring  in  the, 

on    the    summit    of    Monte    Rosa 

(Mosso  and  Marro),  A.,  ii,   735. 
composition  of,  at  different  barometric 

pressures  (Mosso  and  Marro),  A., 

ii,  735. 
influence  of  compressed  air  and  oxygen 

on   (Hill  and  Macleod),    A.,    ii, 

493. 
influence   of    ethyl   chloride,    croton- 

chloral,  and  chloralose  on  (Livon), 

A.,  ii,  161. 
during  anesthesia  produced  by  amyl- 

ene  (Livon),  A.,  ii,  306. 
Blood  serum,   influence  of,  on  alcoholic 

fermentation     (Harden),     A.,     ii, 

319. 
molecular   concentration   of,  in  preg- 
nancy (Farkas  and  Scipiades),  A., 

ii,  736. 
concentration    of    hydroxyl    ions    in 

(Farkas),  A.,   ii,   736. 
human,   bacteriolytic  complements  of 

(Longcope),  a.,  ii,  307. 
Blood  stains,  detection  of  (Schaer),  A., 

ii,  344. 
Blood-vessels,    action    of    camphor    on 

(Winterberg),  a.,  ii,  307. 
action  of  chloroform  on  (Schafer  and 

Scharlieb),  a.,  ii,  437. 
Bobierrite,  artificial  production  of  (de 
Schulten),  a.,  ii,  655. 
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Boiling  points,  i-elation  between,  aiul  the 
luiiUeular  heat  of  soliilitication  (nK 
Foiu'iiAND),  A.,  ii,  2(37,  3r)3,  460. 
freezing  points,  and  sohibility,  rehition 
between  (WiLnEUMAx),  A.,  ii,  267. 
and  vapoui-  pressuies  of  mixed  liquids 
(Young    and    Fortey),    T.,     45  ; 
(VouNG),  T.,  68. 
molecular    rise    of,    for    nitrobenzene 
(Bachmaxx  and  Dzifavoxski),  A., 
ii,  3.>1  ;  (Bn.Tz),  A.,  ii,  411. 
and  variations  in  the  boiling  points, 
per   mm.  pressure,   of  organic  sub- 
stances (Luginin),  a.,  ii,  7. 
methods  of  determining  (Oddo),  A., 

ii,  60. 
of  solid  and  liquid  substances,  deter- 
mination of,  in  the  Weinhold  vacuum 
vessel  (Ekum.ann  and  v.  Unkuh), 
A.,  ii,  59. 
of  carbon  compounds   in   relation   to 
molecular     weight      and      formula 
(Henry),  A.,  ii,  18. 
of  copper  and  zinc  (Fery),  A.,  ii,  293. 
of    pure    nitrogen    at    low    pressures 
(Fischer  and  .\lt).  A.,  ii,  72. 
Boiling    point    curves   of  the   system : 
sul[)hur,  chlorine  (Roozebooji),  A.,  ii, 
634. 
Bone,  influence  of  Bacteria  on  the  decom- 
position of  (StoKLASA,  Due  H.AC  ek, 
and  Pitra)   A.,  ii,  169. 
fluorine  in  (JooLiiAUER),  A.,  ii,  311. 
Bone    charcoal,    estimation   of    calcium 

sulphide  in  (Rossing),  A.,  ii,  105. 

Bone  marrow  of  man  and  animals,  action 

of  arsenic  on  (Stockman  and  Ch.\r- 

TERis),  A.,  ii,  501. 

Boothite  from  Leona  Heights,  Alameda 

Co.,  California  (.Schaller),  A.,  ii,  490. 

Borates     from     Argentina    (Buttgen- 

bach),  a.,  ii,  157. 
Borneol,     preparation     of    (Schindel- 
.meiser),  a.,  i,  267. 
sulphurderivatives (Wl'YTs),  A.,i,429. 
Bomylene  (Kondakoff),  A.,  i,  505. 
Boron  chloride,  action  of  ammonia   on 
(Joannis),  a.,  ii,  140. 
</tchloride,  action  of,  on  phenylhydr- 
azine  (EscALES  and  Kling),  A.,  i, 
120. 
Boric  anhydride,  fused,  behaviour  of 
mi-tallic   oxides   towards   (Burgess 
and  Holt),   P.,  221. 
Boric    acid,     solubility    of,    in    acids 
(Herz),  A.,  li,  288. 
solubility  of,  in  water,  influence  of 
foreign      substances       on        the 
(Bogdan),  a.,  ii,  532. 
potassium  iluoriile,  and  hydrofluoric 
acid,  interaction  of  (Abe(K},  Fctx, 
and  Herz),  A.,  ii,  540. 


Boric  acid,  mixed  anhydrides  of,  with 
organic  acids (Pictet,  Gelkznoff, 
and  Friepmann),  A.,  i,  309; 
(Pic PET  and  Geleznokf),  A.,  i, 
601;  (PicTET),  A.,  i,  675. 
physiological  action  of  (Hofman.v), 

A.,  ii,  317. 
new  colour  reactions  with  (Ca.ssal 

and  Gerrans),  A.,  ii,  331. 
estimation       of,       colorimetrically 
(Ca.ssal  and   Gerrans),   A.,   ii, 
332. 
estimation  of,  occurring  naturally  in 
vegetable    juices    (Hebebrand), 
A.,  ii,  181. 
Boron  sulphide,  action  of  ammonia  on 

(Stock  and  Blix),  A.,  ii,  208. 
Bowenite   from    Kashmir  (McMahon), 

A.,  ii,  303. 
Brain,  auto-digestion  of  the  (Kutscher 
and  Loh.\i.a.nn),  A.,  ii,  737. 
extract  of  (Vincent  and  Cramer), 

A.,  ii,  673. 
protagon  of  the  (Lesem  and  Gies),  A. , 

ii,  90. 
irritability    of    the,    during    antemia 
(Gies),  A.,  ii,   443. 
Brassidic  acid,  isomerism  between  erucic 
acid     and      (Albitzky),      A.,     i, 
227. 
oxidation  of,  by  Caro's  acid  (Albitzky), 
A.,  i,  228. 
Brazan.    See  Phenylene-2:3-naphthylene 

oxide. 
Brazilin  and  hajmatoxyliu  (Herzig  and 
Pollak),  a.,  i,  270,  713. 
transformation  products  of  (v.  Ko.ST.A- 

necki  and  Lloyd),  A.,  i,  645. 
degradation  of  (v.   Kostanecki),  A., 
i,  193  ;  (Perkin),  A.,  i,  430. 
Bread  fermentation  (Pakenti),  A.,   ii, 

74G. 
Brewing  materials,  electrolytic  estima- 
tion  of  minute  quantities   of  arsenic 
in  (Thorpe),  T.,  974  ;  P.,  183. 
Bricks,  incrustation   on  (Woy),    A.,  ii, 
370. 
potash    alum  as    an   eftlorescence   on 
(Keller),  A.,  ii,  296. 
Bridge -linking,  influence  of,  on  a.sym- 
mctry    (SKUAri-),    A.,    ii,    67,   202; 
(.Iacobsen),  A.,  ii,  68. 
"Brilliant-yellow,"  ethers  of  (Meyer 

and  .Ma IKK),  A.,  i,  870. 
Briquettes,         ferro-nickel,        technical 
analysis  of  (.Iames  and  Nissen),  A., 
ii,  244. 
Bromal  hydrate,    excretion   of,    in  the 

urine  (Maraldi),  A.,  ii,  442. 
Bromine,  velocity  and  nature  of  tlie  re- 
action     l)etween      oxalic     acid      and 
(Richards  and  Stull),  A.,  ii,  15. 
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Bromine,    tension  of  the   vapour  of,   in 
solutions     of      liydrobroiuic      aeid 
(Richter-Rjewskaja),  a.,  ii,  717. 
influence  of  salts  on  the  solubility  in 
water  of  (McLauchlan),  A.,  ii,  71(3. 
compounds  of,  with  aluminium  brom- 
ide, ethyl    bromide,  and    carbon  di- 
sulphide  (Plotnikoff),  A.,  i,  137. 
Bromic   acid,    estimation   of,   by    the 
direct     action     of     arsenious     acid 
(GoocH  and  Blake),  A.,  ii,  178. 
Bromine,   detection  of  chlorine,  iodine, 
and,    in    presence   of    one    another 
(Benedict  and  Snell),  A.,  ii,  750. 
spectroscopic  detection  of  small  quan- 
tities    of      chlorine,     iodine,     and 
(Panaotovic),  a.,  ii,  177. 
qualitative  test  for  iodineand(PERKiN), 

A.,  ii,  177. 
detection  of,  in  urine  (Salkowski), 
A.,  ii,    671  ;    (Cathcart),  A.,   ii, 
572. 
separation  of  thiocyanate  and(KtJSTER 
andTHiEL),  A.,  ii,  136,  510. 
Bromoamides,    transformation    of,    into 

amines  (Hantzsoh),  A.,  i,  29. 
Bronzes,  analysis  of  (Walters  and  Af- 

felder),  a.,  ii,  614. 
Bronzite       from       Mohelno,      Moravia 

(Kovar),  a.,  ii,  556. 
Brown  coal  tar,  chemistry  of  (Rosen- 
thal), A.,  i,  396. 
o-picoline  in  (Frese),  A.,  i,  364. 
thionaphthen  from  (Bues),  A.,  i,  50. 
Brucea  smnatrana,  seeds  of  (Power  and 

Lees),  A.,  i,  772. 
Bumping,  the  prevention  of  (Scudder), 

A.,  ii,  266. 
Burettes,  method  for  calibrating  (Horn 

and  VAN  Wagener),  A.,  ii,  683. 
Burner,  Buusen,    carbou    monoxide    as 
a    product    of   combustion   by    the 
(Thorpe),  T.,  318;  P.,  14. 
gas  (Quennessen),  A.,  ii,  762. 
isoButaldehyde,   condensation   of,   with 
?/t-ethoxybenzaldehyde  (Subak),  A.,  i, 
493. 
Butane,  a7-dzcyano-(FRANKE  and  Kohn), 

A.,  i,  66,  153. 
tert. -Bvit&ne,  nitroso-  (Bamberger  and 

Seligman),  a.,  i,   322. 
Butanedicarboxylic  acids.     See : — 
Adipic  acid. 
Ditnethylsucciuic  acids. 
o-Ethylsuccinic  acid. 
a-Methylglntaric  acid. 
Teraconic  acid. 
Butanetetracarboxylic  acid.    See  oS-Di- 

carboxyadipic  acid. 
Butane-aa7- tricarboxylic  acid,  a-bronio- 
and  o-iodo-,  ethyl  esters  (Silberrad 
and  Ea.sterfield),  P.,  38. 


Butanethione,  polymeride  of  (Leteur), 

A.,i,  60.''). 
Butea  fmidosa,  coloured  constituents  of 

(Hill),  P.,  133  ;  (Hummel  and  Pek- 

Kix),  P.,  134. 
Butein  (HuMMELand  Perkin),  P.,  134. 
I'-Butenylbenzene.    See  a-Phenyl-o-but- 

ylene. 
Butter,    composition  of,    from    separate 
cows  (Klein  and  Kirstex),  A.,  ii, 
114. 

"renovated"  (Crampton),  A.,  ii,  516. 

Butter   fat,    influence   of    feeding    with 

cottonseed  meal   and    sesame   cakes 

on  the  composition  of  (Swaying), 

A.,  ii,  340. 

refraction  of  (Baier),  A.,  ii,  249. 
Butters,     coloured,    Halphen's    reaction 

with  (Utz),  a.,  ii,  579. 
zsoButyl  alcohol,   products  of  the  slow 

combustion    of  (v.   Stepski),    A.,    i, 

61. 
tert.  -Butyl    alcohol   {trimethylcarhinol), 

l)hysical  properties  of  (de  Forcrand), 

A.,  i,  455. 
tert.  -Butyl  alcohol,  <ribromo-,  physiologi- 
cal action  of  (Hoitghton  and  Aldrigii), 

A.,  ii,  315. 
isoButyl  glycol,  nitro-,  action  of  hydro- 
gen bromide  on  (Demjanoff),  A.,  i, 

'394. 
<er^. -Butyl  iodide,  condensation  of,  witli 

resorciuol  (Gurewitsch),  A.,  i,  27. 
sec.-Butylamine,  optically  active  forms  of 

(Thom6),  a.,  i,  321. 
^cri!. -Butylamine,    oxidation    of    (I^am- 

BERGER  and  Seligman),  A.,  i,  322. 
Butylchloralantipyrine     (Calderato), 

A.,  i,  200. 
/wButylcyanoacetamide     (Guaresch  i), 

A.,  i,  736. 
woButylene,     nitro-    (Bouveault    and 

Wahl),  a.,  i,  596. 
Butylhydantoin,       tetrahy  Axoxy-,       K- 

phenyl   derivative  of  (Neuberg   and 

Wolff),  A.,  i,  74. 
tert.  -Butylhy droxylamine    (  Bamberger 

and  Seligman),  A.,  i,  322. 
2-<6v/.-Butylindole     and       its      picrate 

(Plancher  and   Forghieri),    A.,   i, 

114. 
p-<er<.-Butylphenol,    decomposition      of 

(ANSCHiiTZ  and  Raukf),  A.,  i,  555. 
^-te?-<.-Butylphenol,    and     2:6-(iibromo- 

(Lewi.s),  T.,  329;  P.,  41. 
4-te/^-Butylphenol-6-8ulplionic  acid,  2- 

bromo-,   potassium  salt   (Lewis),  T., 

330  ;  P.,  41. 
Butylpropiolic  acid.      See    o-Heptinoic 

acid. 
3-woButylpyrazolone   (Bouveault   and 

BuNGEin),  A.,  i,  113. 
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^•trrt.  Butylpyridine  and  its  salts  (Kokn- 

ir;s  and  II aim'e),  A.,  i,  851. 
S'Y.-Butyltliiocarbimides,     d-     ami     l- 

(Tii..Mi';\  A.,  i,  321. 
Butylthiohydantoic  acid,  <r/r(rliydro.\y-, 
.V-jilionyl  derivative  of  (Xeubero  and 
Wolff),  A.,  i,  74. 
Butyric  acid,  a-amino-;3-hydroxy-,  and 
its  salts,  and  a-nitro-5-hydro.'cy-,  and 
its  acetyl  derivative  (Ec.ouoff),  A., 
i,  790.  - 
/37-rfibromo-     and    7-chloro-/3-bronio- 

(Lesi'Ie.\u),  a.,  i,  547. 
j3-cyanohydroxy-,    ethyl     ester     (Bu- 

cherer),  a.,  i,  612. 
)3-hydroxy-,    estimation   of,    in    urine 

(D.vrmstaehter),  A.,  ii,  394. 
a-  and  ;3-hydroxy-,   methylene    com- 
pounds of  (pe  Bruyn'  and  Alrerda 
VAN  Ekenstein),  a.,  i,  149. 
Butyric   acid   [a-viethijljjropionic    acid), 
/3-aniino-a-hydroxy-,  and  its  additive 
salts  (Egoroff),  a.,  i,  790. 
i'.wButyric  acid,  a-hy<lroxy-,  methylene 
compound    of    (de    Bruyn   and 
Alberda  van  Ekenstein),  A.,  i, 
149. 
isoamyl  ester  (Grignard),  A.,  i,  31. 
o-thiol-,  and  its  silver  salt  (v.  Braun), 
A.,  i,  15. 
Butyric  acids,  lead  salt  (CoLSOx),  A.,  i, 

396,  456,  601. 
Butjnrin,  action  of  glycerol  extracts   of 
gastric      mucous      membrane      on 
(Benech  and  Guyot),  A.,  ii,  665. 
action  of  sodium  carbonate  on  (DoYOX 
and  Morel),  A.,  ii,  225. 
Butyrins  and  /soBuryrins,  synthesis  of 

'Crxii),  A.,  i,  226. 
/N'>Butyro-butyr-  and  -n-  and  -wo-valer- 

amides  (Tarhouriech),  A.,  i,  738. 
But3n:ochromic  acid  (Pictet  and  Gene- 

nfANI>),  A.,  i,  601. 
Butyronitrile,  ^y-dihvomo-  (Le.spieau), 
A.,  i,  r,47,  684. 
broinoliydroxy-      (liKSPIEAU),    A.,    i, 
517. 
^''Butyronitrile,        a-hydroxy-,      from 

itntoiH-  (l')rfIIF.RER),   A.,   1,   612. 

Butyropropionamides,  n-  and  iso-  (Tar- 

BoruiEfii),  A.,  i,  738. 
Butyrylacetic   acid,   methyl  and  ethyl 
esters,  and  copper  and  sodium  de- 
rivatives   (Bouvf.ault    and    Box- 
oert),  a.,  i,  142. 
ethyl  ester,  and  its  copi)er  salt  (Moi'- 
REU  and  Delaxoe),  A.,  i,  399. 
woButyrylacetic  acid,  ethyl  ester  (Bou- 
VEATLT  and    I{(tN<;EKT),    A.,  i,   143;    ! 
(MofRF.r  and  Df.lanok),  A.,  i,  399. 
Butyrylacetone  and  its  sodium  derivative 
(HoL-VEAiLiand  Bonoert),  A.,  i,  142.    i 


Butyrylwobutyrylacetic    acid,    methyl 

esters    and    cojipor    derivative   (BoTJ- 

VKAULT  and  Bont.f.rt),  A.,  i,  143. 
Butyryl/.sobutyrylmethane  and  its  copper 

derivative  (  Bouveault  and  Bongert), 

A.,  i,  143. 
Butyrylcamphor    (Malmgrex),    A.,    i, 

711. 
Butyrylhydrazine      (Bouveault      and 

r.oxoKRT),  A.,  i,  64. 
Butyrylpropionic  acid  (Bouveault  and 

BoxcEia),  A.,  i,  143. 
a-Butyrylpropionic   acid,    methyl   ester 

(Bouveault and  Boxgert),  A.,  i,144. 
Butyrylsuccinic     acid,      methyl     ester 

(liorvEAULTand  Boxgert),  A.,  i,143. 
Bye  laws,  changes  in  tlie.  P.,  199. 
Byslropogoii  oruinn.ifoliiis,  oil  of  (ScHiM- 

MEL  &  Co.),  A.,  i,  187. 


Cabrerite,   artificial   production   of   (de 

Sihultex),  a.,  ii,  655. 
Cacao,  constituents  of,  and  their  estima- 
tion (Dekker),  A.,  ii,  619. 
estimation  of  theobromine  in   (Wel- 
MAxs),  A.,  ii,  250;  (Dekker),  A., 
ii,  459. 
Cacao-seed  shells,  composition  of,  and  its 

detection  (Dekker),  A.,  ii,  172. 
Cacodylic  acid  and  its  salts  (d'Emilio) 
A.,  ii,   252;    (Bougault),   A.,   ii, 
339. 
amphoteric  character   of  (v.    Zawid- 
ZKi),  A.,  i,  801. 
Cadaverine,  presence  of,  in  the  products 
of  hydrolysis  of  muscle  (l^TARn   and 
Vila),  A.,  i,  589. 
Cadinene  from   the   oil  of  the  wood  of 

atlas  cedar  (Grimal),  A.,  i,  46. 
f?-Cadinene   (Grimal),  A.,  i,  46,  185; 
(Deussen),  a.,  i,  429. 
and  its  dihydrochloride  and  dihydro- 
bromide  (Grimal),  A.,  i,  185. 
Cadmium  alloys  with  copper  (Denso), 
A.,  ii,  293. 
with    mercury,    nature   of,    and   their 
electromotive  behaviour  (Bi.tl),  A., 
ii,  6  ;  (Jaeger),  A.,  ii,  258. 
Cadmium    salts,    compounds    of,    with 
ethylencdiamine   (Barrier),    A.,   i, 
403. 
soluble,     volumetric     estimation     of 
(Fon7.es-Dja<ox     and     Carquet), 
A.,  ii,  617. 
Cadmium  hydroxide,  action  of,  on  am- 
monium   salts    (Grossmann),    A., 
ii,  146. 
sulphate,  supposed  transition  point  of 
the    hydrate    of,    CdS04,4H,0    (v. 
Steivwehr),  a.,  ii,  147. 
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Cadmium  suliihide,  preparation  of  crys- 
tallised (Viard),  a.,  ii,  427. 
Cadmium   cobalticyaiiide  and  its  alkali 
double  salts  (Fischer  and  Cuntze), 
A.,  i,  76.  _  _        ; 

Cadmium,    detection    of,    in    zinc    ores 

(Biewend),  a.,  ii,  105. 
Caesium,    atomic   weight   of  (Richards 

and  Archibald),  A.,  ii,  366. 
Caesium     chloronitroiridium     compound 

(MioLATi  and  Gialdini),  A.,  ii,  25. 
Caesium  carbide  (Moissan),  A.,  i,  546. 
chloride,  physiological  action  of  (Han- 
ford),  A.,  ii,  502. 
mercuric   double  chlorides   and   their 

solubility  (Foote),  A.,  ii,  728. 
hydride  (Moissan),  A.,  ii,  367. 
/^criodides  (Foote),  A.,  ii,  367. 
thorium    sulphate     (Manuelli     and 

Gasparinetti),  a.,  ii,  375. 
aesium  acetylide  acetylene  (Moissan), 
A.,  i,  545. 
Caesium-ammonium,     preparation      and 

properties  of  (Moissan)j  A.,  ii,  477. 
Caffeine  from  cacao  (Dekker),  A.,  ii,  173. 
estimation  of  (Katz),  A.,  ii,  250. 
estimation  of,  in  cacao  (Dekker),  A., 
ii,  619. 
Caffeine,    amino-,    acyl    derivatives    of 
(Meister,  Lucius,  &  Bruning),  A., 
i,  512. 
Calaminthone  and  its  oxime,  semicarb- 
azone,  and  hydrochloride  (Genvresse 
and  Chablay),  A.,  i,  354. 
Calcite    from     the    Crimea     (Zemjats- 
chensky),  a.,  ii,  27. 
Meigen's    method    of    discriminating 
aragonite  and   (Hutchinson),    A., 
ii,  379. 
Calcite-sand     crystals    (Barbour    and 

Fisher),  A.,  ii,  156. 
Calcium,  electrolytic  preparation  of 
(Ruff  and  Plato),  A.,  ii,  19,  211  ; 
(Borchers  and  Stockem),  A.,  ii, 
19,  145,  211  ;  (Arndt),  A.,  ii,  76  ; 
(Goodwin),  A.,  ii,  725. 
action     of,    on     alcoholic     ammonia 

(Doby),  a.,  i,  546. 
distribution     of,    in    animal     organs 

(Toyonaga),  a.,  ii,  164. 
action  of,  on  the  heart  (Langendoi;ff 

and  Hueck),  A.,  ii,  498. 
physiological  importance  of,  to  plants 
(Bruch),  a.,  ii,  233. 
Calcium  salts,  influence  of,  on  the  tone 

•  if  plain  muscle  (Stiles),  A.,  ii,  163. 
Calcium  carbide,  action  of,  on  am- 
monium chloride  (Salvadori), 
A.,  i,  11. 
chemical  equation  for  reduction  by 
(Neumann),  A.,  ii,  20 ;  (v. 
Kugelgen),  a.,  ii,  76. 


Calcium  carbide,  evaluation  of  commer- 
cial (Recchi),  a.,  ii,  757. 
hydroxide,   solubility  of,  in  solutions 
of  alkali  hydro.xides  (d'Anselme), 
A.,  ii,  726. 
oxide    (lime),    estimation   of    free,    in 
basic    slags     (Bisohoff),     A.,     ii, 
242. 
2«roxide,    iodometry   of    (Rupp),   A., 

ii,  42. 
phosphate    as    an    addition   to    food 

(Schenke),  a.,  ii,  570. 
phosphates,    decomposition   of    insol- 
uble, by  ammonium  citrate  solutions 
(ZuLKOwsKi   and   Cedivoda),    A., 
ii,  451. 
lead    orthoplumbate    (Kassner),    A., 

ii,  371. 
silicate  (.Jordis  and   Kanter),  A.,  i, 
476,  595. 
melting  point -of,  and  of  its  mixture 
with     sodium     silicate    (Kulta- 
scheff),  a.,  ii,  545. 
Dicalcium  silicate  in  Portland  cement 
(Rebuffat),  a.,  ii,  146. 
Calcium  sulphate,  solubility  of,  in  solu- 
tions of  sodium  chloride  (Cloez), 
A.,  ii,  291 ;   (d'Anselme),  A.,  ii, 
478. 
solutions,  saturated,  as  a  basis  for 
conductivity    (Hulett),    A.,    ii, 
260. 
See  also  Gypsum, 
sulphide    containing    bismuth,    phos- 
phorescence   of,    in    presence    of 
traces  of  sodium  (de  Visser),  A., 
ii,  522. 
estimation    of,    in    bone     charcoal 
(Rossing),  a.,  ii,  105. 
hyposulphite,  synthesis  of  (Moissan), 

A.,  ii,  76. 
thioalumiiiates,  formulae   of,   and   the 
action  of  sea  water  on  (Rebuffat), 
A.,  ii,  76. 
Calcium,    precipitation    of,    by  sodium 
carbonate  (Stillman  and  Cox),  A., 
ii,  647. 
estimation         of,  gi-avimetrically 

(Guthrie    and  Barker),    A.,    ii, 
757. 
estimation   of,  in   urine   (de  Jager), 

A.,  ii,  182. 
and  magnesium,  estimation  of,   volu- 
nietrically,     in     water     from     salt 
marshes  (d'Anselme),  A.,  ii,  695. 
simultaneous    estimation   and   separa- 
tion   of    barium,    strontium,    and 
(Robin),  A.,  ii,  613. 
separation  of,  from  manganese  (Ditt- 
RICH  and  Hassel),  A.,  ii,  243. 
Calculi  from  the  prostate  (Pu.\ux),  A., 
ii,  444. 
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Calefaction,    temperature    of,    and    its 
cmiiloyinent   iu   alcoholometry   (Bor- 
niEu),  A.,  ii,  264. 
Calorific   value  of  foods,  estimation  of, 
by  elementary  composition  (Voir), 
A.,  ii,  384. 
of   oxygen    (Kkummaciiek),    A.,    ii. 
384." 
Calorimetric  bomb,  influeTice  of  the  ini- 
puiitie.s   of  compressed   oxygen   on 
combustions   in    the   (Beuthelot), 
A.,  ii,  70. 
and  metliod  of  its  use  (Atwatek  and 
Snei.l),  a.,  ii,  683. 
Calumba  root,  alkaloids  of  (G.vpamer), 

a.,  i,  50. 
Calves,  cretinism  in  (Seligmanx),   A., 

ii,  443. 
Camomile,  Roman,  oil  of  (Blaise),  A., 

i,  .^07. 
Camphane.     See  Diliydrocamphene. 
Camphanecarboxylic  acid,   synthesis  of 

iZelin>ky).  A.,  i,  185. 
Camphanic  acid  and  its  ester  and  amide 

(NoYEs  and  Waiiuex),  A.,  i,  147. 
Camphene    in    the    organism   (Fromm, 
Hii.debrandt,  and  Clemexs),  A.,  i, 
429  ;  (Hildeijrandt),  A.,  ii,  166. 
Camphenilideneacetone    and    its    semi- 
carbazone     and    yj-bromophenylhydr- 
azone      (Chemische      Fabrik     auf 
Aktiex),  A.,  i,  504. 
Camphenylglycolmonoglycuronic     acid 
(Fromm,    Hii.deuraxdt,  and   Clem- 
ens), A.,  i,   429. 
Camphocarboxylic  acid  and   its   esters 
and  their  sodium  salts  (Bruhl),  A., 
i,  4,  64,  314,  457. 
new  syntlie.sis  of  (Zelixsky),  A.,  i, 
229. 
Camphocarbozylic  acid,  esters,  rotation 
of  (MiNGUix  and  de  Bollemont), 
A.,  i,  352. 
ethyl  ester  (Dokki'm),  A.,  i,  504. 
Camphocarboxylic  acid,    o-bromo-  and 
ry-iodo-,  esters  (BkChl),  A.,  i,  548. 
chloro-,  methyl  and  amyl  esters,  and 
their  isnmerides  (BRtJHL),  A.,  i,  65. 
!<.  .Campholactone         (Perkin         and 

TuoRl'EI.     1'.,    61. 

<  aCampholytic  acid  (Perkin),  T.,  853. 
3  Campholytic     acid,      bromo-,      ethyl 

.•.■,t>-r     I'KiiKiN,,  T.,  860. 
Camphonitrophenol,       i)reparation       of 

(l'(.NZio).   A.,  i,   44. 
'  Camphononic  acid  and  amide  (NoYES 

:iiid  Wap.kkn),  a.,  i,  147. 
Camphor,     preparation    of    (Schindel- 
MKisERj,    A.,     i,    267  ;     (AMPfeRE 
Electrical  Co.),  A.,  i,  502. 
optical  rotating  power  of  (Sohlundt), 
A.,  ii,  401. 


Camphor,  magnesium,  and  its  interaction 
with  acetaldehyde (Malmgren),  A., 
i,  711. 
Tnigration  of  the  methyl  group  in  the 
molecule  of  (Blanc  and  Desfox- 
TAINE.S),  A.,  i,  564. 
derivatives,    influence   of  the   double 
linking  of  the  nucleus  containing 
the   a.symmetric  carlion  atom  on 
the  rotatory  power  of  the  mole- 
cule of  (Haller),  a.,  i,  503. 
inlluenee  of  solvents  on  the  rotat- 
ory      power     of      molecules     of 
(Haller  and  Minguin),  A.,  ii, 
521. 
sulphur  derivatives  of  (WuYTs),  A., 

i,  428. 
bisulphide,    preparation    of    (Lowry 
and    Donington),    T.,     482 ;     P., 
57. 
behaviour  of,  in  the  organism  (Fromm, 
HiLDEBRAXDT,  and  Clemens),  A., 
i,    429  ;    (Hildebrandt),    A.,    ii, 
166. 
influence  of,  on  the  excretion  of  dex- 
trose in  phloridzin  diabetes  (Jack- 
son), A.,  ii,  316. 
action   of,    on   the   mammalian  heart 
and  vessels  (Wixterberg),  A.,  ii, 
307. 
Camphor,    bromo-,    magnesium  (Malm- 
gren), A.,  i,  711. 
/8-bromo-a'-nitro-,     and    its     pseudo- 
form  (Lowry),  T.,  960  ;  P.,  129. 
chloro;je?Tiitroso-,  and  its  isomerides, 
derivatives  of  (Angeli,  Axgelico, 
and  Castellana),  A.,  i,  842. 
a-hydroxy-,    preparation   of,    and    its 
salts,  and  methyl  and  ethyl  ethers 
(Maxasse),  a.,  i,  42. 
/3-hydroxy-,    and   its   oxime,  phenyl- 
hydrazone,      semicarbazone,       and 
benzenesulphonates  (Manasse),  A., 
i,  43. 
nitro-,  and  its  derivatives   (Lowry), 
T.,  953  ;  P.,  129,  156. 
spontaneous       decomposition        of 
(Lowry),  P.,  129. 
tsonitro.so-,  stereoisomeric,  silver  and 
mercury  compounds  of  (Frances- 
coNi  and  Piazza),  A.,  i,  836. 
anhydride    and    its    reactions    and 
stcreoisomeride     (For.ster),     T., 
5.30  ;  !*.,    97. 
Camphor  glycol  and  its  plienyluretliano 
and  chlorohydriii    (Mana8.se),  A.,  i, 
43. 
Camphor  group,  syntheses  in  the,  with 
ma^'iiesium   powder  (Malmgrkn),  A., 
i,  103,  710. 
Camphor  oil  (Sciiimmel  &Co. ),  A.,  i, 
185. 
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i-a-Camphoramic      acid     (Notes      and 

Warkkn),  a.,  i,  147. 
Camphoric  acid  (Noyes  and  Warren), 
A.,  i,  147. 

hydroxy-,   and     its    etliyl   ?ster   and 
"salts    (Notes    and  Warrex),  A., 
i,  147. 
pamphorimide,     distillation     of,     with 

soda-lime  (Bredt  and  Wornast),  A., 

i,  770. 
Camphorimine,     r-nitro-    (Blanc     and 

Desfoxtaines),  a.,  i,  565. 
Camphornitrilic  acids,  peculiar  disrup- 
tion  of,    on  the  distillation  of  their 
calcium  salts  (Bredt  and  Worxast), 

A.,  i,  770. 
Camphoronitrile,   physical  constants  of 

(Pawlewski),  a.,  i,  405. 
Compliorosma      Monspeliaca,        oil     of 

(Schimmel  &  Co.),  A.,  i,  186. 
Camphoroxime,      silver     and    mercury 

compounds     of    (Francesconi     and 

Piazza),  A.,  i,  835. 
Camphor quinone,  condensation  of,  with 
hydrogen  cyanide,  and  the  effect  of 
catalytic    agents    on    the    reaction 
(Lapworth),  T.,  996;   P.,  189. 

dioximes  of,  and  their  peroxide  (For- 
ster),  T.,  514  ;  P.,  97. 

reactions  of  (Manasse  and  Samuel), 
A.,  i,  45. 
isoCamphorquinone,      constitution      of 

(Manasse     and     Samuel),     A.,     i, 

45. 
Camphorquinonemonosemicarbazone 

(Diels    and     voM     Dorp),     A.,     i, 

862. 
Camphor-;8-thiol  and  its  salts  and  acetyl 

and  benzoyl  derivatives  (Lowry  and 

Doxington),  T.,  479  ;  P.,  57. 
Camphorylaminoacetic  acid,  bornyl  and 

menthyl  esters,  and  their  salts  (EiN- 

horn  and  .Tahn),  A.,  i,  351. 
Camphorylglycine,  ethyl  ester,  and  its 

hydrochloride        and        nitrosoamine 

(EiNHORX  and  Jahx),  A.,  i,   43. 
S(;.s9?iiCamphorylhydroxylamine 

(Lowry),  T.,  953;  P.,   129. 
Camphorylmethylpropylcarbinol 

(Malmgrex),  a.,  i,  711. 
Camphorylexime,  B-  and  ir-bromo-,  and 

their  acetyl  and  benzoyl   derivatives 

(Lowry),  T.,  966;  P.,  130. 
Camphoryloxime-anhydride      (Lowry), 

T.,  957;  P.,  156. 
Camphylic  acids,  a-  and  3-,  preparation, 

constitution,  and  separation  of,    and 

their  derivatives  (Perkin),  T.,  835. 
Canal   rays.     See   under    Photochemis- 
try. 
Candeuphorbone     and     Candeuphorben 

(Rebuffat),  a.,  ii,  95. 


Cantharene (Harries  and  Axtoni),  A., 

i,  614. 
Cantharides,   assay  of  (Linger),  A.,    i, 

517. 
Caoutchouc  {iTidiaritbher)  (Weber),  A., 
i,  845. 
varieties  of  (Harries),  A.,  i,  642. 
chemistry  of  (Harries),  A.,  i,  189. 
and  indiarubber    goods,     analysis    of 
(Werer),  a.,  ii,  762. 
Capillarity  of  solutions  (Mathieu),  A., 

ii,  13. 
Capillary  film,  theory  of  the.  between 
the  homogeneoiis  phases  of  liquid  and 
vapour  (Barker),  A.,  ii,  62. 
Carbamide,  formation  of,  by  the  oxida- 
tion  of  albumin   (Abderhaldex), 
A.,  i,    588,    779;    (Jolles),  A.,  i, 
723  ;  (Laxzer),  A.,  ii,  584. 
formation  of,  by  the  direct  hydrolysis 
of    lead    cyanate    (Cummixg),    T., 
1391  ;  P.,  274. 
formation  of,   from  uric   acid  (Rich- 

ter).  A.,  i,  468. 
dissociation  constant  of  (Walker  and 
Wood),   T..  490  ;  P.,  67  ;  (Wood), 
T.,  576;  P.,  68. 
decomposition   of  (Fawsitt),  A.,  ii, 

15  ;  (Walker),  A.,  ii,  136. 
action  of,   on  chromium  chloride  di- 

hydrate  (Pfeiffer),  A.,  i,  612. 
action  of,   on   pyruvic  acid  (SiMOx), 

A.,  i,  314. 
hydrochloride,  hydrolysis  of  (Walker 

and  Wood),  T.,  484;  P.,  67. 
magnesium   phosphate,    attempts    to 
prepare  (Porcher  and  Brisac),  A., 
i,  618. 
occurrence  of,  in  plants  (Bamberger 

and  Landsiedl),  A.,  ii,  567. 
See  also  Urea. 
Carbamide,  thio-.     See  Thiocarbamide. 
Carbamic  acid,  ethyl  ester,  sodium  de- 
rivative, synthesis  by  means  of(DlELs), 
A.,  i,  324. 
l-Carbamino-4-acetyl-5-methyltriazole, 
semicarbazonc      of    (Wolff,    Bock, 
Lorextz,  and  Trappe),  A.,  i,  207. 
Carbaminoglycylglycineamides,  a-   and 

;8-  (FisrHER\  A.,  i,  466. 
l-Carbamino-5-methyltriazole-4-carb- 
oxylic  acid   and  its   ethjd   ester  and 
silver  salt  (Wolff,   Bock,  Lorextz, 
and  Trappe),  A.,  i,  206. 
1-Carbanilino-l  :4-diphenyl8emithiocarb- 
azide  and   its   hydrochloride   (BuscH 
and  Fret),  A.,  i,  537. 
Carbamlphenylbenzenylhydrazidine 

(Voswixckel),  a.,  i,  777. 
Carbazines,  thio-.     See  Thiocarbazines. 
Carbazoles,    formation    of   (Japp    and 
Maitland),  T.,  267;   P.,  19. 
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Carbazole8ulplionicacid,(/hiitro-(WiUTH 

M  S(  iioii),  A.,  i.  .">1. 
Carbethoxyalanylglycylglycine      (Fis- 

iHEKi,    A.,    i,     IViK 

Carbethoxyglycine  and   its   derivatives 

(I'lsciiKK  and  Urru),  A.,  i,  60S. 
Carbethoxyglycylalanine  and  its  deriva- 
tives (^FixiiEK  and  Ui'Tu),  A.,  i,  60S. 
Carbethoxyglycyl-i^/leucine  and  -tyros- 
ine  (.Fischer    and  Bekuell),  A.,  i, 
094. 
Carbides,  preparation  of  (Moissan),  A., 

i,  595. 
See  also  under  the  separate  Metals  and 

-Metalloids. 
Carbimides,  new  derivatives  of  (Agree), 

A.,  i,  «61. 
thio-.     See  Thiocarbimides. 
Carbohydrate  acids,  experiments  on  the 

^Mkvek),  A.,  ii,  313. 
group  in  the  proteid  molecule(OsBORNE 

and  Haukisj,  A.,  i,  58(5. 
Carbohydrates,  theory  of  the(SALKO\vsKi 

and     iSEUBEKG),    A.,    i,    7,    551  ; 

(KtsTER),  A.,  i,  402. 
of   barley,  and   their  transformations 

during   the   course   of    germination 

(LiXDET),  A.,  ii,  606. 
from    the    globulins    of    blood-serurn 

(Langstein),  a.,  i,  374,  734. 
of  mace  and  nutmeg  (Brachin),  A., 

ii,  568. 
variation  of  the,  in  the  stems  and  roots 

of  trees  (Leclekc  vu  Sablox),  A., 

ii,  170. 
synthesis  of  (Walther),  A.,  i,  67. 
composition     of  the  reserve,    of    the 

albumen  of  some  palms  (LifiNARD), 

A.,  ii,  36. 
liydrolysis    of,    by    soluble    ferments 

(Bourquelot),    a.,    i,   378,    452; 

(BouRQUELOT  and   H^rissey),  A., 

i,  551. 
action    of  hydrogen   peroxide   on,    in 

presence  of  ferrous  sulphate  (Mdr- 

RELL  and  Crofts),  T.,   1284  ;   1'., 

208. 
digestibility   of    (Weiser  and  Zait- 

si'HEK.),  A.,  ii,  225. 
absorption  and  lermentative  splitting 

of,  in    the   small  intestine   of   dogs 

(Kuhmanx    and   Nagano),    A.,    li, 

494. 
degradation  of,  in  the  animal  organism 

(Bach  and  Baiteli-i;,  A.,  ii,  495. 
iniluence   of,  on   proteid  putrefaction 

(Simnitzki),  a.,  i,  781. 
of    the    </-series,    biochemical    trans- 
formation of,   into    th(jse    of   the  I- 

series  (Salkowski  and  Neuberg), 

a.,    i,    7,    551  ;    (KOster),   A.,  i, 

402. 

Lxxxiv.  ii. 


Carbohydrates,   estimation   of,  in  faeces 

(Wkiser  and   Zaitschek),  A.,  ii, 

516. 
See     also     Bioses,      Polysaccharides, 

Sugars,  and  Trisaccharides. 
Carbon,  tervalent  (Lob),  A.,  i,  807,  811. 
combustion  of,  in  reductions  by  calcium 

carbide  (v.  Kugelgen),  A.,  ii,  475. 
direct  combination  of,   with  chlorine 

(v.  Bolton),  A.,  ii,  365. 
Carbon  <t'^/-rtchloride  and  benzene,  vapour 
pressures  and    boiling   points   of 
mixtures  of  (Youxg  and  Fortey), 
T.,  60. 

anil  chlorobenzene,  action  of  sodium 
on  (ScHMiDLix),  A.,  i,  687. 
Carbon  monoxide  (carbonic  oxide),  pre- 
sence of,  in  the  gases  of  the  fumer- 

olles  of  Mount  l^elee  in  Martinique 

(Moissan),  A.,  ii,  155. 
a  product  of  combustion  by  the  Bunsen 

burner    (Thorpe),     T.,    318;     P., 

14. 
and  dioxide,  equilibrium  between  iron 

oxides  and  (Baur  and  Glaessner), 

A.,  ii,  423. 
velocity  of  transformation  of  (Smits 

and  Wolff),  A.,  ii,  276,  638. 
combination  of,  with  chlorine,  under 

the  intluence  of  light  (Dy.sox  and 

Harden),  T.,  201. 
union  of,  with  oxygen,  and  the  drying 

of  gases  by  cooling  (Girvan),  P., 

236. 
velocity    of     the     reaction     between 

oxygen  and  (KOhl),  A.,  ii,  639. 
decomposition  of  (Schexck  and  ZiM- 

mermann),  a.,  ii,  423  ;  (Smits  and 

Wolff),  A.,  ii,  638. 
action  of  hydrogen   peroxide  and    of 

electrolytic  oxygen  on  (Jones),  A., 

ii,  594. 
action    of,    on    iron    and    its    oxides 

(Ciiarpy),  a.,  ii,  599. 
action  of  ozone  on  (Waters;  Jones), 

A.,  ii,  594. 
action  of,  on  potassium  ferricyanide  in 

solution  (Mulleu),  A.,  i,  238. 
action    of,    on    potassium    mangano-, 

cobalti-,  chronii-,  and  platino-cyan- 

ides  (Muller),  A.,  i,  238. 
reduction  of  metallic  oxides  by  (F.A.Y 

and  Seeker),  A.,  ii,  597. 
in  the  blood  ot  isolated  animals  and  of 

ILshes  (NicLoux),  A.,  ii,  162. 
extraction  of,    from  coagulated  blood 

(NicLoux),  A.,  ii,  241. 
disappearance  of,   from   the   blood   of 

persons     poisoned      by     that      gaa 

(Garnier),  a.,  ii,  560. 
estimation  of,  in  air  (Spitta),  A.,  ii, 

452. 
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Carbon  //iowoxide,  estimation  of,  iu  viti- 
ated air  (Jk.vn),  A.,  ii,  103. 
Carbon    dioxide    {carbonic    anhydride), 
state      of,      in     aqueous     solution 
(Walker),  T.,  182. 
preparation  of  solid  (Teclu),  A.,  ii, 

422. 
the  equilibrium    COg  +  H.^  —  CO  +  H.,0 

(Hahn),  a.,  ii,  274,  711. 
equilibrium   between   sodium  carbon- 
ates, water,  aud   (McCoy),   A.,   ii, 
413. 
action      of,      on      phenylmagnesium 
bromide  (Schroeter),  A.,  i,  821. 
interaction  of,  with  potassium  hydride 

(Moissan),  a.,  ii,  365. 
influence  of,  on  diastatic  action  (Mohr), 

A.,  i,  377. 
elimination     of,    during    activity    of 

muscles  (Johansson),  A.,  ii,  90. 
influence  of,  in  the  air,  on  vegetation 

(Demoussy),  a.,  ii,  321. 
assimilation     of,     iu      green     plants 

(Bokorxy),  a.,  ii,  505. 
reduction  of,  in  chlorophyllous  assimi- 
lation (Posternak),  a.,  ii,  680. 
action  of,  on  the  movements  of  water 

in  plants  (Kosaroff),  A.,  ii,  94. 
as   an   agent    in   producing    artificial 
parthenogenesis    in    star-fish    (De- 
lage),  a.,  ii,   162,  737. 
estimation  of,   in  air  by  the  Walker 

method  (Woodman),  A.,  ii,  332. 
estimation  of,  in  vitiated  air  (Jean), 

A.,  ii,  103. 
gasometric     estimation     of,    by     the 
measurement  of  liquid,  or  determina- 
tion of  pressure  (Wohl),  A.,  ii,  39, 
453. 
estimation    of,    in    solid     carbonates 

(Wohl),  A.,  ii,  451. 
estimation  of,  in  alkali  and  alkaline 
earth  carbonates  by  means  of  the 
alkalimeter  (Fokin),  A.,  ii,  391. 
estimation     of,    in     drinking     water 
(Forbes  and  Pratt),  A.,  ii,  694. 
Carbonates,  acid,  action  of  hydrogen 
peroxide  on  (Kasanezky),  A., 
ii,  366. 
test  for  (Perkin),  a.,  ii,  177. 
Percarbonic  acid,  sodium  salt  (Tana- 
tar),  A.,  ii,  208. 
Carbon    »/to?iosulphide,    preparation    of 
(Thomsen),  a.,  ii,  288. 
dtsulphide,    some    constants     of    (v. 
Unruh),  a.,  ii,  74. 
compounds  of,  with  bromine,  alumi- 
nium bromide,  and  ethyl  bromide 
(Plotnikoff),  a.,  ii,  137. 
compounds   of,    with   nitrogeu   and 
sulphur  (Deli^.pine),  A.,  i,  236, 
237,  269. 


Carbon,  estimation  of,  in  steel  by  com- 
bustion (Auchy),  a.,  ii,  241. 
estimation  of,   in   steel,   use  of  ferric 
potassium   chloride   for   the    (Sar- 
gent), A.,  ii,  332. 
See    also    Bone     charcoal.     Charcoal, 
Diamond,     Graphite,     and     Lamp- 
black. 
Carbon  combustions.     See  under   Com- 
bustions. 
Carbon  compounds.     See  Organic  Com- 

Itounds. 

Carbonate    group,    rhombohedral,    new 

member  of  the  (John.sen),  A.,  ii,  223. 

Carbonatopentamminecobalt  salts 

(Werner  and  Goslings),  A.,  ii,  600. 

Carbonyl    chloride,    action    of,    on   p- 

aminophenol    (Schonherk),    A.,  i, 

477. 

action    of    metallic    thiocyanates    on 

(Dixon),  T.,  84. 
action  of,  on  orgauo-magnesium  com- 
pounds  (Grignard),    a.,    i,    455  ; 
(Sachs  and  Loevy),  A.,  i,  592. 
Carbonyl  sulphide,  syntheses  by  means 

of  (Weigert),  a.,  i,  418. 
Carbonyl-4-amino-l-hydroxy-5-meth- 
oxyphenol  (Pollak  and  Gans),  A.,  i, 
252. 
Carbonyldiphenylhydrazine  hydrochlor- 
ide (Agree),  A.,  i,  861. 
Carbonyl-wi-methylsalicylamide,  forma- 
tion of  (EiNHORN  and  Mettler),  A., 
i,  31. 
Carbonylsalicylamide,      formation      of 
(EiNiiORN  and  Schmidlin),  A.,   i, 
31. 
and  its  salts,  i\^-acyl,-chloro-,  -methyl, 
and    -ethyl   derivatives    (Einhorn 
and  Mettler),  A.,  i,  30. 
Carborundum   {silicon  carbide),  analysis 

of  (Goetzl),  a.,  ii,  104. 
Carbostyril,    8-f^ibromo-   (Decker    aud 

Stavrolopoulos),  a.,  i,  719. 
Carboxybenzenediazonium  chlorides,  vi- 
and p-  (V.  Euler),  a.,  i,  299. 
2-Carboxy-5:6-dimethoxyplienoxyacetic 
acid   (Herzig   and   Pollak),    A.,    i, 
713. 
l-Carboxy-4-metliylfulvene  2-propionic 
acid  (Dui)EN   and   Freyd.-ig),  A.,   i, 
420. 
l-Carboxy-4-methyl('2/c?opentadiene  2- 
propionic  acid,  and   its  esters,  salts, 
and    bromo-derivatives    (Duden   and 
Freydag),  a.,  i,  420. 
^-Carboxyphenoxyacetamide,    /«-amino- 
and  o-nitro-,  methyl  esters  (Einhorn 
and  Kuppert),  A.,  i,  260. 
l-Carboxy-6-phenyl-4-metliylfulvene-2- 
propionio  acid  (Duden  and  Freydag), 
A.,  i,  121. 
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Careleminic,  /.soCareleniinic  ami  Carelem- 

ic    acids,    Caramyrin,     and     Carele- 

resen   (T.sciiiiku   ami   S.val),  A.,    i, 

430. 

Carminic  acid  ami  its  salts  (Ferkix  and 

WiLsiiN),  T.,  138. 
Caro's  acid  or  reagent,  coinpobitioii  of 
(PuicK),  T.,  5r3;  I'.,  107. 
Velocity   of  fuiinatioii   of,    from    por- 
sulphuric     atid,    ami    its    foniiula 
(Mugdan),  a.,  li,  640. 
actiou   of,  ou   clu'oiiiic  acid   (Bach), 

A.,  ii,  80. 
use  of,  for  the  destruction  of  orgauic 
matter   before    testing    for    arsenic 
(Takugi),  a.,  ii,  240. 
See  also  Bersulphuric  acids. 
Carpinic    acid,    brumo-    (JuwExr),    T. , 

40;J  ;  P.,  56. 
Cartilage,     chondroitin-sulphuric     acid 
and    the   presence   of    a    hydroxy- 
amino-  acid  in  (Obgleu  and  Neu- 
bekg),  a.,  i,  589. 
of  mammals,  glycogen  in  the  (PflOg- 
ek),  a.,  ii,  90. 
Carvacrol-alcohol  (Manasse),  A.,  i,  28. 
Carvone,    condensation   of,    with    ethyl 
acetoacetate  in  presence  of  hydrogen 
chloride  (Rabe),  A.,  i,  268  ;  (Kaue 
and  Weilinueii),  A.,  i,  269. 
condensation  of,  with  ethyl  acetoacet- 
ate in  presence  of  sodium  ethoxide 
(Kabe  ;    Kabe    and    Weilingek), 
A.,  i,  268. 
behaviour  of,  in  the  organism  (IIilde- 
bkandt),  a.,  ii,  166. 
Casein,    acid    [properties  and    molecular 
Weight  of,  and  its  decomposition  on 
drying  (L.AtiUEUii  and  .Sackuk),  A. , 
i,  300. 
electrical  conductivity  and  viscosity  of 

solutions  of  (Sackur),  A.,  ii,  4. 
hydrolysis  of  (Flschek),  A.,  i,  779. 
and   paracasein,   salts  of,   with  acids, 
and     their     relation     to    American 
cheddar  cheese   (van    Slyke    and 
Hart),  A.,  i,  215. 
precipitated  by  rennet,  estimation  of 

(RicH.MuND),  A.,  ii,  584. 
estimation  of,  volunietrically,  in  milk 
(l>ENiGi:s),  A.,  ii,  460. 
Caseinogens   of   cows'   and  asses'   milk 

.Siomii),  A.,  i,  214. 
Casimirine   and    Casimirol    from    Casi- 

inlrua  '■ilii/i.s  (BicKEii.N),  A.,  i,  649. 
Cassia   flowers,    ethereal   oil   of  (Wal- 

iiAiM;,  A.,  i,  845. 
Catalase     (Bozzi-E.scor  ;      Bach     and 
CnuDAT),  A.,  i,  671. 
nature  and  function  of  (LoKVENiiAja' 
and  Kahtle),  A.,  ii,  415  ;  (K.vsTLE 
and  LuEVENUAiii),  A.,  ii,  5^3. 


Catalase,  soluble  aud  insoluble  (Luew), 

A.,  i,  544. 
Catalysis    aud    Catalytic    action.     See 

Alhnity. 
Catechin  (Clauseu),  A.,  i,  270. 
Catechol     [pyrocatechol ;   l:2-dihydroxy- 
bcnzenc)  from  coal  tar  (Bornstein), 
A.,  i,  166. 
mono-    and    di-methylamine    deriva- 
tives of  (Faubenfabuikex  vuum. 
F.  Bayer  &  Co.),  A.,  i,  559. 
dimethyletherof,rfmitro-(BL.\NKSMA), 

A.,  i,  623. 
o.xalate  of  (BisciiOFF  and  V.  Heuen- 
.stuom),  a.,  i,  27. 
Cathode      rays.      See      under      Photo- 
chemistry. 
Cathodes.     See  Electrochemistry. 
Cattle,  straw  as  food  for   (Leumann), 

A.,ii,  96. 
Cedar,  atlas,  oil  of  the  wocul  of  (GuiM- 

al),  a..,  i,  46. 
Celestite  from  Tunis  (Termier),  A.,  ii, 

489. 
Cell-globulin,   coagulation    temperature 
of  (Mutt  and  Halliburton),  A.,  ii, 
311. 
Cell-life,  function  of  peroxides  in  (Ciio- 
dat    and    Bach),    A.,    i,    219,    378; 
(Bach  and  Chudat),  A.,  i,  377,  671. 
Ceils,  action  of  acids  and  acid  salts  ou 
(Peskind),  a.,  ii,  31,  306. 
iodine  in  (JusTU.s),  A.,  ii,  311. 
Cells,  galvanic.     See  Electrochemistry. 
Cells,    plant,    isolation    of    the   enzyme 
which  etfects  anaerobic  respiration  iu 
(Storlasa  and  CzERNV),  A.,  ii,  320. 
Cellulase  (van  Iterson),  A.,  ii,  503. 
Cellulose,  soluble  (Vignun),  A.,  i,  461. 
action   of  inorganic   acids  on   (Gosr- 

ling),  T.,  190. 
decomposition   of,    by  aerobic  micro- 
organisms  (van   Iterson),  a.,   ii, 
503. 
nitrates,  constitution  of  (  Vionon),  A., 

i,  462. 
estimation   of,    in   foods  and   fodders 
(KOmg),  a.,  ii,  764. 
Cellulose  powders,  nitro-,  new  stability 

test  lor  (Sy),  a.,  ii,  617. 
Cement,    Portland,   protective   iuHucnco 
of,  on  iron  and  steel  (Tocii),  A., 
ii,  650. 
decomposition  of,   by  the  action  of 
sea  water  (IvEUUKtAT),  A.,  ii,  76. 
dicalcium   silicate  iu    (Kebuffat), 
A.,  ii,  146. 
analysis  (Stanger  aud  Blount),  A., 
ii,  43  ;  (Young  and  Baker),  A.,  ii, 
44. 
Cementation  of  iron  (Chari-y),  A.,   ii, 
13U,  5'J9. 
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Cementation  of  steels  (Guillet),  A.,ii, 

298,  483. 
CephaloracMd  liquid,   human,  presence 
of  dextrose  in  (Grimbert  and   Cou- 
laud),  a.,  ii,  385. 
Cerebrin,  influence  of,  in  the  organism 

(DE  Poehl),  a.,  ii,  164. 
Cerebrospinal  fluid,   the   reducing  sub- 
stance of  (Rossi),  A.,  ii,  673. 
Cerite  metals,  separation  of,  by  means  of 
chromic  acid  (Bohm),  A.,  ii,  149. 
See  also  Earths,  rare. 
Cerium,  atomic  weight  of  (BRAUNERand 
Batek  ;  Brauner),  A.,  ii,  295. 
and  its  hydride  and   nitride   (Muth- 

MANN  and  Kraft),  A.,  ii,  212. 
hydride  and  nitride,  .specific   heat  of 
(Kellenberger and  Kraft),  A.,  ii, 
213. 
hydride,  dissociation  of  (Muthmann 

and  Baur),  A.,  ii,  213. 
oxides,    electromotive    behaviour     oi 
(Baur  and  Glaessxer),  A.,  ii,  586. 
dioxide,    estimation     of,     by     iodine 

(Meyer  and  Koss),  A.,  ii,  45. 
Ceric  chromate  (Bohm),    A.,  ii,  149; 
(Browning  and  Flora),  A.,  ii,  429. 
Cerous  salts,  aiitoxidation  of  (Engler 
and  Ginsberg),  A.,  ii,  599 ;  (Baur), 
A.,  ii,  729. 
Cerium,    estimation    of,    volumetrically 
(Waegner  and  Mijller),  A.,  ii,  242, 
512. 
Cerium  oxalicmn  mcdicinale,  testing  of 

(Bohm),  A.,ii,  106. 
Cetraric  acid  and  its  salts,  methyl  ester, 
imides,  derivatives,  and  additive  com- 
pounds (Simon),  A.,  i,  98. 
Cetrataic  acid  (Hesse),  A.,  i,  704. 
Chabazite    from    the   neighbourhood   of 

Rome  (Zambonini),  A.,  ii,  656. 
Chalcopyrite   from   Sudbury,    sperrylite 
from  (Dickson),  A.,  ii,  302. 
decomposition       of,       for       analysis 

(Boucher),  A.,  ii,  758. 
estimation  of  copper  in  (Smith),  A.,ii, 
334. 
Chalybite   from    Cornwall,   composition 
and  optical  characters  of  (Hutchin- 
son), A.,  ii,  380. 
Charcoal,  formation  of,  during  the  oxid- 
ation of  the  diamond  (Berthelot), 
A.,  ii,  ]42. 
amorplious  wood,   temperature  of  in- 
flammation of,  and  the  combustion 
of,  in  oxygen  (Moissan),  A.,ii,142. 
Cheddar   cheese,  American,   some   com- 
pounds   present   in  (van   Slyke 
and  Hart),  A.,  ii,  388. 
relation  of  carbon  dioxide  to  proteoly- 
sis in  the  ripening  of  (van  Slyke 
and  Hart),  A. ,  ii,  609. 


Cheddar  cheese,  caseins  of  (van  Slyke 

and  Hart),  A.,  i,  215  ;  ii,  388. 
Cheese,  estimation   of  2>i'oteolytic   com- 
pounds in  (van  Slyke  and  Hart),  A. , 
ii,  399. 
Chclidonium     inajus,     berberine     from 

(Schlotterbeck),  a.,  i,  193. 
Chemical  action.     See  Affinity. 

composition   and    molecular    volume, 
connection  between,    of  some  crys- 
tallographically     similar     minerals 
(Prior),  A.,  ii,  377. 
constitution  and  composition  in  rela- 
tion to  density  ;  halogenated  com- 
pounds ;       sulphur       compounds 
(Kanonnikoff),  a.,  ii,  11. 
and   fluorescence   (Meyer),   A.,   ii, 

706. 
and     molecular    weight    of    carbon 
compounds  in  relation  to  boiling 
point  (Henry'),  A.,  ii,  8. 
and  temperature,  relation  of  viscosity 
of  liquid  substances  to  (Batschin- 
SKi),  A.,  ii,  12. 
of  corydaline,  berberine,  and  other 
alkaloids    in     relation    to     their 
absorption   spectra  (Dobbie    and 
Lauder),  T.,  605  ;  P.,  7. 
of    laudanine    and    laudanosine    in 
relation  to  their  absorption  spectra 
(Dobbie  and  Lauder),  T.,  626  ; 
P.,  9. 
of  solvents,   relation  between  cryo- 
scopic  behaviour   and    (Auwers, 
Mann,  and  Gierig),  A.,  ii,  268. 
dynamics.     See  Affinity, 
equilibrium.     See  Affinity, 
potential     and     electromotive     force 

(Bancroft),  A.,  ii,  627. 
processes,  coupling  of  (Schiloff),  A., 

ii,  276. 
theory,  a  new  (Zeschko),  A.,  ii,  590. 
Chestnut   tree  extract,  detection  of,  in 

oak  extract  (Jean),  A.,  ii,  118. 
Chitamic   acid,    reactions   of  (Neuberg 

and  Wolff),  A.,  i,  74. 
CMtaric  acid  (Neuberg  and  Wolff), 

A.,  i,  74. 
Chitaric   and  Chitonic   acids  (Fischer 

and  Andreae),  A.,  i,  678. 
Chitoheptonic  acid  and  its  barium  salt 
and    dibenzoyl   derivative    (Neuberg 
and  Neimann),  a.,  i,  74. 
Chitose,    action     of,    in    the    organism 

(Gathcart),  a.,  ii,  741. 
Chloral,  condensation  of,  with  the  uitro- 
anilines  (Wheeler  and  Weller),  A., 
i,  246. 
Chloral  hydrate,  estimation  of,  iodouie- 

trically  (Rui'i>),  A.,  ii,  699. 
Chloraldianthranilic  acid  (v.  Nikmen- 
towski),  a.,  i,  91. 
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Chloralose.  influence  of,  on  blood-gases 

(Livoxl,  A.,  ii,  161. 
Chloric  acid.     See  umier  Chlorine. 
Chlorine,  apparatus  for  the  preparation 
of:  lecture  e.xperiment  (Rupp),  A., 
ii,  69. 
chemical   dynamics   of    the    reactions 
between  benzene  and,  under  the  in- 
fluence of  diff'erent  catalytic  agents 
and  of  light  (SL.vroii),  T.,  729  ;  P., 
135. 
direct    combination   of,    with    carbon 

(v.  Bolton),  A.,ii,  365. 
combination  of,  with  carbon  monoxide 
under  the  influence  of  light  (Dysox 
and  Harden),  T.,  201. 
Chlorine  compounds  witli  sulphur,  boil- 
ing point  curves  of  (Roozeboom),A., 
ii,  634. 
Hydrochloric  acid  {hydrogen  chloride), 
absorption  spectrum  of  (  Hartley), 
T.,  237. 
apparatus   for    the    electrolysis    of ; 
lecture  experiment  (Rupp),  A.,  ii, 
69. 
and  nitric  acid,  relative  strength  of 

(KiJHLixG),  A.,  ii,  203. 
esterification  of  (Villiers),   A.,  i, 

674,  732. 
action  of  solutions  of,  on  metals  in 
various  solvents  (Pattex),  A.,  ii, 
417. 
estimation  of,  in  decarbonised  sub- 
stances (Nettmanx),  a.,  ii,  243. 
Hypochlorous  acid,  action  of  a  solution 
of,    on    metals    (White),    A.,    ii, 
206. 
Chloric  acid,  interaction  of,  with  hydr- 

iodic  acid  (McCrae),  P.,  225. 
Chlorates,  new  reaction  for  (de  Ko- 

xixck),  a.,  ii,  21. 
Perchloric  acid,  basicity  of  (A.struc 

and  MuRCi)),  A.,  ii,  17. 
Perchlorates,  estimation  of  (Honig), 
A.,  ii,  237. 
Chlorine,  detection  of  bromine,  iodine, 
and,    in   presence    of    one    another 
(Hexedict    and    Snell),     A.,    ii, 
750. 
spectroscopic  detection  of  small  quan- 
tities    of      bromine,     iodine,     and 
(Paxaotovic),  a.,  ii,  177. 
estimation   of,    in   animal    secietion.s, 
organs,    and  foods  (Strzyzowski), 
A.,  ii,  450. 
estimation   of,    in   urine    (Bernard), 
A.,  ii,  98. 
Chlorine  water,  distillation  of  (Richard- 
son), T.,380  ;  P.,  .39. 
Chlorite    in    the    "|)rotogine"    of    the 
A:ir    Ma,s.sive,    Switzfrland    (KoxiGS- 
BEncKit),  A.,  ii,  bW. 


Chloro-anhydrides,  inorganic,  molecular 
weight  of  (Oddo),  A.,  ii,  60. 
use  of,  in  alkalimetry  (Oddo),  A.,  ii, 
333. 
Chloro-ethers,     the     .simplest     (Wede- 

kind),  a.,  i,  456. 
Chloroform,  function  of  alcohol  in  pre- 
serving (Adriax),  a.,  i,  596. 
contraction    on    mixing,    with    ethyl 

ether  (Georgiew.sky),  A.,  i,  223. 
condensiition    of,    with    aromatic    m- 
diamines     (Weinschenk),     A.,     i, 
281. 
action  of,  on  hferaoglobin  (Kruger), 

A.,  i,  216. 
action   of,    on   the   heart  and   blood- 
vessels (Schafer  and  Scharlieb), 
A.,  ii,  437. 
estimation   of,  by  densimetry  (Wal- 
ler), A.,  ii,  699, 
Chloromethyl  esters,  reactions  of  (Des- 

ri-Di::),A.,  i,  168. 
Chlorophyll  (Sieber-Schumoff),  A.,  i, 

h^'Hioglobin,  and  lipochrome  (March- 

lew.ski),  a.,  i,  667. 
formation  of,   in  seedlings  in  rarefied 
air  and  rarefied  oxygen  (Friedel), 
a.,  ii,  171. 
Chloroplatinic  acid  and  its  salts  (Bel- 

LTcri),  A.,  ii,  155. 
Chlorosulphonic  acid,  esters  (Bushong), 

A.,  i,  732. 
Chocolate,    calculation   of   real  sugar  in 

(Leys),  A.,  ii,  188. 
Chocolate   stone  from  the   Aure   valley 
in    the    Pyrenees    (Liexau),    A.,    ii, 
223. 
Cholanic  acid  (Pregl),  A.,  i,  318. 
Cholesterol  (Pickard  and  Yates),  P., 
147. 
from  maize  oil  (Gill  and  Tufts),  A., 

i,  418. 
from  milk,  identity  of,  with  that  from 

bile  (Mexozzi),  A.,  ii,  385. 
bromination   of  (Sch rotter).    A.,    i, 

625. 
degradation   of    (Diel.s   and    Abder- 

IIALDEX),  A.,  i,  819. 
oxidation  of  (Mauthxer  and  Suida), 
A.,  i,  625. 
Cholic  acid,  isolation  of,  and  its  oxida- 
tion ju-oducts  (Pkkcl),  a.,  i,  318. 
Choline     from     Strophanthus     hisjyidus 
(Karsten),  a.,  ii,  172. 
occurrence  and  properties  of  (Struve), 

A.,  ii,  116. 
syntliesis  of  (KiiiJGER  and  Bergell), 
A.,  i,  795. 
Chondroitin  sulphuric  acid  in  cartilage 

(OiicrKi:  and  Xkhkeik;),  A.,  i,  589. 
Chorionin  (F.\kk,\.s),  A.,  ii,  741. 
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Chrome    alum,    action    of,    on    j^elatin 
(Ltmikke    and    Seykwktz),    A.,    ii, 
150. 
Chromic   acid — hydrogen    peroxide   re- 
action,   influence   of  alkali .  molyb- 
dates  and  tnngstates  on  the  (Reich- 
Ar.D),  A.,  ii,  245. 
Chromous  compounds,  peroxidation  of 
(Manchot  and  Wilhelms),  A.,  ii, 
153. 
Chromium  tungsten   carbide   (Moissan 
and  KorzNETZOw),  A.,  ii,  651. 
Chromic  chloride,  action  of  liquefied 
ammonia  on  (Lang  and  Cakson), 
P.,  147. 
action  of,   on  methylamine  (Lang 

and  Jolliffe),  P.,  147. 
diliydrate,  action  of  carbamide  and 
thiocarbamide  on  (Pfeiffer),  A., 
i,  612. 
Chromic  acid,    ferrous  sulphate,   and 
potassium  iodide,  rate  of  reactions 
in  solutions  containing  (Benson), 
A.,  ii,  534. 
action  of  Caro's  reagent  on  (Bach), 

A.,  ii,  80. 
oxidation  by,  in  presence  of  other 
acids  (Prxtd'homme),  A.,  ii,  430. 
and  its  ammonium  salts,  analysis  of 
(Dobroserdoff),  a.,  ii,  761. 
Chromates,  a  series  of  double  (Briggs), 

T.,  391. 
Perchromic     acid,    non-existence     of 
(Patten),  A.,  ii,  431. 
Chromium    silicides   (Lebeatj    and    Fr- 

gueras),  a.,  ii,  486. 
Chromium  organic  compounds  (Pfeiffer 
and  Haimann);  A.,  i,  464. 
Chromi-potassium  cyanide,  action   of 
carbon  monoxide  on  (Mi"ller),  A., 
i,  238. 
Tetrathiocyanodiamminediaquochrom- 
ic  acid  and  its  isomeride  (Escales 
and  Ehrensperger),  A.,  i,  707. 
Chromium,  separation  of,  from  mangan- 
ese- (Dittrich  and  Hassel),  A.,  ii,243. 
Chromomalonic     acid,     and     its     salts 

(Howe),  A.,i,  459. 
Chromone,  7:8-r//hydroxy-,   and   its   di- 
acetatc,   synthesis  of  (David  and  v. 
Kostanecki),  A.,i,  272. 
Chrysanthemums  (Hebf,rt  and  Truf- 

fai-t),  a.,  ii,  608. 
Chrysazin,  potassium     derivative,     and 
r//livdroxy-,      and     its     tetra-acetate 
(Wui.bung),  a.,  i,  841. 
Chrysazin,    bromo-derivatives    of,    and 
fZihydroxy-,  and   its   salts  and   tetra- 
acetate, and  Chrysazinamide(SciiRORs- 
dorff),  a.,  i,  840. 
Chrysazindisulphonic  acid  and  its  potass- 
ium salt  (Wolbling),  A.,  i,  841. 


Chrysocolla  in  the  copper  mines  of  Bena 

de    Padru,    near    Ozieri,     Sardinia 

(Lovisato  ;  Rimatori),  A.,  ii,  735. 

a     remarkable     case     of     hj'dration 

(Palmer),  A.,  ii,  657. 

Chrysophanic  acid,  constitution  of 
(JowETT  and  Potter),  T.,  1327  ;  P., 
220. 

Chrysophenin  (Meyer  and  Maier),  A., 
i,  870. 

Cider,  effect  of  fermentation  on  the  com- 
position of  (Browne),  A.,  ii,  231. 

Cigar  smoke,  amount  of  hydrogen  cyan- 
ide in  (Harermann),  A.,  ii,  174 ; 
(Thoms),  a.,  ii,  324. 

Cilianic  acid,  formula  of  (Pregl),  A.,  i, 
318. 

Cinchomeron-3-amic  acid  (Kirpal),  A., 
i,  198. 

Cinchomeronic  acid,  conversion  of,  into 
apophyllenic  acid  (Kaas  ;  Kirval), 
A.,  i,  117. 

Cinchomeronic  acid,  4-hydrogen-3-me- 
tliyl  oster  (Kiki'Al),  A.,  i,  198. 

Cinchomeronic  methylbetaine  methyl 
ester  (Kiri'Al),  A.,  i,  117. 

Cinchona  alkaloids.  See  under  Alka- 
loids. 

Cinchona  bark,  estimation  of  quinine  in 
(Hille),  a.,  ii,  396. 

Cinchonamine,  thermochemistry  of 
(Berthelot  and  Gaudechon),  A., 
ii,  270. 

Cinchonic  acid,  formation  of,  from  isatic 
acid,  and  its  2-cyano-derivative  (Pfit- 
zinger),  a.,  i,  53. 

Cinchonidine,  thermochemistry  of  (Ber- 
thelot and  Gaudechon),  A.,  ii,  270. 

Cinchonine,   thermochemistry  of  (Ber- 
thelot and  Gaudechon),  A.,  ii, 
270. 
influence  of  spacial  retardation  on  the 
isomcrides  of  (Skraup),  A.,  i,  715. 

Cinchonines,  isomeric,  action  of  bromine 
on  (Zwerger),  a.,  i,  513. 

Cinnamaldehyde,  action  of  formaldehyde 
and  lime  on  (van  Marle  and  ToL- 
LENs),  A.,  i,  493. 
action  of  nitrous  fumes  on  (Wi  eland), 

A.,  i,  768. 
estimation  of  (Hanus),  A.,  ii,  768. 

Cinnamene.     See  Styreue. 

Cinnamenylacrylic  acid,  a-thiol-  (Zir- 
sEu),  A.,  i,  273. 

Cinnamenylglutaric  acid,  and  its  an- 
hydride, methyl  ester,  and  anilide 
(Vorl.\nder),  a.,  i,  632. 

Cinnamic  acid,  electrolytic  reduction  of 
(Marie),  A.,  i,  605. 
rZiliromide   and    its    esters,    action   of 
alkalis  on  (Sudborough  and  Tiiomp- 
.son),  T.,  666,   1153;  P.,  106,  204. 
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Cinnamic  acid,  )3-aniiiio-a-cyano-,  esters 
(SrnMirr).  A.,  i,  399. 
isomeric  a-bromo-,  formation,  separa- 
tion, and   trajisformation   of  (SuD- 
BO ROUGH  and  Thompson),  T.,  668, 
1155;  P.,  106. 
isomeric   ;8-bromo-,    and    their    esters 
(SniBOuounH  and  Thompson),  T., 
11. ")3  :  r.,  204. 
!'>')Cinnaniic     acid     (Liebermann     and 
IlALvnusEx),  A.,  i,  255  ;  (Michael 
and  Garner),  A.,  i,  418  ;  (Lieber- 
mann), A.,  i,  485  ;  (Michael),  A., 
i,  698. 
^lichael's,  attempts  to  prepare  (Sud- 
borox'oh  and  Thompson),  T.,  1165  ; 
P.,  204. 
Cinnamon    bark,    amount    of   sugar  in 
(v.  Czadek),  a.,  ii,  568. 
leaf    oil    (ScHiMMEL    &    Co.),   A.,  i, 
187. 
Cimmmomum     pcdatinervium,    oil     of 

(CorLPiNG),  T.,  1093  ;  P.,  201. 
Cinnamoyl   disulphide   (v.   Braun  and 

Kt-mpf),  a.,  i.  620. 
Cinnamylfonnic    acid.     See    Styrylgly- 

oxylic  acid. 
Cinnamylidene   chloride    (Charon   and 
Dr(;or.T()N),  A.,  i,  240. 
a-bromo-  and  a-chloro-  (Charon  and 
Di'GoiuoN).  A.,  i,  472. 
5-Cinnamylidene-3-allylrliodanic      acid 
^Andreasch  and  ZrrsK.i:'i,  A.,  i,  8r)6. 
Cinnamylidene-dioxytliiazole,  -rhodanic 
acid,    and    -thiohydantoin    (Zipser), 
A.,  i,  273. 
Cinnamyl  methyl  ketone    dimivo-,  and 
its    ])henvlhvdrazonc     (Friepl.vnder 
and  Coii.N),  A.,  i,  264. 
Citraconic     acid    {propylcnedicarhoxylic 
acitl),    ethyl    ester,    conden.sation    of, 
with    the  sodium  derivative   of  ethyl 
niethylmalonate     (Svuboda),     A.,    i, 
174. 
cyA'Citrals,    a-   and     0-,    separation   of 

CHaarmanx  k  Reimer),  A.,  i,  565. 
Citramalic   acid.     See   o-Methylsuccinic 

acid,  o-hydro.xy-. 
Citric  acid,  condensation  of,  with  benz- 
aldohyde    (Mayrhoker    and     Ne- 
meth),  a.,  i,  344. 
ferric  chloride  as  a   test   for  (Rose.v- 

thaler),  a.,  ii,  765. 
detection  of,  in  wine  (Schindler),  A., 

ii.  112. 
metho<ls  of  estimating,  in  commercial 
citrates  (Omveri),  A.,  ii,  113. 
Citric  acid,  ammoniimi  salt,  solution  of, 
as  usi'cl  in  the  estimation  of  piiosphoric 
acid  (Vehwei.t),  A.,  ii,  451. 
Citronella  oil,  estimation  of  tlie  adulter- 
ant in  (Bamrer),  p.,  292. 


Citronellal,    condensations    with   (RurE 

and  Wa[,tiier).  A.,  i,  841. 
Citronellaldoxime  and  its  transformation 

).rodn,"t  (Maiu,a\  A.,  i,  264. 
Citronellidene-acetone  and  -acetic  acid 
and  its  methyl  ester  and  salts  (Rite 
and  LoTz),  A.,  i,  841. 
Citrus     vmdurcn^is,      methyl     methyl- 
anthranilate  in  the  leaves  of  (Chara- 
bot),  a.,  i,  47. 
Civet  (Hebert),  A.,  i,  60. 

analysis  of  (Burgess),  A.,  ii,  520. 
Clays  of  Alsace  (Korner),  A.,  ii,  30. 
from  Bohemia  and  Moravia  (Kovar), 

A.,  ii,  557. 
from  the   Niirnberg  district   (Kaul), 

A.,  ii,  30. 
cause  of  the  plasticity  of  (Cushman), 
A.,  ii,  474. 
Clostridium    padorianum,     its    morph- 
ology  and    properties    as    a    butyric 
ferment  (Winogradsky),  A.,  ii,  93. 
Cloves,  oil  of,  estimation  of  eugenol  in 

(Spurge),  A.,  ii,  578. 
Clover,     white     (Deh^rain    and    De- 

moussy),  a.,  ii,  97. 
Coal,  bituminous,  from  Sweden  (Wink- 
ler ;  Nordenskiold),  A.,  ii,  305. 
estimation  of,  in  pyrites  (Treadvvell 

and  Koch),  A.,  ii,  391. 
estimation  of  sulphur  in  (Stoddart), 
A.,  ii,  40  ;  (Sundstrom),  A.,  ii,  326  ; 
(v.  Konek),  a.,  ii,  572. 
Coal  mines,  composition  of  the  air  from 
(GrShant),  a.,  ii,  70  ;  (Guthrie, 
Atkinson,   and  Hamlet),    A.,   ii, 
203. 
of    the    Donetz,    composition   of  fire- 
damp from  the   (Kurnakoff),  A., 
ii,  156. 
Coal   tar,  acetophenone  in  (Weis.sger- 
ber),  a.,  i,  348. 
catechol    from    (Bornstein),    A.,    i, 

166. 
lutidiues  from  (Ahrens  and  Gorkow), 

A.,  i,  515. 
tetrahydronaphthalene  in  (Boes),  A., 
i,  161. 
Cobalt  compounds,  analysis  of  (Copax^x), 

A.,  ii,  \:>\. 
Cobaltammonium  compounds: — 

Cobalt     ( iirbcinatopciitanuninc       salts 

f  \Vi:i;NEKaiid  (Ioslings),  A.,  ii,  600. 

Cobaltammonium    tiiiocyanogen   com- 

jiouiids  i'Sand)  a.,  i,  467. 
Pentamminenitrosocobalt  salts  (Sand 
and  (iKNssLEKj,  A.,  ii,  519. 
Cobalt  salts,  colour  changes  in  (Hart- 
ley), T.,  401  ;  P.,  49. 
Cobalt   oxide,   electrolytic   formation  of 
(CoEiiN  and  Glaser),  A.,  ii,  80. 
higlior  oxide  of  (Taylor),  A.,  ii,  696, 
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Cobalt  silicide,  CoSi2(LEBEAu),  A.,  ii,  22. 

silioides  (Lkbeai"),  A.,  ii,  80. 
Cobalt  organic  compounds  : — 
Cobalticyanic  acid,  salts  (Fischer  and 

Cuntze),  a.,  i,  76. 
Cobalti-potassium  cyanide,   action  of 
carbon  monoxide  on  (Muller),  A.,  i. 
238. 
Cobaltodianiline  thiocyanate   (Sand), 

A.,  i.  468. 
Cobaltohexapbenylhydrazine        thio- 
cyanate (Sand),  A.,  i,  468. 
Cobalto-di-  and   -tetra-pyridine   thio- 

cyanates  (Sand),  A.,  i,  468. 
Cobaltous   thiocyanate   tetrapyridine 
(Reitzenstein),  a.,  i,  112. 
Cobalt,  reactions  of  nickel  and  (Mai  and 
Silberberg),  a.,  ii,  216. 
detection   of,    in    presence    of    nickel 

(Reichard),  a.,  ii,  24.5. 
estimation  of,  volumetrically  (Taylor), 

A.,  ii,  696. 
estimation   of,    in   presence   of  nickel 

(Copatjx),  a.,  ii,  454. 
separation  of  manganese  from  nickel 
and  (Pozzi-Escot),  A.,  ii,  107. 
Cobalt  ores  from  New  Caledonia  (Kur- 
NAKOFF   and   Podkopai^eff),    a.,  ii, 
434. 
Cobra    poison  (Kyes  and   Sachs),    A., 

ii,  444. 
Cooacetin,  Cocacitrin,  and  their  acetyl- 
derivatives,    Cocaflavin,  Cocaflavetin, 
and  Cocaose  and  its  osazone  (Hesse), 
A.,  i,  191. 
Coca  leaves  (Hesse),  A.,  i,  191. 
)3-isoCocaic  acid  (Hrsse),  A.,  i,  192. 
Cocaine  hydrochloride,  rotatory  power  of 

(Imbert),  a.,  i,  50. 
r-Cocaine  and  its   salts,  crystallography 
of  (Willstatter  and  Bode),   A.,    i, 
361. 
Cocculus  palvmhis.     See  Calumba  root. 
Cocoa-nuts,  composition  of,  and  changes 
in,    during    germination    (Kirkwood 
and  GiEs),  A.,  ii,  172. 
Codeine,    conversion    of,    into     methyl- 
thebaol,  morphothebaine,  and   thc- 
benine  (Knorr),  A.,  i,  849. 
oxidation     products     of     (AcH     and 

Knorr),  A.,  i,  849. 
estimation    of,    in    opium   (van   der 
Wielen),  a.,  ii,  519. 
Codeineone  and  its  salts  and  oxime  (Ach 
and  Knorr),  A.,  i,  849. 
reactions  of  (Knorr),  A.,  i,  849. 
Cod  liver    oil,    the    iodine    absorption 

number  of  (Wi.is),  A.,  ii,  250. 
Coke,  estimation  of  selenium  in  (Smith), 
A.,  ii,  327. 
estimation  ofsulphur  in  (Sundstrom), 
A.,  ii,  326. 


CoUargol   and   Collargolic   acid   (Han- 
riot),  A.,  ii,  368,  543,  597  ;  (Chasse- 
VANT  and  Posternak),  A.,  ii,  478. 
.s-Collidine.     See   2 :4:6-Trimethyl pyrid- 
ine. 
Colloidal  sohition  (Hardy),  A.,  ii,  469. 
solutions,  precipitation  of,  by  electro- 
lytes (Freundlich),  a.,  ii,  532. 
metallic    hydroxides.      See    Metallic 
hydroxides, 
solutions.         See      under     Metallic 
solutions, 
metals.     See  Copper,  Gold,  Mercury, 
Palladium,    Platinum     Silver,  and 
Zirconium. 
Colloids,   physical  changes  in  the  con- 
dition of  (Pauli),  a.,  i,  299. 
Colophony,  detection  of  small  quantities 
of,   in  naphthalene  (Hodurek),    A., 
ii,  366. 
Colour  of  ions  (Pfluger),  A.,  ii,  628. 
Colours   of  iodine    solutions,    probable 
cause  of    the    different    (Lachman), 
A.,  ii,  283. 
Colour  changes  observed  in  some  cobalt 
salts    (Hartley),     T.,    401  ;     P., 
49. 
shown  by  mercuric  iodides  at  differ- 
ent temperatures  (Gernez),  A.,  ii, 
428. 
Coloured  substances  derived  from  nitro- 
compounds (Jackson  and  Earle),  A., 
i,  339. 
Colouring  matter,  Ci^HjoO^,    from   the 
Japanese  dyestuif  "  fukugi  "  (Per- 
KiN  and  Phipps),  P.,  284. 
Ci^HjgOgNgS,     from     4-diazo-6-nitro- 
m-xylene-5-sulphonic   acid   and   /8- 
naphthol  (Junghahn),  A.,  i,  23. 
^ig^nOg,  and  its  acetyl  and  benzoyl 

derivatives  (Sostegni),  A.,  i,  48. 
natural    (Perkin    and  Phipps),    P., 

284. 
ionic       phenomena      exhibited       by 

(Green),  A.,  i,  34. 
acridine,  yellow  (Badische 

Anilin-  &  Soda-Fabrik),  A., 
i,  776. 
preparation  of  a  (Farbenfabri- 
ken  voRM.   F.  Bayer  &  Co.), 
A.,  i,  584. 
r?iaminoacridine,    asymmetric    alkyl- 
ated  (Farbenfabriken   vorm.  F. 
Bayer  &  Co.),  A.,  i,  518. 
aniline,    chemical    relations    between 
proteids  and  (Heidenhain),  A.,  i, 
586. 
of      Chelidonium      majus,      and     of 
Stylopliorum    diphylhom    (Schlot- 
terbeck),  a.,  i,  193. 
blue,    from    the    fins   of   Crenilahrus 
pavo  (v.  Zeynek),  A.,  i,  304. 
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Colouring  matter  IVoin  the  coudeiisation 

of  aromatic  «i-diamines  with  chloro- 
form (Weinschenk),  a.,  i,  281. 
from      diazotised      auiinophenyl     p- 

tolyl    sulphide    (v.     JIryeu     and 

Heiduschka),  a.,  i,  809. 
from        4-diazo-wi-xylene-5-suli)honic 

acid      aud      its     6-nitro-derivative 

(Jl'NOHAHX),    A.,   i,    23. 
blue,    of  the  diphenyluaphthylmeth- 

ane  series  (Makon),  A.,  i,  826. 
from    formazyl   derivatives    (Fighter 

and  Frohmch),  A.,  i,  722. 
of  the  red  grape  (Sostegxi),  A.,  i,  48. 
of    the    figure  in    the  Grotto  at    La 

Mouthe  (MoissAx),  A.,  ii,  215. 
of  iudigo,  constitution  of  (Maili.ard), 

A.,  i,  761. 
indole,    from  the  condensation    of  2- 

methylindole        with        aldehydes 

(FKErxD  and  Lebach),  A.,  i,  278. 
nitrosophenol    (Decker    and    SoLO- 
nixa),  a.,  i,  838. 

colour  reactions  of  (Decker,  Solo- 
NiNA,    and    Gadomska),    A.,    i, 
839. 
from  ox-bile    (Loebisch  and  FiscH- 

ler),  a.,  i,  713. 
phenolic,   reaction    of    (Perkin    and 

Wilson),  T.,  129. 
from   protocatechuic    aldehyde    (Lie- 

bermaxx),  a.,  i,  860. 
sul])hur,    preparation    of    (Kalle    & 

Co.),  A.,  i,  868. 
blue    sulphur     (Clayton     Aniline 

Co.),  A.,  i,  778. 
from       rM-tetrametiiyldiaininopIienyl- 

diphenylenemethane    (Guyot     aud 

Oranderye),  A.,  i,  748. 
crystalline,  from  urine  (Cotton),  A., 

i,  217. 
from       Russian        "white       pitch" 

(TsciiiKCH     and     Koritschoner), 

A.,  i,  107. 
See  also  Azo-dyes. 
Colouring  matters.     Sec  also  : — 
Alkavcrdiii. 
Hilipurpurin. 
Brazilin. 
Hutein. 

Carminic  acid. 
Catechin. 
Chlorophyll. 
Curcuniin. 
Daplmetin. 
<  Jiilaiigin. 
Cailein. 

1  )imethylindigotins. 
lliematoxylin. 
Hajmerythrin. 
Haemocyanin. 
Haemoglobin. 


Colouring  matters.     See  : — 

Hemi-indigotin. 

Hesperitin. 

Indigotin. 

Indirubiu. 

Isatin. 

Kamplieride. 

Kam])herol. 

Lipochrome. 

Meso  porphyrin. 

Methylindigotins. 

Morin. 

Myricetin. 

Quercetin. 

Urobilin. 

Urochrome. 
Columbite  {niohitc),  from  the  Caucasus 

in  Batoum  (Tschernik),  A.,  ii,  158. 
Combustibility,    limits    of  (Pelet   and 

Jomixi),  a.,  ii,   130. 
Combustion,   the   mechanism   oF  (Arm- 
strong), T.,  1088  ;  P.,  201. 

of  carbon   in    reductions   by  calcium 
carbide  (v.  Kugelgen),  A.,  ii,  475. 

of    carbon,     platinum     crucible     for 
(Stehman),  a.,  ii,  452. 

in   gaseous   mixtures   other  than    air 
(Pelet  and  Jomini),  A.,  ii,  283. 

processes,   apparatus  for    slow  (Bone 

aud  Wheeler),  T.,  1076  ;  P.,  191. 

Compounds,     containing    nitrogen    and 

sulphur,  heats  of  formation  of  (Del^- 

riNE),  A.,  ii,  269. 
Compressibility  coefficient  of  mercury, 

intiuence  of  pressure  and  temperature 

on  the  (Carnazzi),  A.,  ii,  714. 
Conductivity,     electrical.       See    under 
Electrochemistry. 

heat.     See  under  Thermochemistry. 
Condurang    extract,    identity   test    for 

(FiiiHAs),  A.,  ii,  459. 
Congestin  (Kichet),  A.,  ii,  317. 
Conspersaic  acid  (Hesse),  A.,  i,  704. 
Contact-metamorphism,  chemical 

cliauucs  ill  (Dalmer),   A.,  ii,  224. 
Contact-reactions,    pyrogeiietic,    of    or- 
ganic cuinpounds    (Ipatiefk),    A.,  i, 

593,    594  ;    (Ii-atieff    and     Huhn), 

A.,  i,   595;  (Itatieff  and  Leonto- 

wriscii).  A.,  i,  598. 
Coolgardite,  non-existence  of,  as  mineral 

species  (Si'ENCer),  A.,  ii,  378. 
Coorongite,  a  South  Australian  elaterite 

(Cim.mino),  a.,  ii,  433. 
Copals,  constitution  of  (Gui^dras),  A.,  i, 
105. 

See  also  Resins. 
Copper,  occurrence  of,  in  grajic  juice  and 
wine  (Omeih),  A.,  ii,  322. 

electrolytic  deposition  of  (Smith),  A. 
ii,  334. 

boiling  point  of  (F^.ry),  A.,  ii,  293. 
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Copper,  ap])liVation  of  tlie  pliase  nilo  to 
the  melting  point  of  (Richards),  A., 

.  "'  266- 

silicon,    and   manganese,    equilibrium 
which  exists  between  (Lebeau),  A., 
ii,  298. 
hydrosol  of  (Gutbier),  A.,  ii,  82.     . 
reaction    between   yellow   phosphorus 
and,  in  aqueous  solution  (Straub), 
A.,ii,  593._ 
influence  of,  in  the  silvering  of  glass 

(Vignon),  a.,  ii,  ,543. 
reduced,      combined      hydrogen      in 
(Lkduc),    a.,    ii,     68,     202,    480; 
(Gautier),  a.,  ii,  138,  202. 
Cuprammonium     compounds      (Bou- 
zat),  a.,  ii,  597. 
sulphate  (P^xhard),  A.,  ii,  293. 
sulphates,  anhydrous  (Bouzat),  A., 
ii,  21. 
Copper  alloys  with  aluminium,  thermal 
study   of    (LuGiNix   and   SchIjka- 
reff),  a.,  ii,  271. 
with  cadmium  (Dexso),  A.,  ii,  293. 
with  magnesium  (Boudouard),  A.,  ii, 
78,  480. 
Copper   salts,    decomposition   curves   of 
solutions  of  (Heiberg),  A.,  ii,  263  ; 
(Abel),  A.,  ii,  407. 
reduction  of,  by  hydroxylaniinc  (Poch- 
ard), A.,  ii,  293. 
Copper     arsenide     (Graxger),     A.,    ii, 
547. 
7)modates  (Giolitti),  A.,  ii,  211. 
phosphides  (Graxger),  A.,  ii,  547. 
sulphate,  electrolysis  of,  as  a  basis  for 

acidimetry  (Laxge),  A.,  ii,  106. 
sodium     sulphate,     preparation     and 

solubility  of  (Koppel),  A.,  ii,  78. 
ammonium    polysulphide   (HoFMAXN 

and  Hochtlex),  A.,  ii,  728. 
Cupric   chromate   (Groger),    A.,    ii, 

647. 
Cuprous  oxide,  ammoniacal,  oxidation 
of  (Meyer),  A.,  ii,  78. 
sulphate   and    its    compound    with 
carbon  monoxide   (Joanxis),  A., 
i,  371. 
Copper   acetylide,    colloidal   (Kijspert), 
A.,  i,  406. 
cyanide,  double  salts  of,  with  sodium 
cyanide  (Grossmaxn),  A.,  ii,  476. 
Copper,  assay  of,  by  the  iodide  method 
(Low),  a.,  ii,  334. 
estimation  of,  iodometrically,  as  cup- 
rous xanthate  (Rupp  and  Kraus.s), 
A.,  ii,  106. 
estimation     of,      volumetrically,      by 
means  of  potassium  xanthate  (On- 
Do),  A.,  ii,  758. 
separation   of,  from  bismuth  (Riede- 
kkr),  a.,  ii,  762. 


Copper  ores  (StEVAXovir),  A.,  ii,  301. 
argi'ntiferons,      from      Mexico    (Frrz- 
patrick),  a.,  ii,  300. 
Copper  pellicles  obtained  byionoplastics, 
action    of  iodine  on    (Houllevigue), 
A.,  ii,  597. 
Copper  spirals,  catalytic  reactions  caused 

by  (TrillatXA.,  ii,  589. 
Condensations  in  presence  of  metals  and 
their    chlorides    (Bakuxix),     A.,     i, 
818. 
Cooling   and  stirring  aj)paratus    (Pi.ax- 

cher),  a.,  ii,  722. 
Corn-cockle,      detection     of,     in      flour 

(Medkus  and  Kober),  A.,  ii,  251. 
Corydaline,  relation  between  absorption 
spectra  and  the  chemical  constitution 
of,    berberine,    and     other     alkaloids 
(Dobbie    and    Lauder),     T.,     605  ; 
P.,  7. 
Corynocarpin    from    the    fruit     of    the 
karaka  tree  (Easterfield  and  A.ston), 
P.,  191. 
Cotarnine,     constitution     of    (Dobbie, 
Lauder,  and  Tinkler),   T.,  598; 
P.,  75. 
constitution    of,    and    its    derivatives 

(Freund  and  Becker),  A.,  i,  572. 
relative    strengths     of    the     alkaline 
hydroxides    and     of    ammonia     as 
measured  by  their  action  on  (Dob- 
bie,   Lauder,  and   Tixkler),    P., 
280. 
Cotton    seed     oil,    Halphen's    test     for 
(Sjollema   and  Tulleken),    A.,    ii, 
47  ;  (Fuljier),  A.,  ii,  249. 
Coumaran  and  its  homologues,  synthesis 

of  (Stoermer  and  Goni,),  A.,  i,  848. 
Coumaranyl-1-methylcarbinol    and     its 
])henylurethane       (Stoermer        and 
SniAFFRrO,  A.,  i,  847. 
Coumarin,   4-hydroxy-,   and    its   6:S-di- 
chloro-,  and  their  -3-carboxylic  acids, 
ethyl  esters  (Axschutz),  A.,  i,  270. 
Coumarone-tar,    truxene  from  (Kraem- 

er),  a.,  i,  .332. 
Coumaryl-1-metliylcarbinol      and      its 
lihenylurethane       (Stoermer        and 
Sciiaffer),  a.,  i,  847. 
Cows,  effect  of  some  mineral  substances 
on  (ScHULTE-B.JiUMixonAus),  A.,    ii, 
569. 
Cream   of  tartar.      See    Tartaric    acid, 

jiotassium  hydrogen  salt. 
Creatine,  estimation  of  nitrogen  in,  by 
Kjeldahrs  method  (KuTscHFR  and 
Steudei,  ;  Schoxdorff),  A.,  ii,  687; 
(Bn(iER,  Fixgerlixg,  and  Morgex), 
A.,  ii,  753  ;  (Mai.fatti),  A.,  ii,  754. 
Crenilnbrus  jmvo,  blue  colouring  matter 
from  the  tins  of  (v.  Zeyxek),  A.,  i, 
304. 


INDEX   OF   SUBJECTS. 


923 


Creosote,  assay  of,  liy  moans  of  glycerol 

and  water  (Michonneai'),  A.,  ii,  338. 

Cresols,  m-  and;)-,  sejnration  of  (Fiuma 

Rro.  Rurr.F.ns),  A.,  i,  479,  555. 
y-Cresol,    cliloro-derivatives,    and    their 
acyl  derivatives,  and  the  action  of 
nitric  acid  on  (Zixcke,  Schneiper, 
and  Emmerich),  A.,  i,  756. 
3-chloro-5-amino-,    and     its    diacetyl 
compound,      and     the     action     of 
chlorine   on,    and   3-chloro-5-nitro-, 
and   its    salts,    methyl    ether    and 
acetate   (Zintke,   Schneider,   and 
?"mmei:ich\  A.,  i,  759. 
ji'-Cresolketoclilorides.         See      Ketodi- 

hydrotolnenos. 
Cresotic     acids.        See     Toluic    Acids, 

hydroxy-. 
Cress.   Para,    constituents  of  (Gerber), 

A.,  ii.  609. 
Cress  seed  oil  (Wij.s),  A.,  i,  602. 
Cretinism  in  calves  (Seligmaxn),  A.,  ii, 

443. 
Critical  constants  of  some  organic  com- 
pounds (VEsriGXAXi),  A.,  i,  545. 
density  (Trauhe),  A.,  ii,  637. 
magnitudes,     relation     between,    and 
heat  of  vaporisation  (Batschix.ski), 
A.,  ii,  409. 
phenomena,    the  gaseous  liquid   state 
(SchCkareff),  a.,  ii,  710. 
law     of    the     rectilinear     diameter 

(Batschixski),  a.,  ii,  10. 
of  partially  miscible  liquids  (Kuen- 
EX),  A.."ii,  410. 
solution    temperature,    physical   con- 
.stants,  and  osmotic  pressure  (Cris- 
mer),  a.,  ii,  10. 
states  of  a  binary  system  (Saurel), 
A.,  ii,  132. 
Crotin-immunity  (Jacoby),  A.,  ii,  674. 
Crotonaldazine  and  its  salts  and   poly- 
meride,    and   its    conversion    into    5- 
niethylpyrazoline     (Hlad/k),    A.,    i, 
740.  ■ 
Croton-cliloral,  influence  of  blood-gases 

on  (IjIvon).  A.,  ii,  161. 
Crotonic    acid   and   its   ethyl  ester,  and 
woCrotonic  acid,    action   of    nitrogen 
pf-ruxidr  on  (Ecoroff),  A.,  i,  790. 
Crotonic    acid,    /3-aminn-,    ethyl    ester, 
action  of  nitrous aciil  on  (v.  Ei'LEit), 
A.,  i,  234. 
8-hydroxy-,  e.stcrs,  acyl  <lerivativos  of 
(Rouveault  and  Boxcekt),  A.,  i, 
63,  64. 
Percrotonic  acid  (Clover  and  UiCH- 
Mi'Nii.,  A.,  i,  397. 
Crotonic  anhydride  and  ]Kroxidc(Cl.oVKR 

and  i;i(HMiiM>  .  A.,  i,  •■!97. 
^-Crotonylphenylhydrazine   (Rupe   and 
Metz),  a.,  i,  536. 


Cryolites  (Baud),  A.,  ii,  214. 
Cryoscopic  behaviour  and  constitution  of 
solvents,  relation  between  (AuwERS, 
ISIaxx,  and  Gierig),  A.,  ii,  268. 
notes  (AuwER.s  and  Gierio),  A.,  ii, 
268, 
Cryoscopy,     studies      on      comparative 

(RoBERTsnx),  T.,  1425  ;  P.,  223. 
Crystalline  form  of  iron  and  manganese 
carbides  and  silicides  (Spexcer), 
A.,  ii,  373. 
of  radium  bromide  (Rixxe),  A.,  ii, 
369. 
Crystallisation,  relation  of  temperature 
to  velocity  of  (Borodowsky),  A.,  ii, 
357. 
of  hiemoglobin  (Reichert),  A.,  i,  543. 
of    sparingly   soluble   substances   (de 
Scinri,TEx),  A.,  ii,  533. 
Crystallisation  constants  of  cryoscopic 
.solvents  (Bruxi  and  Padoa),  A.,  ii, 
715. 
Crystallisation-velocity,  molecular 

lowering   of  the,  by  the  addition   of 
foreign  compounds  (v.  Pickardt),  A., 
ii,  66. 
Crystallography  of  r-cocaine  and  ecgon- 
ino  (WiLL.STATTER  and  Bode),  A., 
i,  361. 
of  some  lichcnic  acids  (Kappex),  A.,  i, 

175. 
of  some  organic  compounds  (Jaeoer), 
A.,  i,  240. 
Crystals,  variations  of  angles  observed 
in  (Miers),  a.,  ii,  472. 
litpiid  (RoTARSKi),  A.,  i,  869. 

nature  of  (Schenck),  A.,  ii,  137. 
mixed,  eutectic  and  transition  points 
of  (Duhem),  a.,  ii,  718. 
hydrated,  maxima  and   minima  of 
the     decomposition     curves     for 
(HoLLMAXx),  A.,  ii,  279. 
of    mercuric    chloride    and     iodide 
(Padoa  and  Tihaldi),  A.,  ii,  728. 
of  mercuric  iodide  and  silver  iodide 
(Steoer),  a.,  ii,  482. 
Crystal-violet,     reduced,     reaction     of 

(Cau.sse),  a.,  ii,  584. 
i^-Cumenol-alcohol,  j^rcparation  of  (Max- 

Assk),  a.,  i,  2S. 
'V'Cuminic  acid  (Skmmi.kr),  A.,  i,  353. 
Cuminylidene  3-methyl'?/r-A»hexanone, 

nit.'itioM  <.f  (If  ai.i.kr),  a.,  i,  564. 
4-Cuminyl/.>'V)quinoline.        Sec      A-ji-iso- 

Pni|iynii'nzyl/<'"iiiino]ine. 
if'-Cumylglycinyl        ethyl        urethane 
(Fkekiiiis   and    I5i;Ei;srEivr),    A.,   i, 
18. 
/S-i^/Cumylhydantoin     (Frerhhs     and 

r>RKi-sri-|ir),   A.,  i,   IS. 
Cupric  and  Cuprous  salts.      Sec  under 
Copper. 
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Cupro-uranite,  degree    of  liydration    of 

(BucHHOLz),  A.,  ii,  554. 
Curcumin  and  its  potassium  salt  (Perkix 
and  Wilson-),  T.,  140. 
formula  of,  and  its  benzoyl  derivative 
(Perkin  and  Phipps),  P.,  285. 
Current.     See  under  Electrochemistry, 
Currents,     demarcation,     produced     by 
chemical  reagents  on  muscle  (Henze), 
A.,  ii,  163. 
Cuttle-fish,  oxydases  in  (Gessard),  A., 

ii,  441. 
Cyanbenzyline  (v.    Walther),   A.,  i, 

582. 
Cyanic  acid,  polymerisation  of  (Kron- 

stein),  a.,  i,  80. 
Cyanates,    cyanides,     thiocyanates,    and 
sulphides,   estimation  and    sepai'ation 
of  (MiLBAUER),  A.,  ii,  392. 
Cyanogen  bromide,  action  of,  on  benzyl 
cyanide     (v.      Braun),      A.,     i, 
697. 
action     of,     on     methylene      bases 
(v.    Braun  and  Rover),  A.,  i, 
464. 
action     of,    on     tertiary    nitrogen 
derivatives  with  a  negative  group- 
ing (v.  Braun),  A.,  i,  610. 
chloride,  action   of,   on   methylamine 
(Kaes.s  and  Gruszkiewicz),  A.,  i, 
11. 
iodide  as  an  indicator  for  acids  (KasTLE 

and  Clarke),  A.,  ii,  683. 

Hydrocyanic  acid  {hydrogen  cyanide), 

amount     of,     in      cigar     smoke 

(Habehmann),      a.,      ii,      174  ; 

(Thoms),  a.,  ii,  324. 

presence  of,  in  fodder-plants  (Brun- 

NiCH),  T.,  788;  P.,  148. 
presence  of,  in   Sorghum   (Slade), 

A.,  ii,  233. 
electrochemical  synthesis  of  (Grusz- 

KiEAVicz),  A.,  i,  327. 
solubility,  electrolytic  conductivity 
and    chemical    action    in    liquid 
(Kaiilenberg   and    Schlundt), 
A.,  ii,  57. 
reactions  involving  the  addition  of, 
to  carbon  compounds  (Larwortu  ). 
T.,  995  ;  P.,  189. 
poisonous  effect  of,  on  the  catalysis 
of  hydrogen  peroxide  by  colloidal 
metals        (Loevenhart         and 
Kastle),   a.,   ii,    415;    (Book), 
A.,  ii,  416. 
estimation        of,        volumetrically 
(Andrews),  A.,  ii,  695. 
Cyanides,  action  of  iron  in  the  forma- 
tion of  (T.\uber),  a.,  i,  328. 
cyanates,    thiocyanates,    and     sul- 
phides, estimation  and  scjiaration 
of  (Milbauer),  a.,  ii,  392. 


Cyariuric  acid,   new  compounds  (Diels 

and  Liebermann),  A.,  i,  867. 
Cyanuric     acid,     iiioiw\h\o\-,     and    its 
dimetliyl      derivative     (Diels      %nd 
Liebermann),  A.,  i,  868. 
Cyaphenine,  <ri-^-hydroxy-.     See  2:4:6- 
Triphenyl-l:3:5-triazine,      iW-^-hydr- 
oxy-. 
Cyclamin    and    Cyclamiretin    (Plzak), 

A.,  i,  643. 
Cyprinus  carpio,  the  mesenterial  fat  of 

(Zdarek),  a.,  ii,  499. 
Cysteic  acid  and  its  salts  (Friedmann), 

A.,  i,  75. 
Cystein,  constitution  of  (Friedmann), 

A.,  i,  75. 
Cystin  (Patten),  A.,  i,  792. 

synthesis    of   (Erlenmeyer),    A.,    i, 

791. 
constitution  of  (Friedmann),  A.,  i, 

75. 
change  of,  into  taurine  in  the  organism 

(v.  Bergmann),  a.,  ii,  665. 
reaction  of  (Riza),  A.,  ii,  460. 
Cystin   diathesis    in    families   (Abder- 

halden),  a.,  ii,   564. 
Cystinhydantoic     acid     and     its    salts 

(Friedmann),  A.,  i,  75. 
Cytosine  and  its  salts  (Kossel  and 
Steudel),  a.,  i,  303,  451,  667  ;  ii, 
311  ;  (Levene),  a.,  i,  375,  668 ; 
(Wheeler  and  Johnson),  A.,  i, 
526. 
preparation  of  (Kutsgher),  A.,  i,  668. 


Dammar   wood  oil   (Haensel),    A.,    i, 

187. 
Daphnetin  and  its  potassium  salt  (Per- 
kin and  Wilson),  T.,  134, 
Datura  oil  (Holde),  A.,  i,  140. 
Decacyclene.     See  Trinaphthylenebenz- 

ene. 
Decane-o«-diol        (Bouveault        and 

Blanc),  A.,  i,  731. 
Decarbonised  substances,  estimation  of 

iron,    phosphoric     and    hydrochloric 

acids  in  (Neumann),  A.,  ii,  243. 
Decarbousnic  acid,   formula  of,  and  its 

salts    and  anilide  (Widman),    A.,    i, 

96. 
Decarbousnole,     formula    of,    and    its 

acetyl   derivative   (Widman),   A.,   i, 

97. 
Decarburisation   of  steel   and    of  thin 

metallic  plates  by  evaporisation  under 

reduced   pressure   (Belloc),     A.,    ii, 

484. 
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a-Decinoic   acid   {hcpt[ilpropiolic    acid), 
ami  Its  esters  (MoiiiKr  and  Delange), 
A.,  i,  313. 
Decocacetin  (Hesse),  A.,  i,  192. 
Decoicacid  [a-melhuhuinoic  acid),  and  its 

amide  vGrEiiBET),  A.,  i,  62. 
Decomposition.     See  Atlinity. 
Decoy lacetic  acid,    ethyl   ester  and  its 
coi)i)er  salt  (.MouiiKr  and  Delange), 
A.,  i,  400. 
Decyl  alcohol     {dimethyllieptylcarhinol) 

(HnriiKN),  A.,  i,  48. 
Decyl  alcohol  {^■y-mdhylnonanol)  (Bou- 

vEAVi.T  and  Blanc),  A.,  i,  730. 
Decyl   alcohol   {^-mctliijlnonyl  alcohol), 
and    its    acetate    (Guerbet),    A.,    i, 
61. 
Decyl         alcohol        (tripropylcarbinol) 

(Grignakd),  a.,   i,  455. 
Deen's,  van,  reactiou  (Tarugi),  A.,  ii, 

460. 
Delphocurarine       from       Delphiniums 

iHeyl),   A.,  i,   650. 
Denitrification  (Vookhees),  A.,  ii,  35. 
Density  iu  relation  to  chemical  composi- 
tion and  constitution  ;  halogenated 
compouuds ;     sulphur     compounds 
(Kanonnikoff),  a.,  ii,   11. 
of  nitric  oxide  (Gray),  P.,  66. 
of  solutions  of  some  carbon  compouuds 

(Speyers),  a.,  ii,  64. 
of  small  quantity  of  substance,    vol- 
umenometer for  the  determination  of 
the  (Zehnder),  a.,  ii,  198. 
of  sulphuric  acid,  influence  of  impuri- 
ties  on    the    (Marshall),   A.,    ii, 
205. 
of  water-alcohol  mixtures,   variations 

in  (Vittenet),  A.,  i,  221. 
See  also  \'apour  density. 
Deoxybenzoin  and  its  rfZarnino-  and  di- 
hydroxy-derivatives  and  their  acetyl 
derivatives   (Zincke    and    Fries), 
A.,  i,  182. 
action     of     7rt-nitrobenzaldehyde    on 
(Ruhemann),  T.,  1377  ;  P.,  247. 
Deoxybenzoin,  ^-chloro-,  and  ji>-chloro- 
a-cyuuo-,    and    the    oxime    of    the 
chlorocyano-derivative,  and  ehloro- 
iminoocyano-    (v.     Walther    and 
Hirschberg),  a.,  i,  494. 
di-jj-hydroxy-,      and      its-    rft'acetate 
(Zincke  and  Fries),  A.,  i,   182. 
Deoxybenzoincarboxylic  acid,  ;[>-chloro-, 
and      its     oxiine,      pluiiylliydrazonc, 
esters,  tunl  amide  (V.  Walthek  and 
Hii'.sciiBEiu;;,  A.,  i,  495. 
Deoxybilianic  acid,  dichlovo-  (I'regl), 

A.,  i,  :;l^. 
Deoxycholic  acid,   isolation  of,  and  its 
oxidation   products   (Pkeol),    A.,    i, 
ai5. 


Derris  uliginosa,  chemistry  of  the  stem 

of  (Power),  A.,  ii,  323. 
Desmotroposantonin.     See   under    San- 
tonin. 
Destrictic  acid  (Zopf),  A.,  i,  763. 
Desylacetic  acid   (Jai'P  and   Miciiie), 

T.,  -Ib-.i  ;  P.,  21. 
o-Desyl/.wbutyric      acid      (Jai'P      and 

Miciiie),  T.,  308. 
a-Desylenepropionic      acid    (Japp    and 

Mil  HIE),   T.,   27y  ;  P.,  21. 
a-Desylpropionic   acid   (Japp   and  Mi- 

CHIK),  T.,  299. 
Dextrin  iodides,    relation   of  hydriodic 
acid  audits  salts  to  (Hale),  A.,  i,  151. 
Dextrins,  nomenclature  of  (Svniewski), 

A.,  i,  69. 
Dextrinose  (Syniewski),  A.,  i,  70. 
Dextrose      {d-ylucosc ;     grape     sugar), 
presence    of,   iu  the    cephalorachid 
liquid   (Grimbert  and  Coulaud), 
A.,  ii,  385. 
production     of,     in     animal     tissues 
(Cadeac  and  Maignon),  A.,  ii,  675. 
formation  of,  from  the  end  products 
of    pancreatic    proteolysis    (Stiles 
and  Lusk),  A.,  ii,  668. 
mutarotation    of,    as    influenced    by 
acids,  bases,  and  salts  (Lowry'),  T., 
1314  ;  P.,  156. 
velocity    of  hydrolysis  of  (Herzog) 

A.,  ii,  230. 
equilibrium     between     maltose     and 

(PoMERANZ),    A.,   ii,    65. 
combustion  of,  in  the  organism,  and 
the  inlluence  of  the  pancreas  on  it 
(Cohnheim),  a.,  ii,  738. 
action   of  hydrogen  peroxide   on,    in 
presence  of  ferrous  sulphate  (MoR- 
RELLand  Crofts),  T.,  1290;  P., 208. 
synthetical    action  of  a  maltase-con- 
taiuing  yeast  extract,  of  taka-diast- 
ase,  and  of  pancreatic  ferments  on 
(Hill),  T.,  578  ;  P.,  99. 
methyl  ethers  (PuiiDiE  and  Irvine), 
T.,    1021;  P.,    192;    (PuRUiE  and 
Bridgett),  T.,  1037  ;  P.,  193. 
compound  of,  with  aluminium  hydr- 
oxide (Chapman),  P.,  74. 
zinc    compound  of  (v,   Grabowski), 

A.,  i,  606. 
detection   of  maltose   in  presence   of 

(Grimbert),  A.,  ii,  338. 
estimation     of,     deiisimetrically,    in 
urine  (Lohnstein),  A.,  ii,  187. 
Diabetes   (glycosuria),    acetone   in   (Le 
Goff),  a.,  ii,  675. 
hiemochromatosis  in    (BEA'rriE),  A., 

ii,  675. 
adrenaliiie  (NoEL  Paton),  A.,  ii,  443. 
experimental    and  phloridzin    (SflKO 
and  VuuT),  A.,  ii,  22tt. 
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Diabetes,  phloridzin  (Pavy,  Brudie,  and 
SiAU),   A.,   ii,  501  ;  (Stiles  and 
Lusk),  a.,  ii,  675. 
influence  of  camphor  on  the  excre- 
tion of  dextrose  in  (Jackson),  A., 
ii,  316. 
respiration  in  (Mendel  and  Lusk), 
A.,  ii,  674. 
Diacet-.     See  also  Diacetyl-,  and  under 

the  parent  Substance. 
Diacetone   alcohol,    oxime   of,    and  its 

reduction  (KoiiN  and  Lindauer),  A., 

i,  73. 
Diacetoneamine,  oxidation  of  (Bamberg- 
er and  Seliumax),  A.,  i,  323. 
Diacetonehydroxylamine,  ketonic  nature 

of,  and  its  phenylhydrazone  (Harries 

and  Ferrari),  A.,  i,  320. 
Diacetoxy-.     See  also  under  the  parent 

Substance. 
5:10-Diacetoxy-l:2:7:8-tetrametlioxy- 

brazan  (v.    Kostanecki  and  Rost), 

A.,  i,  646. 
5;10-Diacetoxy  2:7:8-trimethoxybrazaii 

(v.   Kostanecki  and  Lloyd),   A.,  i, 

646. 
Diacetyl-.     See  also  Diacet-,  and  under 

the  parent  Substance. 
Diacetyl,    condensation    of,    with   ethyl 
oxalate  (Diels),  A.,  i,  400. 

polymeride  of,   ketone  Ci,Hi40,    from 
the    reduction    of  the    (Diels  and 
Jost),  a.,  i,  427. 
Diacetylz/w/ioacetylhydrazone      methyl 

ether  (DiELS  and  voM  Dokp),  A.,  i, 

862. 
4:6-Diacetyl-wi-cresol   and  its    dioxime 

(Knoevenagel),  a.,  i,  638. 
2:4-Diacetyl-2:4-dimetliyl-l-metliyI- 

cycZohexenone-S     and     its     dioxime 

(Knoevenagel),  A.,  i,  639. 
Diacetyldimethylpyrazine  and  its  semi- 

carbazone  (Wolff,   Bock,    Lorentz, 

and  Trappe),  A.,  i,  210. 
Di-o-acetylhydrazobenzene.       See    Me- 

thylanthranil. 
2 :4-Diacetyl- 1  -methy  hv/c^hexenone  -  5 

(Knoevenagel),  A.,  i,  638. 
2:4-Diacetyl-4-inetliylol-l-methylt7/c^- 

hexenone-5   (Knoevenagel),   A.,    i, 

639. 
8:6-Diacetyl-4-methylpyrazole  and  its  di- 
oxime (Wolff,   Bock,  Lokentz,  and 

Trappe),  A.,  i,  209. 
Diacetylortboaitric     acid,     formula    of 

(Bictet  and  Genequand),  A.,  i,  675. 
2:4-Diacetyl-3-phenyl-l-methyk?/t7o- 

liexenone-5    (Knoevenagel),    A.,   i, 

637. 
3:5-Diacetyl-4-phenylpyrazole  (Wolff, 

Bock,  Lorentz,  and  Trappe),  A.,  i, 

209. 


Diacetylphenylurazole    (Wheeler  and 

J(iiinsun),  a.,  i,  693. 
Diacetylsuccinic  acid,  etliyl  ester,  action 

of  hydrazine  hydrate  on  (BiJLOW  and 

v.  Kuafft),  a.,  i,  196. 
Dialkylacetic  acids,  ureidesof(GEBRiJD- 

KK  VON  Xiessen),  a.,  i,  798. 
;83-Dialkylhydroxylamines,   preparation 

of  (WiELAND),  A.,  i,  686. 
2:4-Dialkylseiiiicarbazides  and  their  in- 
tramolecular trausfurmatious   (Buscii 

and  Frey),  A.,  i,  537. 
Diallage  from  Naniest,  Moravia(Kov.vR), 

A.,  ii,  557. 
Diallyltoluidines    (Menschutkin     and 

Simanowsky),  a.,  i,  750. 
Dialysis.     See  under  Dilfusiou. 
Diameter,  law  of  the  rectilinear  (Bat- 

sciiiNSKi),  A.,  ii,  10. 
"  Diamine-gold  "  (Meyer  and  Maier), 

A.,  i,  870. 
Diamines    from    phellandreue     nitrites, 

and  their   benzoyl  derivatives  (Wal- 

LACii  and  Bocker),  A.,  i,  105. 
w-Diamines,  aromatic,  condensation  of, 

with  chloroform  (Weinschenk),  A., 

i,  281. 
Diamonds,    fluorescence    and  phosphor- 
escence of,  and  their  influence  on  the 
photographic    plate    (Rosenheim), 
A.,  ii,  123. 

temperature  of,  and  the  combustion 
of,  in  oxygen  (Moissan),  A.,  ii, 
141. 

transformation  of,  into  charcoal  during 
oxidation  (Berthelot),  A.,  ii,  142. 

artiticial,  preparation  of  (v.  Hassling- 
er),  a.,  ii,  142. 
Di/ioamylamine  ferri-  and  ferro-cyamides 

(ClIRETIEX),  A.,  i,  155. 
Diamylsulphone-ethane,  -methane,  and 

-phenylmethane         (Posner         and 

Hazard),  A.,  i,  242. 
1:5-Dianilinoantliraquinone,    and  di-p- 

hydroxy-  and  di-p-niixo-  (Kauflek), 

A.,  i,  427. 
Dianilino(^ibromo-o-benzoquinone  and  its 

additive     compounds    (Jackson    and 

i'oRTER),  A.,  i,  102. 
Dianilinobromo-jO-benzoquinone         anil 

(Jackson  and  Porter),  A.,  i,  102. 
Dianilino^rf?(/chlorostilbenequinone 

(ZiNCKE  and  Fries),  A.,  i,  181. 
Dianilinoglyoximedimethylmalonylic 

acid  ami  di-p-c\\\o\-o-,    methyl   esters 

(Perkin),  T.,  1222. 
2:6-Dianilino-4-metliyl-5-ethylpyrimid- 

ine  (Bvk),  A.,  i,  658. 
Dianisidine,   diazonium   salt,    action  of 

heat  on  (Cain),  T.,  692;    P.,   136. 
Dianisyldibydrazone-oxalacetic       acid, 

ethyl  ester  (llAmscHoNu),  A.,  i,  56. 
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Dianisyldiphenyltetrazoline  (H.vmbekg- 

EU  ami  rK.M.SKL),  A.,  1,  2S4,  "286. 
Dianisylidene  3-metliylc7/(7oliexanone, 

lotatiuu  of  1  ll.vi.i.Kli),  A.,  i,  5(34. 
Dianisylidenepbenoxyacetone  (Stokkm- 

Kit  and  Weiu.n),    A.,  i,  -11. 
Diaphragms,   behaviour  ol",  in  the  elec- 
Irul^sib  of  salt  solutions   (Hittouk), 
A.,  ii,  40(3. 
Diastase  from  Amcebae  (Mouton),  A.,  ii, 
3(3. 
supjiosed    lactic,    which     decomposes 
saloi  (DESMOULifcKEs),   A.,  ii,  31-2, 
6(37;  (MiELE  and  Willem),  A.,  ii, 
604. 
malt,  action  of,  on  potato  starch  paste 
(Davis  and  Lingj,  P.,  275. 
Diastases,  general  theory  of  the  action  of 
certain  (Henki),  A.,  ii,  135. 
hydrolytic,    intluem'e    of    the    stereo- 
cheniieal  conliguratiou  of  glucosides 
on  the  activity  of  (Puttevin),  A.,  i, 
378  ;  ii,  230. 
r6le  of  oxidising,  in  the  preparation  of 
tea,  and  tlieir  influence  on  sumach 
leaves  (Asu  and  Pozzi-Escur),  A.,  ii, 
322. 
Diastatic  action,  influence  of  carbon  di- 

oxitle  on  (Muiiu),  A.,  i,  377. 
Diazoacenaphthylene         (Fkancesconi 

and  PiiiAZZtiLi;,  A.,  i,  501. 
Diazoacetoacetic   acid,  ethyl  ester,  an- 
hydride of  (Woi-FF,  Buck,  Lokextz, 
and  TiLAi'PE),  A.,  i,  203. 
Diazoacetylacetone,        anhydride        of 

(WuLKF,  PjOiK,  LuKENTZ,andTKAPFE), 

A.,  i,  204. 
Diazoamiuobenzene,     2:2-rfichloro-     (v. 

NlEMENTUWSKl),  A.,  i,   133. 

o-Diazoaminobenzoic   acid  (v.  Niemen- 

T(jwsKi),  A.,  i,  133. 
Diazoamino-compoands,    limits    of    the 
formation  ot  (v.  NiEMENTowsKi  and 
WiCHRowsKi),  A. ,i,  133. 

e(iuiiibriiini  of  the   isomeric  forma  of 
(VALbEi.j,  A.,  i,  299. 
Diazo-auhydrides  (Wolff,  Bock,  Lor- 

EM/.,  and  Tkafi'E),  A.,  i,  203. 
Diazobenzene    salts.        See    Diazouium 

salts. 
Diazobenzenemethylamine    (Dlmkotu), 

A.,  i,  450. 
Diazobenzoylacetone,       anhydride      of 

( \V(ii. KK,  IliK.K,  LoiiENrz,andTuAi'PE), 

A.,  i,  20 1. 
Diazocompound,   C'mHjjOjNj,    from   a- 

plienyl-2-amino-3-hydroxy-4-methox\- 

cinnamic   acid  (Pscuoiiu  and   Vocjt- 

iiERK),  A.,  i,  184. 
Diazo-compoundsf  H ANTZ8CH  andWECHs- 

l.Ei;^  A.,  1,  '.ilO. 


Diazo-coinpounds,  rate  of  decomposition 

of  (Cain  and  Nicoll),  T.,  206. 

influence  of  temperature  on  the  rate  of 

decomposition  of  (Cain  and  jN'icoll), 

T.,  470;  P.,  63. 

new   decompositions  of  (Biehuincer 

and  l>u.scii).  A.,  i,  296. 
migration  of  atoms   iu    (Hantzsch), 

A.,  i,  665. 
relation    between,    and     nitroso-com- 
pounds  and  diazo-ethers  (Hantzscii 
and  Weciisler),  A.,  i,  210. 
reduction  of  (Hantzsch  and  Vock), 
A.,  i,  664. 
Diazo  -  ethers,         decomposition        of 
(Hantzscii),  A.,  i,  869. 
hydrolysis  of  (Hantzsch  and  Wechs- 
LER),      A.,     i,     210  ;      (V.     EULKK), 
A.,  i,  722. 
relation     between     diazo-conipounds, 
nitroso-compounds  and   (Hantzsch 
and  Wechslek),  A.,  i,  210. 
Diazo  group,    replacement    of,    by    tlie 

amiuu-group  (Wacker),  A.,  i,  132. 
Diazo-hydroxides((^i«;:o-/t2/(Z/-flteA-), consti- 
tution of  (Hantzsch),  A.,  i,  212. 
Diazomethane  (Wecscheider  and  Geii- 

kinger),  a.,  i,  685. 
Diazonaphthalene  clilorides,  o-  and  fi-, 
rate    of  decomposition   of  (Cain  and 
NicuLi,),  T.,  208. 
Diazonaphthalenesulphonic    acids,   and 
8-hydroxy-,  rate  of  decomposition  of 
(Cain  and  Nicoll),  T.,  210. 
Diazonium  (heii::cnediazoiiiuiii)  chloride, 
interaction    of,    witli    zinc    ethyl 
(Bamberger  and  Ticuwinsky), 
A.,i,  131;  (Ticuwinsky),  A., i, 441. 
triiodo-  (Hantzsch),  A.,  i,  665. 
acid  fluoride  and  its  bromo-  and  nitro- 
derivatives  (Hantzscu  and  Vock), 
A.,  i,  664. 
hydroxides,    the    conditions   influenc- 
ing the  interchange  of  halogen  and 
hydroxyl  in  (Orion),  T.,  796  ;    P., 
161  ;  A.,  i,  297. 
salts,      rate     of     decomposition      of 
(v.  Eulek),  A.,  i,  298. 
decomposition     of,     with     phenols 
(Norris,  Macintyke,  and  Curse), 
A.,  i,  372. 
interaction       of,      with       alcohols 
(Hantzsch and  Vock),  A.,  i,  664. 
interaction  of,  with  santonin  deriva- 
tives (Wedekinu  and  Schmidt), 
A.,   i,    542  ;  (Euancesconi),  A., 
i,  830. 
.f-^-i  bromo-  and  4'-^nchloro-  (Okton), 
A.,  i,  297. 

^■iiilio-  (Hantzsch),  A.,  i,  663. 
Diazophenols.     See  t^uiiiuuediuzides. 
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6-Diazoplienol-4-sulphonic  acid,  •2-iiitro- 

(^Hadisuhe  Amlin-  &.  Soda-Fabrik), 

A.,  i,  665. 
Diazo-reaction   iu    the   diphenyl    series 

(Cain),  T.,  688;  P.,  136. 
Diazotisation   of  dilUcultly  diazotisable 
amines  (Skiuler),  A.,  i,  868. 

of  liydraziue  (Betti),  A.,  i,  78. 
Diazotoluenephenylhydrazine  (Stolle), 

A.,  ii,  101. 
Diazoxides   {diazotates),    constitution   of 
(Hantzsch),  a.,  i,  212. 

mechanism  of    Friedlander's   reaction 
for    converting,    into   hydrocarbons 
(Eibner),  a.,  i,  447. 
4-Diazo-/«-xylene-5-sulphonic  acid,  and 

6-nitro-,  and  their  reactions  with  alco- 
hols (Junghahn),  a.,  i,  22. 
Dibenzenyl-2:5-disulphydro-i^-f^2amino- 

benzene   (Green   and    Perkin),    T.  , 

1207  ;  P.,  206. 
Dibenzoxy-.     See  also  under  the  parent 

Substance. 
Dibenzoxybenzylideuemalouic  acid 

(Hayduck),  a.,  i,  827. 
Dibenzoyl-.     See  also  under  the  parent 

Substance. 
Dibenzoylbenzidine    (Biehringer    and 

Br.scH),  A.,  i,  296. 
Dibenzoylcaffeic  acid  and  its  ethyl  ester 

(Hayduck),  A.,  i,  827. 
Dibenzoylmethane,   compound   of,  with 

silicon  chloride  and   its   double   salts 

(Dilthey),  a.,  i,  592. 
Dibenzoylmorpholquinone       (Pschorr, 

Jaeckel,  and  Fecut),  A.,  i,  194. 
Dibenzoylpheuylaminoguanidine 

(Wheeler  and   Beardsley),   A.,   i, 

294. 
a7-Dibenzoyl-^-plieiiyl-a7-dimethyl- 

propane,  }ireparation  of  (Abell),  T., 

364  ;  P.,  17. 
Dibenzoylphenylethyl-i/'-semithiocarb- 

azide   (  VVueeler    and    Beardsley), 

A.,  i,  294. 
o7-Dibeiizoyl-/3-plienyl-o-methylprop- 

ane   and    its  dioxime,  pi-eparation  of 

(Abell),  T.,  362;  P.,  17. 
07-Dibenzoyl-^-phenylpropane   and     its 

dio.xime,   preparation  ot  (Abell),  T., 

364;  P.,  17. 
Dibenzoylpbenyl-^'tolylaiiiinoguaiiidine 

(Wheeler   and   Beardsley),    A.,    i, 

294. 
Dibenzyl  carbonate   (Bischoff   and   v. 
Hedenstrum),    a.,    i,    26;    (Bis- 
choff), A.,  i,  261. 

<e<rachloro(;iliydroxy-,  and  its  f/i'acetate 
(ZiNCKE  and  Fries),  A.,  i,  180. 
Dibenzyl-acetoacetic  and  -acetic   acids, 

di-p-uitvo-,  ethyl  esters  (Romeo),  A., 

i,  260. 


Dibenzylacetone,  action  of  sulphuric 
acid  nionohydrate  on  (Vorlanuer 
and  Sghroedter),  A.,  i,  496. 

2:8-Dibenzylamino-3:7-dimethylacridiiie 
and   its    disulphonic   acid    (Farben- 

FABRIKEN    VORM.    F.     BAYER   &   Cc), 

A.,  i,  584. 
s-Dibenzyltefmaminoditolylmethane 

(Farbenfabriken  vojiM.   F.   Bayer 

&  Co.),  A.,  i,  584. 
Dibenzylcyanoacetic    acid,    c?i-^-nitro-, 

ethyl  ester,  and  amide  (Romeo),  A., 

i,  260. 
Dibenzylcyanoacetoimino-ether,      di-p- 

nitro-  (KoMEo),  A.,  i,  260. 
Dibenzyldihydrotetrazine,     fZi-j?-amino- 

and  its  diazotisation  (Junghahn  and 

BuNiMOwacz),  A.,  i,  131. 
o-Di-o-benzylenepyridine,   synthesis   of, 

and  its  salts  (Errera),  A.,  i,  855. 
o-Di-o-benzylenol-     and     -benzylenone- 

pyridines,    and    the   dioxime   of    the 

ketone,  preparation  of  (Errer.\),  A., 

i,  855. 
iV-I)ibenzyl-*S'-ethylrfttliiouretliaiie     (v. 

Braun),  a.,  i,  14. 
Dibenzylformal  (Desoud^:),  A.,  i,  168. 
Dibenzyl-hydroxylamine  and  -urethane 

(v.  Braun),  A.,  i,  611. 
s-Dibenzylhydrylhydrazine      and       its 

hydrochloride,  acyl  and  nitroso-deriv- 

atives  (Darapsky^),  A.,  i,  369. 
Dibenzylideneacetone,    action    of     sul- 
phuric acid  and  acetic  anhydride  on 
(VoRLANDERand  Schroedter),  a., 
i,  496. 

compound  of,  with  hydrogen  chloride 
(Vorlander  and  Mumme),  A.,  i, 
495 ;  (Thiele  and  Straus),  A., 
i,  707. 

di-  and  tetra-bvovni^e,  (Groebel),  A., 
i,  497. 
Dibenzylideneacetone,  (Zihydroxy-,   and 

its     salts,      acetate     and     isomeride 

(Zincke  and  Muhlhausen),   A.,    i, 

265. 
Dibenzylideneacetoneimine   hydrochlor- 
ide (Ruhemann),  T.,  379  ;   P.,  50. 
Dibenzylidenecii/t/opentanone,    (^iamino- 
and  dinitro-derivatives  (Mentzel), 
A.,  i,  497. 

di-p-hyAvoxy-,     and     its     dibenzoate 
(Mentzel),  A.,  i,  497. 
Dibenzylidenepheiioxyacetone  (Stoerm- 

ER  and  Wehln),  A.,  i,  41. 
Dibenzylidenetrimethyl-a-pyridyl     ket- 
one (C.  and  A.  Engler),  A.,  1,  113. 
Dibenzylmalononitrile,  (i!j-^-nitro- 

(KoMEo),  A.,  i,  260. 
Dibenzyl-o-napbtliylamine,      dt-o-nitro- 

(Dakier  and  Mannassewitch),  A., 

i,  82. 
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Dibenzylresorcinol    sulphate,    (^tainino- 

(P'UIEDLANMIEK  aiul  V.    HoUVATH),  A., 

i.  253. 
(w-Dibenzylsulphone-ethane       (Posner 

and  Hazard),  A.,  i,  243. 
Dibenzyltetrazine,  di-p-amino-,  and  its 

diacetyl    derivative    (Junghaiin    and 

Bi'NiMinvicz),  A.,  i,  131. 
ao-Dibenzylthiolpropionic  acid  (Posner 

and  Hazaup),  A.,  i,  243. 
Dibomeolamine   and   its  sulphate,   and 

Dibomeolnitrosoamine  (Einhorn  and 

Jahn),  a.,  i,  44. 
Dif'sobutylaminoacetic  acid,   2-methoxy- 

phenjl  ester,  and  its  salts  (Einhokx 

and  HUTZ),  A.,  i,  90. 
Dibutylresorcinol  and  its  isomeride  and 

their    diacetates    (GniEWir.scH),    A., 

i,  27. 
Di-Ji-    and    -wo-butyramides    (Tarbou- 

riech),  a.,  i,  681. 
Dicamphanylamine,         1  :l-rf;hydroxy-. 

See  Dibomeolamine. 
Dicamphenewopyrazine    and    its     nier- 

curichlorides,  methiodide,  and  picrate 

(Einhorx  and  Jahn),  A.,  i,  44. 
Dicamphor  pinacone   (Malmgren),   A., 

i,  ni. 

Dicamphorylamine  and  its  hydnichlor- 
ide  and  sulphate  and  Dicamphoryl- 
nitrosoamine  (Einhorn  and  Jahn), 
A.,  i,  44. 

Dicamphorylethylcarbinol(MALMGREN), 
A.,  i,  711. 

Dicamphorylmethylcarbinol  and  its 
oxime  (Mal.M(;ken),  A.,  i,  711. 

o-Dicamphylic  acid  and  its  salts  (Peu- 
KiN),  T.,  862. 
rfi'hydroxy-,    and    its   silver   salt   and 
acetyl    derivative     (Perkin),     T., 
■      864. 

Dicarbo-base,  We-ssel's,  reactions  of 
(.S(hai.l),  a.,  i,  201. 

Dicarboxyaconitic  acid  (propylencpenta- 
carhaxylic  acid),  methyl  ester,  and 
sodium  and  methylamraonium  deriv- 
atives (AssciiiJTz),  A.,  i,  550. 

a5-Dicarboxyadipic  acid  (buktnele'ra- 
carboxylic  acid),  ^y-diummo-,  and  the 
lactam  of  the  o5-(iibromo-a7-rfiamino- 
acid  CTRAfBK),  A.,  i,  76. 

3:4-Dicarboxy-A'  2:5-dimethylpyrryl7?- 
acetophenone,    ethyl     ester    (iSiLOW 
and  NoTTDOHM;,  A.,  i,  274. 

3:4-Dicarboxy-iV-2:6-dimethylpyrryl-;o- 
benzoylpyruvic     acid,      etliyl     ester 
(Bfi.ow     and      Nottroum),     A.,     i, 
275. 

Dicentra  Cucullaria,  alkaloids  of 
(Fischer  and  Soell),  A.,  i,  193. 

Dicentra  formosa,  alkaloids  of  (Heyl), 
A.,  i,  716. 

LXXXIV.  ii. 


Dichroism  of  mixed  liquids,  influence  of 

temperature  on  the,  and  verification 

of  the  law  of  indices  (Meslix),  A., 

ii,  585. 

magnetic,    of    liquids   as   a   means  of 

classification  (Meslin),  A.,  ii,  529. 
magnetic  and  electric,  of  liquids  (Mks- 

lin),  a.,  ii,  408. 
spontaneous,   of  mixed  liquids   (Mes- 
lin), A.,  ii,  521. 
Dicresotides,   o-,   m-  and  p-  (Einhorn 

and  Mkitleu),  A.,  i,  30. 
Dicuminylidene-3-methyl(//(^'^"hexanone, 

rotation  of  (Haller),  A.,  i,  564. 
Dicumylidenec7/tfopentanone(MENTZEL), 

A.,  i,  497. 
Dicyclic  compounds,  stereochemistry  of 

(Jacobsex),  a.,  ii,  68. 
Didymium     oxide,    estimation    of,    by 
iodine  (Meyer  and  Koss),  A.,  ii,  45. 
orthophosphate,  absorption    spectrum 
of  (Waeoner),  a.,  ii,  729. 
Dielectric      constants.        See      Electro- 
chemistry. 
Diethanolhydrazine        (Kxork         and 

Biiowxsnox),  A.,  i,  154. 
Dietlienyl-2:5-disulphydro-;j-'//amino- 
benzene   (Greex   and    Perkin),    T., 
1206  ;  P.,  206. 
Diethoxycyanuric   chloride  (Diels  and 

LiKiiERMAXx),  A.,  i,  868. 
l:3-Diethoxyphen-5-oxy-cinnamic      and 
-fumaric   acids,  ethyl   esters   (Ruhe- 
maxn),  T.,  1134;  p.,  202. 
Di-;j-ethoxyphenylcyanuric         chloride 
(Diels  and  LiEiiF.R.MAXx),  A.,  i,  868. 
3:5-Diethoxy-l-phenyl-4:5-diliydrotri- 

azole  (Ackee),  A.,  i,  867. 
Diethyl   phosphite    (Levitsky),    A.,    i, 

7;!  3. 
Diethylacetoacetic  acid,  methyl   ester, 
preparation  of  (Grigxard),  A.,  i,  791. 
Diethylamine,  rfithio-  (v.  Braun),  A., 

i,  fill. 
Diethylaminoacetic    acid,    bornyl    and 
nienthyl     esters     and     their     salts 
(Einhorn  and  Jahx),  A.,  i,  351. 
phenol  esters,  and  their  .salts  (Einhorn 
and  Hi'rz),  A.,  i,  90. 
a-Diethylaminoanthraquinone,    8-nitro- 

(FAIiliENiAliKIKEN     VnR.M.     F.     B.\YER 

k  Co.),  A.,  i,  499. 
;>-Diethylaminodiphenylaniine-m-carb- 

oxylic  acid,  /^hydroxy-  (Cassella  & 

C(i.),  A.,  i,  860. 
Diethylaminofluoran,    mono-    and    tri- 

chloro-  (Fai'.iiwkuke  vorm.  Mei.ster, 

Li-ciis,  &  BiMNi.NG),  A.,  i,  509. 
Diethylaminophenyldimethylpyrazol- 

one,     jtreparation      of    (Fakhwekke 

VORM.  Melstek,  Lucius,  &  Bruning), 

A.,  i,  866. 
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?j-Diethylaminophenyl-;>-hydroxy-?«- 
tolylamine  (Cassella  &  Co.),  A.,  i, 
860. 
Diethyl^e^raaminophenyl-o-tolylmeth- 
ane     (Farbenfabriken    vorm.     F. 
Bayer  &  Co.),  A.,  i,  519. 
CC  Diethylbarbituric    acid  (Gebruder 

VON  Niessen),  a.,  i,  799. 
Diethylbenzenylamidine,    benzoyl  deri- 
vative    of,     and     its     platiuichloride 
(Lander),  T.,  323;  P.,  16. 
s-Diethylbenzidine  and  its  diacyl  deriva- 
tives and  nitrosoamine  (Bamberger 
and  Tichwinsky),  A.,  i,  132. 
and   its   dinitrosoamine   and   diacetyl 
and    dibenzoyl    derivatives    (Tich- 
winsky), A.,  i,  442. 
Diethylbutenylbenzene  (Ruber),  A.,  i, 

471. 
Diethyl-  di  -cMoroaminoazobenzene-??- 
sulphonic    acid   and    its   barium   salt 
(GoLDscHMiDT   and   Keller),    A.,  i, 
135. 
Diethylhydroxylamine     and    its     salts 

(Wieland),  a.,  i,  686. 
Diethyl   ketone,  condensation   of,    with 
hypophosphorous  acid  (Marie),  A.,  i, 
678. 
Diethylmalonylcarbamide  as  a  narcotic 
(Fischer  and  v.  Mering),  A.,  i,  552. 
Di-jj-ethylphenyliodinium,     and    iodo-, 
hydroxides    and    salts    (Willgerodt 
and  Bergdolt),  A.,  i,  745. 
Diethyl-propionamide  and  -urethane  (v. 

Braun),  a.,  i,  611. 
a^-Diethylsuccinic   acid   (hcxanedicarh- 
oxylic  acid),   j^henyl  ester  (Bischoff 
and  V.  Hedenstrom),  A.,  i,  86. 
l:4-Diethyl-2-vinylbenzene  (Klages  and 

Kiel),  A.,  i,  553. 
Diffusion  : — 

Diffusion,  a  consequence  of  the  kinetic 
theory  of  (Thovert),  A.,  ii,  13. 
Dialysis    experiments   with    metallic 

hydroxides  (Herz),   A.,  ii,   62. 
Osmotic  pressure  (Smits),  A.,  ii,  530. 
physical  constants,  and  critical  solu- 
tion temperature  (Crismer),  A., 
ii,  10. 
and  negative  pressure,  relation  be- 
between  (Hulett),  a.,  ii,  133. 
deduction  of  the  magnitude  of,  in 
dilute  solutions  according  to  the 
kinetic  theory  (^Fireman),  A.,  ii, 
133. 
of   a  solution   of   variable  density 
(Planck),  A.,  ii,  272. 
Digestibility  of  carbohydrates  (Weiser 
and  Zaitschek),  A.,  ii,  225. 
of  pentosans  (Weiser),  A.,  ii,  507. 
of  vegetables  (Bryant  and  Milner), 
A.,  ii,  739. 


Dig«stion   in    the    stomach   and    small 
intestine  (Zunz),  A.,  ii,  159. 
of  gelatin  (Levene  and  Stookey),  A., 

ii,  308. 
of  nitrogen,  effect  of  muscular  activity 

on  the  (Wait),  A.,  ii,  308. 
of  proteids  by  the  pancreas  ferments 
(Fischer  and  Abderhalden),  A., 
ii,  666. 
pancreatic,  influence  of  the  autolytic 
ferment  on  (Halpern),  A.,  ii,  738. 
peptic,    influence    of   manganese   and 
iron  on  (Cohn),    A.,  ii,  166. 
end-products     of    (Salaskin    and 
Kowalewsky),      a.,      ii,     559; 
(Langstein),  a.,  ii,  670. 
proteid,  in  man  (Heinrich  ;  Levene 
and  Stookey),  A.,  ii,  309. 
in  the  stomach  (Glaessner), 'A.,  ii, 
85. 
salivary,  in  the  stomach  (Cannon  and 

Day),  a.,  ii,  308,  667. 
tryptic,    influence    of    antiseptics    on 
(Kaufmann),  a.,  ii,  743. 
influence  of  hydroxyl  ions  on  (  Kanitz 

and  Dietze),  A.,  ii,  160. 
behaviour  of  serum  towards  (Oppen- 

heimer  and  Aron),  A.,  ii,  738. 
influence    of,    on    precipitation   re- 
actions   (Oppenheimer),    a.,    ii, 
665. 
See  also  Stomach. 

Autodigestion,  pancreatic,  new  product 

of  (Baum  ;  Swain),  A.,  ii,  225. 

Digitalin,  estimation  of,  in  official  ])xe- 

parations    of    digitalis   and    digitalin 

(Ecalle),  a.,  ii,  344. 

Digitalis  leaves,  evaluation  of  (Ziegen- 

bein),  a.,  ii,  118. 
oa-Diglutaric  acid,  synthesis  of  (Silber- 

RAU  and  Easterfield),  P.,  38. 
Diglycylglycine  (Fischer  and   Otto), 
A.,  i,  608. 
and  its  ethyl  ester  (Fischer),  A.,  i, 
799. 
Diglycylglycineamidecarboxylic      acid 
and  its  ethyl  ester  (Fischer),  A.,  i, 
466. 
Diglycylglycinecarboxylic    acid,   esters 

(Fischer),  A.,  i,  466. 
Dihydrowo-apiole  and  -safrole,  r/tbromo- 
o-hydroxy-,    and    its  acyl,    methoxy, 
and    ethoxy    derivatives   (Pond    and 
Siegfried),  A.,  i,  417. 
Dihydrobenzene,    rZ/bromo-     (Crossley 

and  Haas),  T.,  504;  P.,  75. 
A^-^-Dihydrobenzene,  3:5-c?ichloro- 

(Crossley  and  Haas),  T.,  495;   P., 
75. 
Dihydrobenzenes,  A^^-    and   A^'*-,  pre- 
paration of  (Harries  and  Antoni), 
A.,  i,  614. 
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Dihydrocamphene.     nitration     of,     and 
amino-,  ;iiul  its  salts  and  acyl  deriva- 
tives, and  bromouitro-  (Konowaloff 
and  Kikina),  A.,  i,  269. 
r-Dihydrocampholene,  o-amino-,  and  its 
oxaniidf,       picratc      and      carbamide 
(Blanc  and  Dkskontaixes),  A. ,  i,  565. 
Dihydrocampholenesultonecarboxylic 
acid,  bromo-,  and  its  methyl  and  ethyl 
esters  (Hauvey  and  LArwoivrii),  T., 
1110;  P.,  148. 
Dihydro-S-campholenetrimethylammon- 
ium   hydroxide,    iodide,    and    platini- 
ehloride  (HnrvEAVLX  and  Blanc),  A., 
i,  613. 
r-a-Dihydrocamplioleiiic    acid    and    its 
amide   (Blanc   and    Desfontaines), 
A.,  i,  565. 
Dihydro-jS-campholytic   acid,  r^ibromo-, 

esters  iPkI'.KIN),  T.,  860. 

Dihydro-a-camphylic   acid,  if ihydvoxy-, 

anditssaltsand  monoacetate(PERKlN), 

T.,  855. 

Dihydro-o-     and     -yS-camphylic     acids, 

bromo-derivatives  (Perkin),  T. ,  840. 

Dihydrocarvoxide    and     its     dibromide 

Semmlf.i;\   a.,  i,  353. 
Dihydrocarvylamine,  new/;-menthadiene 

from  (Hauiues),  A.,  i,  743. 
Dihydro/socaryophyllene  (Semmler),  A., 

i,  505. 
Dihydro-?«-cymene       (Harries        and 

Antoni',  a.,  i,  615. 
Dihydrolimonene  (.Semmler),  A.,  i,  505. 
A'-Dihydro-a-naphthoic    acid,   menthyl 
ester,  and   its  rotation  (Rupe,  Lotz, 
and  .SiLBERiiERf;),  A.,  i,  566. 
A--Dihydro-a-naphthoic    acid,    menthyl 
ester,    and    its    rotation    (RuPE    and 
.SiLnEHBER(;),   A.,  i,  567. 
Dihydro-//4-nitrophenylphenylp3rrimid- 
one.    See  Uiphenyldiliydropyrimidone, 
//i-nitio-. 
Dihydrophellandrene  (Se.mmler),  A.,  i, 

505. 
DihydrotV^phoronecarbozylic  acid 

(Farbwerke  vorm. Melster, Lucius, 
&  Brl-ning),  a.,  i,  502. 
Dihydroisophoronecyanohydrin    (Farb- 
werke voR.M.    Meister,  Lucius,  & 
Br.tJNiNo),  A.,  i,  627. 
Dihydroi^ophorylcarboxylic   acids,   and 
amid's,  ri.s-  and  trans-hydvoxy-  (Farb- 
wekke   viirm.   .Meister,  Lucius,   & 
Bruninc;),  a.,  i,  627. 
Dihydropalegenone,  and  its  constitution, 
and     its    oxime,     anil     .semicarbazone 
(Walla*  H,  Cullmann,  and  Theoe), 
A.,  i,  568. 
Dihydropyridine   synthesis,  Hantzsch's, 
and     its     extension    (Knoeve.vaoel, 
Erler,  and  Keixecke),  A.,  i,  651. 


Dihydroquinazoline  (Gabriel),  A.,  i, 
445. 

Dihydroresorcin,   action  of   phosphorus 
haloids  on  (Orossley  and  Haas), 
T.,  494  ;  P.,  75, 
hydrobromide       and      hydrochloride 
(C'ko.ssley  and   Haas),  T.,  499. 

Dihydro8tyryl-6-methylpyridine,  '2-m- 
nitro-o-liydroxy-,  and  its  salts  (Wern- 
er), A.,"i,  574. 

Dihydrostyrylquinoline,  o-nitro-2-o- 
hvdroxy-,  and  its  salts  (Loew),  A.,  i, 
578. 

Dihydrotanacetone  (Semmler),  A.,  i, 
505. 

A^'^-Dihydroterephthalic  acid,  conden- 
sation products  of  (Thiele  and 
Giese),  a.,  i,  424. 

A-'^-Dihydroterephthalic  acid,  methyl 
ester,  behaviour  of,  at  liigli  tempera- 
tures, and  in  presence  of  spongy 
platinum  (Knoevenagel  and  Berg- 
dolt),  A.,  i,  830. 

Dihydrotetrazine  derivatives,  formation 
of  (JuxGHAHX  and  Bunimowicz),  A., 
i,  130. 

Dihydroxy-compounds.  See  under  the 
parent  Substances. 

Dihydro-o-xylene.     See  Cantharene. 

Dihydro-//;  xylene  (Harries  and  An- 
ToNi),  A.,  i,  614. 

ao-Diketoadipic  acid,  ;87-(/zcyano-,  ethyl 
ester  (.Michael),  A.,  i,  736. 

o/8-Diketobutyric  acid,  ethyl  ester,  ap- 
dimethylaniinoanil  of  (S.vcHS,  Wolff, 
and  Kraft),  A.,  i,  793. 

Diketodi-jS-hydroxypropylpiperazine 
(FiscHKR  and  Leuchs),  A.,  i,  12. 

Diketohydrindene.     See  Indandione. 

2Diketohydrindeneindone-3-carbozylic 
acid  and  •J-hroino-  (STAi>LEi;),A.,i,102. 

2-Diketoliydrindene-3  methoxy-,  -3- 
ethoxy-,  -2-bromo-3-methoxy-,  ami 
-2-bromo-3-etlioxy-hydrindone-3  carb- 
oxylolactones  (Siahlei;!,  .-V.,  i,  102. 

l:3-Diketo-4-methyltetrahydrobenzeiie, 
;MV(/r/fiiloro-(ZiNCKE,  S(  hneider,  ami 
E.mmerich),  a.,  i,  759. 

a-Diketone-osazones,  formation  of,  from 
aldehydephenylhydrazones  (BiLTZ 
ami  SiEDEN),  A.,   i,   120. 

Diketones,  miinonoid,  action  of  sul- 
phuric acid  on  (Oeciisner  de  Co- 
ninck),  a.,  i,  710. 

iS-Diketones,  olefinic,  actionof  benzamid- 
iiie  on(KriiEMANN),T.,1371  ;  P., 246. 

l:2-Diketone8,  constitution  of  mono- 
s.-niiiarb.izones  and  acetylhydrazones 
of  (i)iKi.s  and  voM  D(jrp),  A.,  i,  862. 

1:3  Diketones,  derivatives  of,  containing 
nitrogen  (SroiiBEand  Werdermann), 
A.,  i,  423. 
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l:3-Diketoiies  of  the  ]ientatnethylene 
series,  tautomerism  in  (Stobbe  and 
WERnEllMANN),  A.,  i,  421. 

5-(l:5-)Diketones  (Knoevenagel),   A., 

i,  636 ;  (Knoevenagel,    Ekler,  and 

Reinecke),  a.,  i,  651. 
aS-Diketonic     esters,     preparation     of 

(Sachs,   Wolff,  and  Kkaft),  A.,  i, 

793. 
Di-?)-ketotolane  (bichloride,   h^xachlovo- 

(Zincke  and  Fries),  A.,  i,  183. 
Dilatograph,    self-registering    (v.    S,\H- 

MEN  and  Tammann),  A.,  ii,  356. 
Dimethoxyanhydroglycogallol   and   its 

potassium  salt  (Perkin  and  Wilson), 

T.,  137. 
Dimethoxybenzene,  f^ibromonitro- 

(Jacksox  and  Fiske),   A.,  i,   689. 
2>-Diiiiethoxybenzliydrol  and  its  acetate 

(Schnackenberg  and  Scroll),  A.,  i, 

341. 
2:4-Dimetlioxybenzoic  acid  {dimethyl-$- 

rcsorcylic    acid),    methyl    and    ethyl 

esters    (Perkin    and    Schiess),    P., 

14. 
3:4  Dimethoxybenzoic  acid,  2-hydroxy-, 
and   its  metliyl  ester  (Herzig  and 
Pollak),  a.,  i,  346. 

5-liydroxy-,  and  its  methyl  ester 
(Herzig  and  Pollak),  A.,  i, 
89. 

6-nitroso-       (Sumuleanu),      A.,     i, 
632. 
3:5-Dimetlioxybenzoic      acid     and     its 

methyl  ester  (BiJLOW  and  Riess),  A., 

i,  101. 
^j-Dimethoxybenzopbenone       and       its 

phenyl  hydrazoue      (Schnackenberg 

and  Scroll),  A.,  i     "  H. 
l:2-Dimethoxybenzoplienoiieoxime,      3- 

hydroxy-  (Bartolotti  and   Linaki), 

A.,  i,  177. 
2:4-Dimethoxybenzoylacetophenone 

(Pkrkin  and  Schiess),  P.,  14. 
35  Dimethoxybenzoylaoetophenone  and 
its    copper    salt,    and    iso-oxazoles 
from   (BiJLOW  and    RiEss),    A.,    i, 
101. 

quinonoid     benzopyranol    derivatives 
from   (BtJLOW   and  RiEss),    A.,   i, 
715. 
Dimethoxybisbenzaronyl  and  its  reduc- 
tion   (KuHEMANN),    T.,     1132  ;     p., 

202. 
Dimethoxybisketocoumaran         (Ruhe- 

mann),  T.,   1133. 
3:4-Diiiiethoxy-a-cMorobenzyldeoxyben- 

zoin  (Klages  and   Tetzner),   A.,  i, 

101. 
7:8Dimethoxychromoiie     and    its    -2- 

carboxylic  acid  (David  and  v.  Kos- 

tanecki),  a.,  i  272, 


Dimethoxycinnamic    acids,   j8-2:4-   and 

3:4-,  and   their  ethyl   esters  (Perkin 

and  Schiess),  P.,  14. 
Dimethoxycyanuric     chloride     (Diels 

and  Liebermann),  A.,  i,  868. 
aa-Dimethoxydihydrocinnamic         acid, 

methyl  ester,  and  sodium   salt  (Mou- 

REU),  A.,  i,  698. 
4:4'-Dimetlioxydiphenylinetbane,     3:3'- 

(i^z'ivmino-  and  3:3'-fZmitro-  (Badische 

Anilin-  &  Soha-Fabuik),  A.,  i,  558. 
2:5-Dimethoxy-3-ethoxy-l-propylbenz- 

ene    and    4-nitro-     (Thoms),    A.,    i, 

558. 
7:8-Dimethoxy-2-methylchromone 

(Blumberg  and  v.  Kostanecki),  A., 

i,  644. 
2:5-Dimethoxy-a-inetbylcinnamic     acid 

(Thoms),  A.,  i,  415. 
Dimethoxynaphthalenes,  1:5-,  2:3-,  and 

2:6-  (Kauffmann  and  Beisswenger), 

A.,  i,  330. 
3:6-Dimethoxypheiiaiithrene,       4-hydr- 

ox}^-.     See  Thehaol. 
3:4-Dinietlioxyphenanthrenecarboxylic 

acid(PscHORR,  Jaeckel,  aiid  Fecht), 

A.,  i,  195. 
3:6-Diinethoxypbenanthrene-9-carboxy- 

lic  acid,  4-hydroxy-   (Pschorr,   Sey- 

DEL,  and  StQhrer),  A.,  i,  168. 
4-(3';5-')Dimetboxyphenyl-2-phenyl-l:4- 

dihydropyran,     7 -hydroxy-,    and    its 

acetate   (Bulow   and   Riess),   A.,    i, 

715. 
2:3-Dimethoxypbeiiol  (Herzig  and  Pol- 
lak), A.,  i,  34(j. 
3:4-Diniethoxyphenyl-o5-c?zbromoprop- 

ionic  acid,  ethyl  ester   (Perkin  and 

Schiess),  P.,  15. 
5-Dimethoxyphenyl-3-phenylMOOxazole 

(BtJLOW  and  Riess),  A.,  i,  101. 
3:4-Dimethoxypbenylpropiolic         acid, 

formation  of  (Perkin  and  Schiess), 

P.,  15. 
Di-y'-methoxyphenylsuccinamide  and  di- 

nitro-  (Fici),  A.,  i,  162. 
Dimetboxy-l-propenylbenzenes,  2:5-  and 

4:5-  (Thoms),  A.,  i,  415. 
2:5-Dimethoxy-l-propylbenzene,  and  4- 

amino-  and  its  acetyl  derivative,  and 

4-nitro-  (Thoms),  A.,  i,  415. 
4:5-Dimethoxy-l-propylbenzene,  2- 

amino-,     and     '2,-mnno-,     '2:Q-di-    and 

2-:i:&-tri-m\rQ-  (Thoms),  A.,  i,  415. 
2:5-Dimethoxy-3-??-propyloxy-l-propyl- 

benzene  and  4-nitro-  (Thoms),  A.,  i, 

558. 
Dimetboxypyrimidine,    chloro-   (Btirr- 

ner),  a.,  i,  659. 
4:4'-Dimethoxy8tilbene,     3 :5 :3'  :5'-te<m- 

bromo-,  and  its  dibromide  (Auwers), 

A.,  i,  622. 
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3;4Dimethoxyvinylphenanthreiie  ami 
its  piciate  and  tetrahromo-derivative 
(PscHORR,  Jaeckel,  and  Fecht),  A., 
i,  194. 

Dimethylacetoacetic  acid,  methyl  ester, 
action  of  nitric  aoid  on  (1'eukin)  T., 
1-J17. 

aa-Dimethylacetonedicarboxylic  acid, 
ethyl  ester,  and  its  preparation  and 
reduction  (Peukin  and  Smith),  T., 
12. 

2:7-Dimethylacridine  and  its  hydride 
and  salts  (Ui.i.maxn'  and  Waitz),  A., 
i,  r<\9. 

2:7-Dimethylacridine.  6-aniino-,  and  its 
acetyl  derivative  and  hydrochloride 
(Ullmann  and  Mijhi.hausek),  A.,  i, 
r.20. 

3:7-Dimetliylacridiiie  and  2:S-(//annno- 
(IIaask),  a.,  i,  360. 

Dimetliyl-4-allylbenzenes,  1:2-  and 
1:3-   (Kt'N(KKLL\   A.,   i,   617. 

a-Dimethylaminoalizarin  (Faubenfab- 
i:iKEN  vciKM.  F.  IjAyer  &  Co. ),  A., 
i.  49i*. 

a-Dimethylaniinoanthraquinone  and  its 
sulphonic  acid  and  4-chloro-,  4- 
hydroxy-,  and  8-piperidino-deriva- 
tives  (Faubenfabkikex  vorm.  F. 
Bayp:k  &  Co.),  A.,  i,  499. 

Dimethylaminobenzaldehydeindogenide 
iXoKi/riNc),  A.,  i,  19S. 

//-Dimethylaminobenzaldehyde,  re- 

actions of,  and  its  /«-nitro-derivative 
and  its  compound  with  acetophenone 
(Sach.s  and  Lewin),  A.,  i,  37. 

;;I)imethylaminobenzaldehydecyanohy- 
drin  (Sachs  and  I.kwin),  A.,  i,  37. 

Dimethylaminobenzylamine  (Tschek- 
NlAc),    A.,    i,   4!t0. 

yv  Dimethylaminobenzyl-aniline,   -meth- 
ylaniline,     -anisidines,     -^^-phenetid- 
ine,      and       -y-toluidine,       a-cyano- 
(Saciis  anil  Lewin),  A.,  i,   38. 
y-Dimethylaminobenzylidene-acetone 
and   -acetophenone    Sachs  and   Lew- 
is), A.,  i,  3.^. 
yij-Dimethylaminobenzylidene-aniline, 
-anisidines,    -y/-phenetidine,    and    -p- 
toluidine  lSaciis  and  Lewin),  A.,  i, 
38. 
/'■Dimethylaminobenzylidene-barbituric 
acid,    -malononitrile,    and     -;;-nitro- 
benzyl  cyanide  (Sach.s  and  Lewi.n), 
A.,  i.  3'.'. 
/'  Dimethylaminodiphenylamine-//(  carb- 
oxylic  acid,  ;^  hydroxy-  (<_'assei,i.a  & 
Co.  t.  A.,  i,  8G(J. " 
Dimethyl/' /mamino-diphenylmethane 
and    phenyl-'v-tolylmethane  (FAitUE.s- 

FABKIKE.V    Vol;.M.     F.     1'<AYKK   il    Co.), 

A.,  i,  .119. 


Dimethylaminofluoran,  chloro-  (Meis- 
TKi!,  Li'cius,  I'v:  BnfNiNd),  A.,  i,  510. 

2'-Dimethylamino-3'-hydroxy  benzoyl- 
and  -benzyl-3:6  (//chlorobenzoic  acids 
(Sevei;ix),  a.,  i,  202. 

Dimethylamino-2-hydroxy«//chloroan- 
thraquinone  (Seveuin),  A.,  i,  202. 

/'-Dimethylaminomandelic  acid,  hariuni 
salt,  and  amide  (Sachs  and  liEWiN), 
A.,  i,  38. 

9-Dimetliylaminophenaiithrene  nuth  - 
iodide  (Schmidt  and  Stkobel),  A.,  i, 
692. 

Dimethylaminophenyldimethylpyrazol- 
one,     preparation      of     (Fakhwekice 
voKM.    iMEtsiEit,    Li'cius,    ct    Biurx- 
IX(;),  A.,  i,  800. 

Dimethylaminophenyldimethylpyrazol- 
one  camphorates  (Meisteii,  Lucius, 
&  HitrxiNc;),  A.,  i,  530. 

4'-Dimethylaminophenyl  phenyl-,  -4- 
ethoxyphenyl-,  -4-niethoxyphenyl-, 
and  -4-tolyl-M-cyanoazomethines 

(SACirs  and  Lewix),  A.,  i,  38. 

^^I)imethylaminophenyI-;u-hydroxy-//^- 
tolylamine  (Cassella  &  Co. ),  A.,i,800. 

p-Dimethylaminophenyl-thiocarbamide, 
-thiohydantoic     acid,      and     -\p-thio- 
hydantoin  (Wheeler  and  Jamiesox), 
A.,  i,  522. 

Dimethylammonio-cadmium  chloride 
(Laxg),  T.,  724  ;  V.,  125. 

Dimethylanhydracetonebenzils,  a)3-  and 
3)3-,  oxidation  jiroducts  of  (Jai-I'  and 
Mich  IE),  T.,  279  ;  P.,  21. 

Dimethylaniline,  latent  heat  of  vaporisa- 
tion of  (Luoixix),  A.,  ii,  7. 

Dimethylaniline-3-naphthisatin  (Wi- 
cHEi.iiAfs),  A.,  i,  032. 

Dimethylanilinesulphonic  acids,  prc- 
l)aration  of  (.Iunchahn),  A.,  i,  474. 

yj-Dimethylanilinoaminoacetamide  (Lu- 
Mii-.KEand  1'ei:i;ix),  A.,  i,  832. 

2:6-Dimethyl-l:4-anisidine  (Bamberg- 
er), A.,  i,  024. 

2:6-Dimethylanthraquinones,  1:5-,  3:5-, 
and  3:7-<//hydroxy-,  ami  the  mono- 
nu^tiiyl  ether  and  acetyl  derivatives  of 
the  3:5-compound  (Jowett  and  Pot- 
ter), T.,  1331  ;  P.,  220. 

Dimethylapomorphine  and  its  salts 
(Psciioiiii,  .Iaki'kei,,  and  Fecht),  A., 
i,  194. 

2:5-DimethylbenzaldehydeMnd  itsoxinies 
(FnANiKscoNi  and  .Mlndici),  A.,  i, 
420. 

Dimethylbenzene-alaminiam  chloride, 
additive  and  fermentative  jiropcrties 
of  (Oustav.son),  a.,  i,  470,  805. 

Dimethylbenzenylamidine,  l)enzoyl  de- 
rivative, and  ii^  plalinicldnridc  (Lan- 
der), T.,  323  ;  P.,  10. 
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^-Dimethylbenzonitrile     (Fkancesconi 

and  MuxDici),  A.,  i,  426. 
Dimethylbenzonitriles      (Scroll      and 

Kaoeu),  a.,  i,  255. 
Dimetliylbenzophenones,  2:4'-  and  3:4'-, 
and    their     oximes    (ScHAUWiN    ami 
S(_'iio];i(;rN'),  A.,  i,  635. 
1:4-Dimethylbenzyl  alcohol,  acetate,  of 
(Fkancesconi  and  Mrxnici),   A.,  i, 
427. 
2:5-Diinetliylbeiizyl   alcohol    (Fkances- 
coni and  MuNDici),  A.,  i,  427. 
3:5-Dimethylbenzyl  alcohol,  4-hydroxy- 

(Bambergek),  a.,  i,  624. 
2:5-Dimethylbenzyl-2:5-dimethylbenzyl- 
idenehydrazine    and    its    acetyl   and 
benzoyl    derivatives    (Harding    and 
Rice),  A.,  i,  286. 
Dimethyl-wi-biscz/f/ohexenone       (Knoe- 

venaoel),  a.,  i,  638. 
;3-Dimethylbutaiie-a5-diol    ( Bou veaitlt 

and  Blanc),  A.,  i,  730. 
oa-Dimethylbutane-a;35-tricarboxylic 
acid    {hcxanetricarho.ryUc    acid),    and 
)8-cyano-,  and  its  ethyl  ester  (Perkin 
and  Thorpe),  P.,  61. 
Dimethylbutenylbenzene   (PtiiBER),  A., 

i,  471. 
1 :3-Dimethyl-4-a-butenylbenzene 

(Kunckell),  a.,  i,  617. 
;37-Dimethyl-)3-butylene.    See  Hexylene. 
o-Dimethylbutyric    acid.      See    Hexoic 

acid. 
Dimethyl-wi-chloroaminoazobenzene-^- 
sulphonic   acid   and   its   barium    .salt 
(GoLDscHMiDT  and   Keller),   A.,    i, 
135. 
l:4-Dimethyl-4-(iichloroniethyldihydro- 
benzene,     l-hj'droxy-    (Auweks    and 
Keil),  a.,  i,  620. 
4:6-Dimethylcoumaran  (Stoermer  and 

GciHL),  A.,  i,  848. 
Dimethyldiethylpiperazonium  salts 

(Str()Mholm),  a.,  i,  291. 
l:l-Dimethyl-A''^-dihydrobenzene,    3:5- 
(/ichloro-  (Crossley  and  Le  Sukur), 
T.,  112. 
2:5-Dimethyl-2;3  dihydrofuraii-4- 

carboxylic  acid,  cliloro-,   ethyl  ester 
(Hallek  and    March),    A.,    i,    319, 
714. 
Dimethyldihydropyrazine  and   its  salts 
and  oxiilate  (Uabkiel  and  Colman), 
A.,  i,  13. 
3:6-Dimethyl-4:5-dihydropyridazine-4:5- 
dicarboxylic  acid,   esters   (Paal   and 
Ubkek^,  a.,  i,  290. 
3:5-Diiiiethyldihydropyridine-2:6-di- 
carboxylic  acid,  ethyl  ester,  behaviour 
of,  at  higli  temperatures  and  in  pre- 
sence of  spongy  palladium  (Knoeven- 
ACiEL  and  Fuciis),  A. ,  i,  852. 


Dimethyldihydroresorcin,  action  of 
phosphorus  haloids  on  (Crossley 
and  Le  Sueur),  T.,  110. 

anhydride  (Crossley  and  Le  Sueur), 
T.,  119. 
aa-Dimethyldihydrosorbic  acid  {octenoic 

add),  8-liydroxy-,  and  its  ethyl  ester 

and  salts,  .synthesis  of  (.1.\W0KSKY  and 

Reformatsky),  A.,i,  4  ;  (Jaworsky), 

A.,  i,  730. 
y85-Dimethyldihydrosorbic  acid  {odenoic 

acid)  (RuPE  and  Lorz),  A.,  i,  229. 
Dimethyl-l:6-dihydro-l:2:4-triaziae, 

3:5-f//hydroxy-      (Bailky),      A.,      i 

130. 
5:5'-Diniethyldiphenyl-2:2'-disulphonic 

acid,    4:4'-f^ichloro-,    and   its    barium 

.salt  (Elbs   and  Wohlfahrt),   A.,  i, 

213. 
l:8-Dimethyl-4:5-diwopropyl-xantheii 

and   -xanthone   (Fosse  and   Robyn), 

A.,  i,  647. 
Dimethylenetriacetylacetone        (  Knoe- 

venagel),  a.,  i,  639. 
l:3-Dimethyl-2-ethylindole       and       its 

picrate  (Plancher),  A.,  i,  114. 
2:5-Dimethyl-l-ethylindole       (Farben- 

FABRIKEX   VORM.    F.    BaYER   &    Co.), 

A.,  i,  516. 

2:3-Dimethyl-3-ethylindoleiiine  salts 
(Plancher),  A.,  i,  433. 

3:3-Dimethyl-2-ethylindoleiune  and  its 
salts  and  benzoyl  derivative  (Plan- 
cher and  Bonayia),  A.,  i,  433. 

l:3-Dimethyl-3-ethyl-2-methyleneiiidol- 
ine  and  its  acyl  derivatives  (Plan- 
cher ;  Plancher  and  Bonayia),  A., 
i,  433. 

Dimethylethylpyruvic  acid  and  its 
l)henylhydrazone  and  calcium  salt 
(Anschutz  and  Rauff),  A.,  i,  555. 

Dimethylglutaconic  acid  [pcntencdicarh- 
o.njJic  acid)  (m.p.  123°-133°),  and  its 
anhydride  and  anilino-acid  (Blaise), 
A.,  i,  316. 

aa-Dimethylglutaconic  acids  {pcntene- 
dicarboxylic  acids),  cis-  and  trans-, 
syntliesis  of  (Perkin  and  Smith),  T., 
8. 

a7-Dimethylglutaconic  acid  {pentoie- 
dicarbo.cijUc  acid),  ethyl  esters 
(Blaise),  A.,  i,  549. 

Dimethylglutaconic  acids  {pentenedicarh- 
oxijlic  acids)  (Blaise),  A.,  i,  400. 

oo-Dimethylglutaric  acid  {pentancdi- 
carho.cijJic  acid),  preparation  of,  from 
sulphocampholeiiecarboxylic  acid 
(HAKVEYand  Lapvvorth),  T.,  1113  ; 
P.,  148. 
synthesis  of,  and  cis-  and  traiis-fiy- 
r^tbromo-  and  3-hydroxy-  (Perkin 
and  Smith),  T.,  8. 
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aa-Dimethylglutaric  acid  ( penlanedicarb- 

o.vijlic  acid),  synthesis  of,  and  )8-iodo- 

( Blaise),  A.,"i,  604. 
a/3-Dimethylglutaric     acid    {pentancdi- 

ritrh'i.riilk   acid)   and    aiiliyiiride,   and 

its  aiiiliiio-  and  /^-toluidino-derivatives 

(Bi.AisK),  A.,  i,  .-Jl'-. 
oS-Dimethylglutaric    acids    (pentaiiedi- 

carbo.cylii-  acich),  cis-  and  trans-,  and 

their  derivatives  (Thorpe  and  Young), 

T.,  351. 
(•("s-a^-Dimethylglutaric    acid   \iifnl.ane- 

dicarboxi//ic     acid)     and     anhydride 

(Blaise),  A.,  i,  316. 
l:2-Diiiiethylglyoxaliiie    and    its    .salts 

(JowETT  and  Potter),   T.,   469  ;  P., 

56. 
l:4-(orl;5-)Dimetliylglyoxaline    and   its 
salts  (.JowExr),  T.,  445;  P.,  55. 

preparation  and  properties  of,  and  its 

salts  and  dibromo-derivative  (Jow- 

ETT   and    Potter),    T.,    464;    P., 

56. 

ay-Dimethyl-S-heptenonitrile       (Bredt 

an  I  W(iRNAST),  A.,  i,  770. 
Dimethylheptylcarbiiiol.        See    Decyl 

alcohol. 
1 : 1  •  Dimethyl- A^"*-  and  '^'^-CT/cZohexadienes 

(Harries  and  Antoni),   A.,   i,  614  ; 

(Crosslet    and    Le    Suevr),   A.,    i, 

804. 
5:5-Dimetliylhydantoin,4-imino-(PiLorY 
and  Vuuel),  A.,  i,  254. 

2:4-rfaraino-l-hydroxy-,  and  the  action 
of  hydrazine  hydrate  on  (Piloty  and 
Vooel),  a.,  i,  523. 
Dimethylindigotins,   o-  and  p-    (Sand- 

MKVEii  and  CttNZETTi),  A.,  i,  487. 
3:3-Dimethylindolenyl-2-methylketox- 

ime  anil  its  acyl  derivatives  (Pl.\ncher 

and  Bi:)XAViA),  A.,  i,  434. 
Dimethylmalonamic  acid,  methyl  ester 

and  itscalriuni  salt  (Perkin),  T.,  1221. 
Dimethylmalonamide  Perkin),T.,  1221. 
Dime thylmalonanilic  acid,  andyj-chloro-, 

methyl  isturs  (Pkukin),  T.,  1222. 
y^-Dimethylnaphthasafranine  and  its  re- 
actions and  salts  (Fischer  and  Hepp), 

A.,  i,  59. 
Dimethylnonylcarbinol.       See    Dodecyl 

alcohol. 
Dimethylolacetophenone    (van    Marle 

an<l  Tcii.LENs),  A.,  i,  494. 
Dimethyloldimethyleneteracetylacet- 

one    KsipivKNAKKi,),  A.,  i,  *yv.>. 
Dimethylolmethylenebisacetylacetone 

and  ils  diuxinie  (KnoKVE.N'AOEL),  A., 

i,  i;.'.'.'. 
Dimethylpapaveroline     and     its    salts 

(I'lciKi  and  Ki;amki:s),  A.,  i,  358. 
Dimethylpentaglycerol.     See  7-MethyI- 

/3/3-dimctliylol-a-butanol, 


/3-Dimethylpentane-oe-diol  (Bouveault 

and  Blanc),  A.,  i,  731. 
77-Dimethyl  o-pentinoic      acid.        See 

Hi'ptinoif  acid. 
l:2-Dimethyl/.sv)pheno-l:3:4-diazosul- 

phonine  (Ekbom),  A.,  i,  411. 
y)^/-Dimethylphenylformazylcarboxylic 

acid,  nirnthyl  ester  (Lai'Wortii),  T., 

1125  ;  P.,  149. 
Dimetbylphloroglucinol,  triraethyl  ether 

(Hf.kzu;  and  Wexzel),  A.,  i,  491. 
Dimethylphloroglucinolcarboxylic  acid, 

methyl  ethers,  and  their  esters (Herzig 

and  Wenzel),  A.,  i,  491. 
Dimethylphloroglucinolplithalein  ( Lie- 

bekmann  and  Zerner),    A.,  i,  488. 
2:5-Dimethylpiperidine    and    its     salts 

(Ahrens  and  Gorkow),  A.,  i,  515. 
ayS-Dimethylpropanetricarboxylic     acid 

{pentanctricarboxylic     acitl)     (ThorpE 

and  Young),  T.,  358  ;  P.,  248. 
3;4-Dimetliyl-5-propylpyrazole    and  its 

4-carboxylic  acid,  methyl  ester  (Bou- 
veault and  Boxgert),  A.,  i,  145. 
l:3-Dimethylpyra2ole,    preparation   and 

properties  of,  and  its  salts  and  dibromo- 
derivative  (Jowett  and  Potter),  T., 

464;  P.,  56. 
3:5-Dimetbylpyra2ole,4-nitroso-(  Wolff, 

Bock,  Lorentz,  and  Trappe),  A.,  i, 

210. 
Dimethylpyrazolidine  and  its  salts  and 

dibenzoyl  derivative  (Tafel  and  Pfef- 

fermann),  A.,i,  288. 
3:6-Dimethylpyridazine  and  its  salts  and 

-4:5-dicarboxylic  acid,  and  esters  and 

salts  (Paal  and  Urbeu),  A.,  i,  290. 
3:6-Dimethylpyridazinecarboxylic  acid, 

ethyl  ester  (Paal  and  Ubber),  A.,  i, 

290  ;  (Paal  and  Kocii),  A.,  i,  722. 
Dimethylpyridine     {lutidine),     indazole 

derivatives   from  (MiCHAELis  and  v. 

Arend),  a.,  i,  292. 
2: 3 -Dimethylpyridine  from  Scottish  shale 

oil  and  its  salts(GARRETTandS.MVTHE), 

T.,  764  ;  P.,  164. 
2:6-Dimethylpyridine,   condensation  of, 
with  aldehydes  (Werner),   A.,   i, 
574. 

condensation    of,    with    formaldehyde 
(KoENicsand  Haim'e),  A.,  i,  850. 
Dimethylpyridines,    2:5-  and  3:5-,  and 

their  salts,  from  coal  tar  (AilRESs  and 

Gorkow),  A.,  i,  515. 
2:6Dimethylpyridyl-4-hydrazine  and  its 

salts,  hcnzylidenehydrazine,   semicarb- 

azide,      and      jtlienylthiosemicailiazide 

(.Maiukwald  and  Uudzik),  .\.,  1,515. 
2:6-Dimethylpyridyl-4  phenylhydrazine 

and     -azobenzene     and      their    salts 

(.Marckwai.u    and    Kudzik),    A.,    i, 

515. 
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2:4-Dimethylpyrrole,        oxidation        of 
(Plancher  and   Cattadori),    A.,  i, 
361. 
2:5-Dimetliylpyrrole,  1-amino-,    ami  its 
benzoyl    derivative    (BtJLOW    and   v. 
Khafki),  a.,  i,  196. 
2:5-DimetliylpyrroIe-3:4-dicarboxylic 
acid,  1 -amino-,  and  its  ethyl  ester  and 
benzoyl   derivatives    (BiJLOw   and   v. 
Krafft),  a.,  i,  196. 
1:  l-Dimethylquinolinium  picrate  (Dec- 
ker, Eliasbeho,  and  Wislocki),  A.,i, 
718. 
Dimethylsalicylaldeliydes,    o-    and   op- 

{An.selmino),  a.,  i,  122. 
Dimethylsalicylaldehydephenylliydr- 
azones,  ojj-,  )np-,  and]}-  (Anselmino), 
a.,  i,  121. 
aa-Dimethylsorbic   acid   {odinoic  acid), 
;8-hydi'oxy-,   and   its  ethyl  ester  and 
salts  (Jaworsky  and  Reformatsky), 
A.,  i,  4  ;  (Jaworsky),  A.,  i,  730. 
;85-Dimethylsorbic   acid   (odinoic  acid), 
and  its  ethyl  ester  (Rupe  and  LoTz), 
A.,  i,  229. 
Dimethylstannone  (Pfeiffer  and  Leh- 

nardt),  a.,  i,  803. 
2:6-Di-?j-metliylstyrylpyridine    and    its 
.salts     and     tetrabroraide    (Werner), 
A.,  i,  574. 
cut-Dimethylsuccinic  acid  {butanedicarh- 

oxylic  acid)  (Perkin),  T.,  845. 
ao-Dimethylsuccinic  acid  {butanedicarh- 
oxylic  acid),   bromo-,   preparation   of, 
and  action  of  dietliylaniline  on  (Bonk 
and  Henstock),  T.,  1383;  P.,  247. 
2:9-Dimethyltliioquinantliren    and     its 
additive  salts  (Edincjer  and  Ekelev), 
A.,  i,  58. 
iV-,S'-Dimethylr;/tMourethane     (v. 

Braun),  a.,  i,  14. 
Dimethyl-o-toluidine,     latent     heat    of 
vaporisation    of    (Luginin),    A.,     ii, 
7. 
5":5"'-DimethyItriplienylmetbaiie, 
2":2"'-c?iamino-3'-nitro-  and  -4'-nitro- 
(Ullmann   and   Weintraub),  A.,  i, 
520. 
4:5-Dimethyluracil,         synthesis         of 
(Wheeler    and    Merriam),    A.,    i, 
525. 
)3-Dimethyluracil,   hydroxy-  (Behrend 

and  Fi'.iCKF.),  A.,  i,  739. 
77-DiinethylvaIeric  acid.     See  Heptoic 

acid. 
Dimethylvinylacetic  acid.     See  Hexen- 

oic  acid. 
Dimethylvioluric  acid,  action  of  barium 

hydroxide  on  (Wiiiteley),  T.,  18. 
1:8  Dimetbyl-xanthen     and     -xanthone 

(Fosse  and  Kohvn),  A.,  i,  647. 
1:3-Dimetbylxantbine.    See  Theocine. 


4:5-DimethylxantliO]ie    (Fosse),    A.,   i, 

510. 
Dimorpbolyltetrazone       (Knorr      and 

Brownsdon),  a.,  i,  154. 
Dinapbthacarbazoles,  s-l:2-,  and  l:2:2'r- 
(Japp  and  Maitland),  T.,  273;    P., 
19. 
Di-3-naphthacouniarin  (Bartsch),  A.,  i, 

649. 
Di-^-naphthalenesulpho-tyrosine       and 
-tyrosyl-fW-leucine      (Fischer      and 
Beroell),  a.,  i,  694. 
Dinapbthapyranol,       constitution       of 

(Fosse),  A.,  i,  49. 
Di-a-  and  -jS-naphtbyldihydrotetrazines 
(JuNGHAHN  and  Bunimowicz),  a.,  i, 
130. 
DinaphthylenetMopben      (Dziewonski 
and    Bachmann),    A.,   i,  431  ;  (Reh- 
l.\nder),  a.,  i,  571. 
Dinitriles,  condensation  of,  with  phenols 

(V.  Meyer),  A.,  i,  482. 
Dioximes,    behaviour    of,    with    ferrous 
sulphate  and  alkali  (Whiteley),  T., 
27. 
2:6-Dioxy-4-isobutyl-  and  -4-hexyl-pyrid- 
ines,    3:5-(^icyano-,  and  their  deriva- 
tives (GuAREscHi),  A.,  i,  737. 
Dif^/cfopentanediene,  sulphone  of  (Boes), 

A.,  i,  20. 
Dipeptide     derivatives,     .synthesis     of 
(Fischer  and  Otto),  A.,  i,  607. 
and  their  behaviour  towards  pancreas 
ferments   (Fischer  and  Bergell), 
A.,  i,  694. 
Diphenacyl,  halogen  derivatives,  action 
of    silver    acetate     on    (P.\al    and 
Schulze),  a.,  i,  709. 
bromo-    and     chloro-derivatives     and 
their  additive  products  (Paal   and 
Schulze),  A.,  i,  707. 
cyano-   (Paal  and  Schulze),  A.,   i, 

709. 
iodo-derivatives,    and    their    additive 
products  (Paal  and  Schulze),  A., 
i,  708. 
s-Di-9-phenanthrylthiocarbaniide 

(Schmidt  and  Strobel),  A.,  i,  692. 
Diphenoxyhexane    (Hamonet),    A.,    i, 

251. 
Diphenoxy/sopropylphosphorous      acid, 

salts  (Boyd),  T.,  1137. 
Diphenyl,    pyrogenetic    preparation    of, 
by   the  electric  current  (Lob),   A., 
i,  20. 
halogen    derivatives    of   (Cain),    P., 

284. 
3:3'-f?ichloro-4:4'-dihydroxy-     (Cain), 

T.,  691  ;  P.,  137. 
(^ihydroxy-,  and  its  rfiacetate  (NoRRis, 
Macintyre,    and    Corse),    A.,    i, 
372. 
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Diphenyl,  4:4'-(/!liydrox}'-,  halogen  deriv- 
atives of  (Cain),  P.,  284. 
Diphenyl    etiier,    o-hydroxy-,    and     its 
acetyl  derivative  and  methyl  ctlier 
(NoKRis,  Macintyue,  and  CoiiSE), 
A.,  i,  372. 
sulphide    and     sulphoxide,    ju-aniino- 
(Hinsbeug),  a.,  i,  2o2. 
hydroxy-  (IIinsbeiuj),  A.,  i,  251. 
(//sulphide,    3:3'-(/«l)ronio-2:2'-rfjnitro- 
and      3:4:3':4'-/t'//-rtcliloro-6:6'-(/;- 
nitro-  (Blaxksma),  A.,  i,  334. 
4:4'-f/mitro-    (Wohlfahrt),  A.,   i, 
203. 
Diphenylacetic   acid,    chloro-,    ]>repara- 
tion  of,  au'l  triphenylacetic  acid  from 
it   (BisTKZYcKi  and    Herbst),   A.,    i, 
2.".i). 
Diphenylacetylene.     See  Tolane. 
Diphenylamine,    2:3:4-<ribromo-6-nitro- 
(Jalkso.n  and  Fiske),  A.,  i,  690. 
chloro-i\'-acetyl    (Frerichs),     A.,     i, 

610. 
cliloronitro-derivatives  of  (Reveudix 

and  Cr^pieux),  A.,  i,  248. 
2':4'-rfniitro-4-amino-     and      2':4'-r/j- 
nitro-4-hydroxy-,   and   their   acetyl 
derivatives,  bromo-  and  chloro-com- 
pounds    of    (Reverdix    and    Crk- 
I'lEux),  A.,  i,  857. 
DiplienyIamiiie-2'-salphonic    acid,    2:4- 
(//nitio-4'-hydroxy-    (Kalle   &    Co.), 
A.,  i,  816. 
Diphenyl-Z'-anisylmethaneand  its  deriv- 
atives   'V.    liAEYEi:,     Vii.LiGER,    and 
HAM.ENSr.EliEN),   A.,   i,  813. 

l:5-Diplienyl-4-benzyldihydrotriazole, 

</('A'tliii)-  (l^>rsri[,   Kami'hai'sen,  and 

ScHNKiiiEi;),  A.,  i,  .'jill. 
2:3-Diphenyl-l-benzylhydroxyainidiiie 

and  its  hydrochloride  (Ley  and  Hot.z- 

WElssi.;),  A.,  i,  282. 
("•-Diphenyll-benzyl-i//-^//thiobiuret 

fJoiiNsiiN  iind  Ei.MEi!),  A.,  i,  752. 
Diphenylbisazophenol    and     its    ethers 

(.Mi-.VKKand  .\!aii:i;).  A.,  i,  870. 
Diphenyl  3:4:5-///bromoquinoxaline 

(.Iacksdn  and  Fiske),  A.,  i,  690. 
^5  Diphenyl/3  buten-5-one.    See  Phenyl 

inctliylstilljyl  ketone. 
o'/Diphenylbutyl     cyanide,      chloro-fl 

iniino-  i^-iiaino-y-phciujl-a-ch/oro- 

pfu'inilbufi/l    cyanide)    (v.     Waltiiei: 

and  Hir.s(  iiHKRd),  A.,  i,  495. 
Diphenylcarbamide,  nitroso-  (Hantzsch 

and  WiKHsi.KK!,  A.,  i,  211. 
Diphenylcarbamidedisulphoiiic        acid. 

4:4'-'/(aniin<)-  ( FAKur.Ni-AiiiiiKiA 

V.iK.M.      F.      liAYKR     &      Co.),     A.,     i, 

.'>M. 
Dipbenylcarbinols,    syntliesis   of  (Mas- 
son),  A.,  i,  28. 


3:5-Diplieiiyl-l-y'Cliloro-o-tolyltriazole 

(v.  Walther  and  Krumbiegel),  A., 

i,  662. 
Diphenyl- A'-crotolactone      (Jaim'      an<l 

MicHiE),  T.,  283. 
iV-Diphenyl-»S'-dialkyl/.wthiourani       di- 

sulpliides  (v.  Hrai'x  and  UiMrF),  A., 

i,  619. 
Diphenyl-4:4 -dicarboxylic     acid,     3:3'- 

(/udiloro-  ((.'aix),  p.,  284. 
Diphenyldihydrazone-oxalacetic      acid, 

etliyl    ester,    preparation    of    (R.\iiis- 

(■H(ixg),  A. ,  i,  55. 
Diphenyldihydropyridazine    (Paal    and 

Dkncksj,  a.,  i,  289. 
Diphenyidihydropyrimidone,      and     its 

carboxylic    acid,    ethyl   ester  (Ruhe- 

maxx).  T.,  :574  ;  P.,  50. 
Diphenyidihydropyrimidone,      //i-nitro-, 

and   its   carboxylic   acid,   ethyl  ester 

(Ri-hemann),  T.,  719  ;  P.,  128. 
Diphenyldihydrotetrazine,   rfi-m-amino- 

(Ji'xcHAiix    and    BuxiMuwicz),    A., 

i,  131. 
Diphenyl-s-A'-dihydrotetrazinetMol 

(Bu.sch,  Kamphausen,  and  Schxeid- 

ek),  a.,  i,  533. 
1 :4-Diphenyldihydrotriazole,  cTK^othio-, 

and   its    5-methyl   derivative   (BusCH 

and  ScHX eider),  A.,  i,  534. 
Diphenyldimethylammonium  salts 

(Gadomska    and    Decker),     A.,     i, 

692. 
/37-Diphenyl-aa-dimetliylbutyric       acid 

(Japp  and  IMiciiiE),  T.,  311. 
2:3-Diphenyl-l:l-dimethylbutyrolactone 

(y-l>ydi\i.i\//By-ili/>/i'-'>!ll-aa-<ti/iici/i^l- 

biUi/iuc   (icid,    huiuiic   of')    (J.vpp    and 

MicHiE),  T.,  311. 
2:3-DiphenyI-l:l-diniethyl-A'--crotolact- 

one  (.Iai'P  and  iMiciiiE),  T.,  308. 
l:4-Diphenyl-3:6-diniethyldipyrazole 

and   its   methiodide   (MicHAELis  and 

Bexder),  a.,  i,  289. 
a'/3-Diphenyl-aa-dimetliyl-a'j3-oxido- 

glutaric  acid  and  anliydride,  and  the 

aetion  of  jilienylhyilraxine  on  the  acid 

(Japp    and    Miciiie),    T.,    307  ;    P., 

22. 
4:5  Diphenyl-l:3-dimethyl'7/rA/pentan- 

one-2,    1 :  l:5-//«liydi<).\y-,    and    its;  re- 
actions i.Iapp  and  MniiiE),  T.,  295; 

P.,  21. 
4:5-Diphenyll:3  dimethyli-.v'/openten- 

one-2  i.Iapp  and  Mk  iiiK  ,  T.,  303. 
Diphenyl  dimethyl  ,  -diethyl-,  and  -di- 

methylethylthiouram    snlpldtle.s    (v. 
I'.KAUX  and  .SrEi  HKIK),  A.,  i,  619. 
Diphenylene-3:4:5  ''/•/bromoquinoxaline 

(.Iaiksdn  and  Fiskk),  .\.,  i,  6'.HJ. 
2:3 -Diphenyleneindole.     Sue  9:10- Plu-n- 

antliracarbuzole. 
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Diphenylethenylamidine,  benzoyl  deriv- 
atives of  (Wheeler,   Johnson,  and 

iMcFakland).  a.,  i,  859. 
Diphenylethenylamidiiie,         isonitroso- 

(Saxt)MKVei;),  A.,  i,  486. 
Diphenylethenylliydrazidiiie     and      its 

hydrochloride   (Voswinckel),    A.,    i, 

777. 
l:6-DiphenyI-4-ethyldiliydrotria2ole, 

erulothio-  (Bl'sch,  Kamphausen,  and 

SnixEinER),  A.,  i,  532. 
■s-Diphenylethylene.     See  Stilbene. 
l;4-Diplienyl-3-ethylpyrazolone      (Dim- 

HOTH  and  Feuchter),  A.,  i,  630. 
ac-  Diphenyl  - 1  -  ethyl-  vf'  -f^  ithiobiur  e  t 

(Johnson  and  Cramer),  A.,  i,  753. 
Diphenylethyltriazole,     hydroxy-,    and 

its  acetate  (Rupe  and  Metz),   A.,  i, 

537. 
Diphenylglycollide  (Einhorn  and  Mett- 
le r),  A.,  i,  30. 
Diphenylglyoxaline  hydrochloride  (Pin- 
ner), A.,  i,  123. 
l:3Diphenylc2/c^hexenoiie-5,     and     its 

yihenylhydrazone  (Knoevenagel  and 

Erler),  a.,  i,  637. 
3:5-Diphenylimino-4:2-diplienyltetra- 

hydro-l:2.4-thiodiazole         (Hugers- 

HOFF),  A.,i,  865. 
Diphenyliodonium  chloride  and  iodide, 

transformation  of  (Buchner),  A.,   i, 

615. 
Diphenylmaleic  acid  (Japp  and  Michie), 

T.,  279. 
Diphenylmethane  derivatives,  formation 
of,  from  i|/-pheuols  and  allied  com- 
pounds (Auwers),  a.,  i,  621. 

groups,    some   reactions    of    (Vonge- 
richtex  and  Bock),  A.,  i,  721. 
Diphenylmethane,  i:i'-cUa,xnino-,  and  its 
2-vio/to-a.ii(i.  2:2'-(^i-nitro-derivatives 
(EP.STEIN),  A.,  i,  580. 

4'  and  6'-amino-2:4-c?ihydroxy- 
(Friedlander  and  v.  Horvath), 
A.,  i,  253. 

6'-amino-2 : 4 : 6-<yihydroxy-  ( F  ried- 
landkr  and  v.  Horvath),  A.,  i, 
253. 

4:4'-fWhydroxy-,     and     its     2:5:2':5'- 
tetramethyl    derivatives    and  their 
bromo-coinpounds     and     diacetates 
(AuwERs),  A.,  i,  622. 
2;3-Diphenyl-l-methyl-A'-crotolactone 

(Japp    and    Michie),    T.,    280;    P., 

21. 
Diphenylmethyldihydropyrimidine,  and 

'//t-amino-  and  y/t-nitro-  (Ki^heman.v), 

T.,  1374  ;  P.,  247. 
l:4-Diphenyl-3-methyIdipyrazole  and  its 

bronio-,    uitro-,    acetyl,    and    benzoyl 

derivatives  (Michaeli.s  and  Bender), 

A.,  i,  289. 


4-Dipheiiylniethylenequinone    and    2:6- 

r^ibromo-  (Auwers  and  Schroeter), 

A.,  i,  820. 
4:5-Diphenyl-l-niethylglyoxaline    (Pin- 
ner), A.,  i,  123. 
a'/3-Diphenyl-a-methylglutaric  acid,  a'0- 

(Zihydroxy-  (Japp  and  Michie),    T., 

281;  P.,  21. 
l:3-Diphenyl-2-methylpyrazolone,        4- 

hydroxy-,   and  its  methyl   ether  and 

benzoate   (Sachs   and    Becherescu), 

A.,  i,  530. 
2:4-Diphenyl-7-(or     5-)metliyl-&-tetra- 

hydroquinoline,  synthesis  of,  and  its 

salts  (SroBBE  and  Heller),  A.,  i,  115. 
Diphenyl-mono-     and    -di-methyl-i|'-(^i- 

thiobiurets   (Johnson    and    Elmer), 

A.,  i,  752. 
2:5-Diplienyl-a-naphthafuran         (Paal 

and  Schulze),  A.,  i,  710. 
Diphenylnitrosoamine,      reactions       of 

(Lachman),  a.,  i,  295. 
Diphenyloxamic     acid,     phenyl     ester 

(Bischoff  and  v.  Hedenstrom),  A., 

i,  26. 
3:5-Diplienyh'sooxazole,    ^j-amino-,    and 

p-i-dia,mino,  and  its  diacetyl   deriva- 
tive,   and    j9-nitro-    and    ^-4-cimitro- 

(Wieland),  a.,  i,   766. 
3:4-Diphenyl/sooxazolone,       4-j:)-chloro- 

(v.  Walther  and  Hir.schberg),  A., 

i,  494. 
/Se-Diphenyl-jSS-pentadiene-o-carboxylic 

acid  (Fichter  and  Grether),  A.,  i, 

481. 
jij-Diphenylplienol  and  its  acetate,  benzo- 

ate,  bromo-  and  c^mitro-derivatives  and 

potassiumsalt(FiCHTERandGRETHER), 

A.,  i,  481. 
Di-io-propylphenyliodinium,    and    iodo-, 

hydroxides    and    salts    (Willgerodt 

and  Sckerl),  A.,  i,  747. 
Diphenylphosphoric    amidine   (Caven), 

T.,  1048  ;  P.,  200. 
5:7-Diplienylpyrhydrindene,      synthesis 

of,  and  its  salts (Stobbe  and  Volland), 

A.,  i,  115. 
2:6-Diphenylpyridine-3-carboxylic   acid 

and  its  salts  (Klobe),  A.,  i,  575. 
o-Diphenylpyridinediketone    (Errera), 

A.,  i,  266. 
3:5-Diphenylpyrazole      (Moureu      and 

Brachin),   a.,  i,  581. 
7:7-Diphenylquinometliane  (Bistrzycki 

and  Herbst),  A.,  i,  640. 
1:4-Diphenylseinicarbazide,      and      its 

formyl  derivative  (Brscii  and  BlUxMe), 

a.,  i,  .535. 
2:4-Diplienylsemicarbazide  (BuscH   and 

Walter),  A.,  i,  523. 
Diphenylsemicarbazides,    1:4-  and   2:4- 

(Bu.scH  and  Frey),  A.,  i,  537. 
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Diphenylstyrylcarbinol  (Koiilkk),  A.,  i, 
■1S3. 

Diphenylstyrylchloromethane(KoHLER), 
A.,  i,  48:]. 

/3-Diphenylsuccinonitrile,  bcliaviour  of. 
at  hii;li  ti'iiiju'ratinvs,  and  in  presence 
of  siioiiijy  platinum  (Iv.n'oeven.-voei- 
anil  Hf.i;(;i)()I,t),  A.,  i,  831. 

Diphenylsulphones,  ili-o-  and-y'-hydinxy- 
(HiNsiiKiic),  A.,  i,  252. 

Diphenyltetrazine,  (/('-//(-amino-,  and  its 
salts  and  cliacetyl  derivative  (.IlfNG- 
iiAiiN  and   ik'NiMOWiiz),  A.,  i,  131. 

cs-Diphenylthiocarbamide,  bromo-, 

i-hloro-  and  nitro-derivatives,  melting 
points  of  (KiEij.ix),  A.,  i,  287. 

Diphenyl-1-^^-tolyldihydrotriazole,  endo- 
thio-  (Buscii  and  Blu.me),  A.,  i, 
535. 

l:5-Diphenyl-4-o-  and-yj-tolyldihydrotri- 
azoles,  ('»/A>tliio-  (Bcscii,  Kamp- 
HAisEN,  and  SrHNEiDEii),  A.,  i, 
531. 

Diphenyl-z/i-tolylguanidine  and  its  salts 
lAi.WAV  and  ViKLK),  A.,  i,  201. 

Diphenyl-jU-toIylhydroxyamidines,  1:2:3- 
aiid  2:3:1-,  and  their  hydrochlorides 
(Lev  and  Holzweis.sig),  A.,  i,  282. 

Diphenyltolyltriazoles,  synthesis  of  (v. 
Walther  and  Krumbiegel),  A.,  1, 
661. 

l:4-Diphenyl-l:2:3-triazole,  5-amino-, 
and  Its  acetyl  and  benzyliJene  deriva- 
tives (DiMROTH  aud  Werner),  A.,  i, 
129. 

l:5-Diphenyll:2:3-triazole  and  its  4- 
carboxylic  acid  and  its  salts  and 
esters  (DiMKi)Tii  and  Let.sche),  A., 
i,    127. 

l:5-Diplienyl-l:2:4-triazole,  3-amino-, 
and  its  acyl  derivatives  and  salts 
(Wheeler  and  Beakdsley),  A.,  i, 
2;»3. 

3:5-Diphenyl-l-7/i-xylyltriazole,  syn- 
thesis of  (v.  W.vLTiiEiL  and  l\.Rf.M- 
bik(;ei.),   a.,  i,   661. 

Diphtheria  antitoxin,  proteid-free  (Pr(j- 
scher),  a.,  ii,  317. 
bacillus  and  its  toxin,  action  of  ozone 
on  the  (Arloi.vg  and  Troui>e),  A., 
ii,  318. 

Dipicolinic  acid  (Mevei:),  A.,  i,  364. 

l:5-Dipiperidinoanthraquinone  and  4:8- 
(//ainino-  (Kaiu!ENkai!H1KEn  vor.m.  F. 
Bayer  .t  Co.),  A.,  i,  499. 

Dipiperidylthiouram  sulphide  (v.  15rau.v 
and  SrKriiKi.E),  A.,  i,  61X. 

Dipiperonylidene'i/'/'^pentanone  (.Ment- 
ZEL),  A.,  i,  497. 

Dipropylamine,  action  of,  on  tho  i.someric 
nilrolialogcni)eny,eneH  (Perna),  A.,  i, 
406. 


Dipropylaminoazobenzene-^^-sulphonic 
acid  and  its  barium  salt(GoLDSCHMiDT 
and  Kei.i.kr),  A.,  i,  135. 
Dipropyl-formamide      and      -hydroxyl- 

amine  (\'.  BitAi^x),  A.,  i,  611. 
Dipropylmalonylcarbamide    as     a    nar- 
cotic (FisciiKi;  and  v.  Merin(;),  A.,  i, 
552. 
Dipropylurethane    (v.    Braun),    A.,    i, 

611. 
Di-2-pyridyl-'-i-,  -m-,  and  -/)-phenylene- 
diamines  and  their  salts  (Fischer  and 
Mkki.),  A.,  i,  52. 
Dipyrvuyltriureide     (Simox),      A.,     i, 

314. 
Diquinine        carbonate       (Vereinigte 
Chininfabriken  Zimmer  &  Co.),  A., 
i,  513. 
Disalicylide  (Einhorx  and   Mettler), 

A.,  i,  :30. 
Disalicylideiie'(/fZopeiitanone     and     its 
dibenzoyl  derivative  (Mentzel),   A., 
i,  497. 
Dissociation  in,  and  crystallisation  from, 
a    solid   solution    (de   Bruyn  and 
JuNGius),  A.,  ii,   531. 
of    cerium   and    lanthanum    hydrides 
(MuTHMANN    and    Baur),    A.,    ii, 
213. 
of   electrolytes   (Liebexow),    A.,    ii, 

128. 
of    red    and    yellow   mercuric   oxides 

(Schick),  A.,  ii,  147. 
of  mercury  haloid  salts  (Morse),  A., 

ii,  12. 
of  salts   of  heavy  metals   (Ley"  and 

Schaefer),  a.,  ii,  279. 
of  sulphur  at   448°,  isotherm  of  the 

(Preuxer),  a.,  ii,   644. 
of    f/ithiocarbamide    di-iodide   (Mar- 
sham,),  A.,   i,  16. 
Dissociation  constant,  trustworthiness  of 
the,  as  a  means  of  determining  the 
identity  and  purity  of  organic  com- 
pounds (ScuDDEiO,  A.,  ii,  471. 
of  water  and   the  E.M.F.  of  the  gas 
element  (Preuner),  A.,  ii,  51. 
Dissociation  constants  of  trimethylene- 
carboxylic  acids  (BuXE  and  Spra.vk- 
lin(;),  T.,  1378;  P.,  247. 
of    urea   (Walker   and    Wuod),    T., 
490;    P.,    67;    (Wood),    T.,    576; 
P.,  68. 
Dissociation   curves   (Bouzat),    A.,   ii, 

52'.". 
a/3-Di8tearin     (Guth),      A.,      i,      226  ; 

(Kkels  and  Hakner),  A.,   i,   457. 
Distillations   ^under    reduced    pre.ssure, 
pressure  regulator  for(Ri}uUKIMER), 
A.,  i,  776. 
of  binary  mixtures  (Rayleigh),  A.,  ii, 
59. 


940 


INDEX   OF  SUBJECTS. 


Distillations,  fiactioual,   under  reduced 

pressure,  regulator  and  separator  for 

(Bertkand),  a.,  ii,  643. 

vacuum,     apparatus     for     continuous 

(Mabeky),  a.,  ii,  266.    , 

2 :6-Distyrylpyridine,  lU-p-uitvo- 

( Werner),  A.,  i,  575. 
Disuberyl  (Markownikoff  and  Jacoh), 

A.,  i,  239. 
2:5-Di8ulpliido-      and      -Disulphydro-^)- 
phenylenediamines       (Green       and 
Perkin),  T.,  1208  ;  P.,  206. 
2'  :2"-Disulphodiphenylbisazo-  a-naph- 
thol-4-sulplionic  acid  and  -3-napli- 
tliol-3:6-disulplionic    acid    and    their 
salts  (Elb.s  and  Wohlfahrt),   A.,  i, 
213. 
2':2"-Disulpliodi-phenyl-    and    -o-tolyl- 
bisazo-a-iiaplitliylamine-4-sulphomc 
acids  (Elbs  and  Wohlfahrt),  A.,  i, 
213. 
2:2'-Di8ulpliodi-o-tolylbisazosalicylic 
acid,  salts  (Elbs  and   AVohlfahrt), 
A.,  i,  213. 
Disulphones  (Posner  and  Hazard),  A., 

i,  242. 
Dithionic  acid.     See  under  Sulphur. 
Dithymol  f^iiodide.     See  Aristol. 
Dithylmolylamine   mono-   and   di-ethyl 
ethers  (Decker  and   Solonina),  A., 
i,  839. 
l:5-Di-j9-toluidinoantliraquiiione  (Kauf- 

ler),  a.,  i,  427. 
l:5-Di-?)-toluidino-4:8-dimetliylamino- 
anthraquinone        (Farbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  564. 
3:5-Di-/i-toluidino-2:4-di-?;-tolyltetra- 
liydro-l:2:4-tliiodiazole(Hu(;ERSHOFF), 
A.,  i,  865. 
l:5-Di-jD-toluidino-)3-methylanthraquin- 
one,    bronio-     and     chloro-derivatives 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  498. 
Ditolyldihydrazone-oxalacetic         acid, 
ethyl  ester  (Rabischong),   A.,   i,   55. 
Ditolyliodinium   hydroxides    and    salts 
(WiLLdERODT  and   TJmbach),    A.,   i, 
744. 
Ditolyl-methyl-     and      -ethyl  il^-^/ZtMo- 
biurets  (Johnson  and  Cramer),  A., 
i,  753. 
Di-^-tolyloxanilide,   dithio-  (v.  Meyer 

and  Heidi'schka),  A.,  i,  808. 
o7-Ditolyloxypropane8,  y3-hydroxy-.    Sec 

A-Glycerol  ditolyl  ethers. 
Di-jy-tolylphenylthiocarbamide,    r/ithio- 
(v.  Meyer  and  Heiduschka),  A.,  i, 
809. 
Bi-jo-tolylphosphoric   amidine  (Caves), 

T.,  1048  ;   P.,  201. 
Ditolyli'.sopropylphosphorous    acids  and 
their  salts  (Boyd),  T.,  1138  ;  P.,  202. 


2:6-Di-ju-tolylpyridiiie     and     its     salts 
(Scholtz   and    Wiedemann),    A.,   i, 
437. 
2:3-Di-o-tolyI->|/-thiohydaiitoin    and    its 
benzylidene  derivative  (Wheeler  and 
Jamiesox),  a.,  i,  522. 
Di-^^tolyl-o-tolyl-oxamide     and     -thio- 
carbamide,  dithio-  (v.  Meyer  and  E. 
Meyer),  A.,  i,  810. 
Di-j>tolyl -///-tolyloxamide,    dithio-    (v. 
Meyer  and  E.   Meyer),  A.,  i,  810. 
3:5-Di-^-tolyl-l-//i-xylyltriazole,       syn- 
thesis  of  (V.   Walther   and    Kri'.m- 
biegel),  A.,  i,  661. 
Diuresis,  studies  on  (Filehne  ;  Rusch- 
haupt  ;    PoTOTZKY' ;    Ercklentz). 
A.,   ii,   33  ;  (Filehne  and  Rusch- 
HAUPT ;  Filehne  and  Biberfeld), 
A.,  ii,  33,  501. 
saline  (Cltshny'),  A.,  ii,  91. 
See  also  Urine. 
Diuretic  action  of  hypertonic  salt  solu- 
tions (Sollmann),  a.,  ii,  562. 
Hi-n-    and     -kso-valeramides    (Tareoi"- 

riech),  a.,  i,  681. 
Divanillylidenec^/t^^tipentanone 

(Mextzel),  a.',  i,  497.    • 
ci/cZoDi-o-xylylene,  r^ithio-,   and   its   di- 
broniide  (Autenrieth  and  BRiJNixo), 
A.,  i,  272. 
c2/c/oDi-o-xylylenedisulphone      (Auten- 

REiTH  and  Bkuning),  A.,  i,  273. 
Di-«i-xylylethylenedisulphone,  prepara- 
tion of  (Ti'.oGER  and  Hille),  A.,   i, 
808. 
Dodecyl  alcohol  {dimethylnonylcarhinol) 

(Houbex),  a.,  i,  48. 
Dogs,    the   total    glycogen   in   (Schux- 

dorff),  a.,  ii,   741. 
Dolomite,  chemical  studies  of  (Vester- 
berg),  a.,  ii,  302. 
from  Hrubsic,  Moravia  (Kov.vr),  A., 
ii,  553. 
Domeykite,  artificial  (Stevanovic),  A., 
ii,  301. 
from   the    Mohawk   mine,    Keweenaw 
Co.,  Michigan  (Koenig),  A.,  ii,  157. 
Dregea   ruhicuiula,   glucoside   from   the 

seeds  of  (Karsten),  A.,  ii,   171. 
Dressings,  surgical,  testing  sublimate  in 

(Frerichs),  a.,  ii,  335. 

Drugs,  new  (Einhorn   and   Ruppert), 

A.,  i,  257. 

action    of,     on     bronchial      muscleS 

(Brodie  and  Dixon),  A.,  ii,  310. 

cathartic,  constituents  of  (Oesterle), 

A.,  i,  356. 
estimation   of  phenols   in    (Barral), 
A.,  ii,  338. 
Dulcitol  nitrates  (Wigner),  A.,  i,  394. 
Dumortierite,   composition    of    (Ford), 
A.,  ii,  158. 
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Dyeing,  tlu'oiy  of (Binz  and  Schroeteu), 
A.,  i,  109,  870;  (Zachakias),  A., 
i,  103  ;  (Meyer  and  Maier),  A.,  i, 
870. 

Dypnone,  action  of  potassium  hydroxide 
on  (Gi;sch6),  A.,  i,  484. 


E. 


Earthnut  oil  and  the  detection  of  sesame 

oil  in  (Schxell),  A.,  ii,  191. 
Earths,  rare,  salts  of,  indirect  oxidation 
by  (Job),  A.,  ii,  214. 
separation     of     thorium      from     the 

(Metzgek),  a.,  ii,  109. 
sec  also  Cerite  metals. 
'■-Ecgonic   acid,    synthesis    of,   and  its 
methyl      ester      (Will.statter      and 
Hollander),  A.,  i,  361. 
Ecgonines,  d-,  1-,  and  -r,  crystallography 
of  (Willst.\tter  and  Bode),  A.,  i, 
361. 
Echinops  oil  (Wijs),  A.,  i,  602. 
Edestin,  hydrolysis  of  (Abderhalden), 

A.,  i,  588. 
Eggs,  Fundulus,  and  embryos,  immunity 
of,  to  electrical  stimulation  (Brown), 
A.,  ii,  437. 
hens',  arsenic  in  (Bertrand),  A.,  ii, 
499. 
enzyme     in     the,     which     reduces 
nitrates    (Abelous     and    Aloy), 
A.,  ii,  561. 
of  the   sea-urehin,    unfertilised,    does 
potassium  cyanide  prolong   the  life 
of  the  ?  (Gorham  and  Tower),  A., 
ii,  89. 
Elasococca  Fcrnicia,  oil  of  (Kametaka), 
T.,  1042;  P.,  200. 
acids  from  the  (Maquenne),  A.,  i, 
62. 
Elaeomargaric  acid,   .so-called,  composi- 
tini,  (,t    (Kametaka),  T.,   1042;    P., 
200. 
Elaeostearic  acids,  a-  and  0-,  from  the 
oil  of  E/ieococca  Fier?t2cwz(MAQCEXNE), 
A.,  i,  62. 
Elaidic   acid,   isomerism   between  oleic 
acid  and  (Albitzky),  A.,  i,  227. 
oxidation  of,  by  Caro's  acid  (Albitzky), 
A.,  i,  228. 
ELEl,ThOi.Ilf:MISTRY  : —  I 

Electrochemistry  of  pei-manganic  acid 
(LvGLLs),  A.,  ii,  352. 
of  compounds  of  iodine  and  oxygen 
(.Mtllek),  a.,  ii,  629. 
Electricity,    non-conductivity   of,    by 
metallic    hydrides    (Moissan),    A., 
ii,  349. 
Accumulator,    thallium   (Jonas),    A., 
ii,  586. 


ELKCTKOrHEMlSTRY  : — 

Cell,  Daniell,  the   E.  M.  F.  of  (Com- 

melin  and  Cohen),  A.,  ii,  585. 

galvanic,  laws  relating  to  the  E.  M.  F. 

of,     based    on    the    reciprocal 

action    of    salt    solutions    and 

soluble    electrolytes    (Berthe- 

lot),  a.,  ii,  258. 

with   one  and   with    two   liquids 

(Berthelot),  a.,  ii,  525. 
dcjiending  on  the  reci])rocal  action 
of  two  saline   solutions   (Ber- 
thelot), A.,  ii,  51,  125,  259. 
with  several  different  liquids  and 
identical     metallic     electrodes 
(Berthelot),  A.,  ii,  626. 
with   two  elements,   E.  M.  F.  of; 
transformation  of  energy  at  the 
electrodes  (Berthelot),  A.,  ii, 
524. 
containing      the      same     liquids 
between  two  different   or  iden- 
tical   electrodes    (Berthelot), 
A.,  ii,  626. 
relationship     of,      with     several 
liquids    (Berthelot),    A.,   ii, 
625. 
Leclanche,   crystals  formed   in   the 

(Jaeger),  A.,  ii,  20. 
Weston      cadmium,      irregularities 
in       the     (Bijl),     A.,     ii,      7  ; 
(v.    Steinwehr),    a.,    ii,    147  ; 
(Jaeger),  A.,  ii,  258. 
Conductivity,  variation  of,  with  tem- 
perature below  0°  (KuNz),  A.,  ii, 
261. 
influence  of  the  solvent  on  (Patten), 

A.,  ii,  57. 
in    amylamine    (Kahlenberg    and 

Ruhoff),  a.,  ii,  464. 
in  gases,    electrolytes,  and   metals, 
principle  of  (Stark),  A.,  ii,  129. 
in  liquid  hydrogen  cyanide  (Kahl- 
enberg and  Schlundt),  A.,  ii,  57. 
in  water   and   in   organic   solvents, 
influence   of    superfusion    and   of 
maximum  density  on  the  tempera- 
ture coefficients  of  (Carrara  and 
Levi),  A.,  ii,  4. 
of  some  alloys  (Schulze),  A.,  ii,  58. 
of  saturated  calcium  sulphate  solu- 
tions (Hulett),  a.,  ii,  260. 
of    casein   solutions   (Sackitr),    A., 

ii,  4. 
of  hydrazine  and  of  substances  dis- 
solved therein  (Cohe.n  and  DE 
Bruyn),  a.,  ii,  405. 
of  the  hydrogen  ion  derived  from 
transference  experiments  with 
hydrochloric  acid  (Noye.s  and 
Sammet),  a.,  ii,  126;  (Noyes), 
A.,  ii,  259. 
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Electrochemistky  :— 

Conductivity  and  reflective  powei-  of 

metals,  relation  between  (Hagen 

and  Rubens),  A.,  ii,  348. 
of  yellow  molybdic  acid,  action  of 

organic  acids  on  the  (Grossmann 

and  Kramer),  A.,  i,  549. 
of  hydrates   of  nickel   sulphate   in 

methyl   alcohol  (de   Bruyn  and 

JuNGius),  A.,  ii,  651. 
of  oximino-cyanoacetic  esters  (MuL- 

ler),  a.,  i,  77. 
of  potassium  chloride  in  mixtures  of 

water  and  ethyl  alcohol  (Roth), 

A.,  ii,  126. 
of  compressed  powders  (Stkeintz), 

A.,  ii.  127." 
of  pyridine  and  of  o-,  yS-,  and  7-picol- 

ines  (CoNSTAM  and  White),  A., 

i,  277. 
of  certain  salts  in  certain  alcoholic 

solvents  and  in  mixtures  of  these 

solvents   (Jones    and   Lindsay), 

A.,  ii,  55  ;  (Jones  and  Murray), 

A.,  ii,  637. 
of    sparingly  soluble    salts   (Kohl- 

EAUscH,  Rose,  and  Dolezalek), 

A.,  ii,  528. 
of  selenium,    action   of   radioactive 

substances  on  the   (van  Aubel), 

A.,  ii,  403. 
of  solutions  of  sodium  in  mixtures  of 

ethyl     or     methyl     alcohol    and 

water  (Tijmstra),  A.,  ii,  628. 
of  solutions  (Rudoef),  A.,  ii,  403. 

at  low  temperatures  (KuNz),  A., 
ii,  54. 

at   the    freezing    point   of   water 
(Whetham),  a.,  ii,  405. 
of  electrolytic  solutions,  influence  of 

temperature   on   the    (Bousfield 

and  Lowry),  A.,  ii,  52;  (Kohl- 

rausch),  a.,  ii,  403. 
of  substances   dissolved    in   certain 

liquefied  gases  (Steele  and   Mc- 

Intosh),  p.,  220. 
Current,    the    passage    of    a    direct, 

through      an      electrolytic      cell 

(BiGELOw),  A.,  ii,  128. 
influence  of  dissolved  gases  on  con- 
ductivity for  a  direct  (Bigelovi'), 

A.,  ii,  527. 
preparation    of    diphenyl     by    the 
(Lob),  a.,  i,  20. 
Current  intensity,   relation   between, 
and    manifestation     of    electrolysis 
(Berthelot),  a.,  ii,  3. 
Dielectric  constant  of  some  liquids, 
alteration  of  the,  with  temperature 
(Tangl),  a.,  ii,  348. 
Electro-affinity  theory  of  Abegg  and 
Bodlander  (Locke),  A.,  ii,  51. 


Electrochemistry  : — 
Photoelectric  action  (Wulf),  A.,  ii, 

123. 
Electric  discharges  in   gases  at  low 
pressures,    laws    governing   (Carr), 
A.,  ii,  627. 
Electrical  oxidations  and  reductions, 
reaction  acceleration  and  retai'dation 
in  (Russ),  a.,  ii,  631. 
Electroplating  baths,  decompositions 
in  (JoRDis  and  Steamer),  A.,  ii, 
631. 
Electrodes,  bipolar,  use  of  (Brocket 
and  Barillet),  A.,  ii,  195. 
with    soluble    anodes    (Brocket 

and  Barillet),  A.,  ii,  195. 
wdth  insoluble   anodes  (Brocket 
and  Barillet),  A.,  ii,  194. 
calomel,    absolute   jjotential   of  the 

(Palmaer),  a.,  ii,  707. 
iron,       the      periodic      phenomena 
observed  at  (Fredenhagen),  A., 
ii,  353. 
Anodes,    behaviour    of    unattackable, 
especially  in    the    electrolysis   of 
hydrochloric    acid   (Luther  and 
Brislee),  a.,  ii,  708. 
aluminium,     suggested     theory     of 
(Taylor  and  Inglis),  A.,  ii,  260. 
copper,  valvular  action  and  pulveris- 
ation of  (Fischer),  A.,  ii,  587. 
lead,    irregularities   caused    by   the 
use   of,    in    solutions   of   sodium 
carbonate  (Elbs  and  Stohr),  A., 
ii,  587. 
Anodic  decomposition  points  of  aqueous 
sodium        hydroxide       solutions 
(PlzAk),  a.,  ii,  52. 
oxidation    of    metals   (Coehn    and 
Osaka),  A.,  ii,  261. 
Cathodes,  influence  of  the  nature  of, 
on   the    quantitative   electrolytic 
separation  of  metals  (Hollaed), 
A.,  ii,  391. 
insoluble,    reduction    of   (Weight- 
man),  A.,  ii,  196. 
mercury,  use  of,  in  electrochemical 

analysis  (Smith),  A.,  ii,  755. 
potassium  amalgam,   behaviour   of, 
in  a  vacuum  tube  (Lyman),  A., 
ii,  196. 
Cathodic  deposition  of  lead  (Elbs  and 

Rixox),  A.,  ii,  427. 
Electrolysis,    range    of   validity  and 
constancy  of  Faraday's  law  (Rich- 
ards and  Stull),  A.,  ii,  259. 
relation  between   current  intensity 
and    manifestation   of   (Berthe- 
lot), A.,  ii,  3. 
do  the  ions  carry  the  solvent  with 
them  in?    (de  Bruyn),   A.,   ii, 
628. 
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Electrochemistry  : — 

Electrolysis,    diaphragm,    theory    of 

(Guye),  a.,  ii,  586. 
of  alkali  chlorides  (Guye)     A.,  ii, 

586. 
of    solutions    of    alkali     chlorides, 

theory    of    the    (Foerstek    and 

MItller),  a.,  ii,  350. 
of  alkali   sulphides  (Brocket  and 

R.\nson),  a.,  ii,  477. 
of  alkaline-eartli    sulphides    (Bro- 
cket and  Ranson),  A.,  ii,  478. 
of  barium  sulphide  with  a  diaphragm 

(Brocket  and  Raxson),  A.,  ii, 

478. 
of  formic  and   oxalic  acids  and  of 

potassium     carbonate    (Salzer), 

A.,  ii,  129. 
of  hydrochloric  acid,  apparatus  for 

the  :  lecture  experiment   (Rurp), 

A.,  ii,  69. 
of  fused  lead  chloride  (Appelberg), 

A.,  ii,  630  ;  (Lorexz),  A.,  ii,  631. 
of  fused  potassium  hydroxide  (Le 

Blaxc  and  Brode),  A.,  ii,  75. 
of    solutions    of    potassium    iodide 

(FoER.STER  and  Gyr),  A.,  ii,  352. 
of  mixtures  of  salts   (Leduc),  A., 

ii,  6. 
of     salt     solutions,     behaviour    of 

diaphragms  in  the  (Hittorf),  A., 

ii,  406. 
of    fused    sodium     hydroxide    (Le 

Blanc  and  Brode),  A.,  ii,   18, 

75,  144;  (LORENZ),  A.,  ii,  144. 
of  solutions   of    sodium   hydroxide 

containing  lead  (Elbs  and  FoRS- 

.sell),  a.,  ii,  5. 
of  aqueous  solutions  (Frenzel),  A., 

ii,  528. 
of  water  (Wkitxey),  A.,  ii,  406. 
Electrolytes,     abnormal     (Walden), 

A.,  ii,  408. 
condition   of,    in   aqueous    solution 

(Haxtzsch),  a.,  ii,  55. 
spectrophotometric  study  of  some, 

in   solution   (Vaillaxt),   A.,   ii, 

253. 
existence   of    free  ions   in  aqueous 

solutions  of  (Olsen),  A.,  ii,  53. 
dissociation  of  (Liebenow),  A.,  ii, 

128. 
Electrolytic  deposition  of  copper  and 

ziii<:  (Smum),  a.,  ii,  334. 
of  iin.-tal.s  (l)KNsiM,  A.,  ii,  575. 
Electrolytic   dissociation,   theory  of, 

ill    solv.nts     olhir     than    water 

(Carrara),  A.,  ii,  708. 
theory  of,  and   the  osmotic  theory 

(Trai-be),  a.,  ii,  63. 
in  gases,   electrolytes,   and  metals, 

principle  of  (Stark),  A.,  ii,  129. 


Electrochemistry  : — 
Electrolytic    formation    of    metallic 
oxides    (CoEHN   and  Glaser),    A., 
ii,  80. 
Electrolytic  oxidation   of   pyrogallol 

(A.  G.  and  F.    M.  Perkin),    P., 

58. 
of  toluene-/7-sulphonic  acid  (Sebor), 

A.,  i,  554. 
Electrolytic   preparation  of  alcohols, 

aldehydes,  and  ketones  (Moest), 

A.,  i,  546. 
of  amines  (Knudsen),  A.,  i,  795. 
of  azobenzene  (Farbwerke  vorm. 

Meister,  Lucius,  &  BRirxixo), 

A.,  i,  662. 
of  calcium  (Ruff  and  Plato),  A,, 

ii,     19,     211  ;    (Borchers     and 

Stockem),  a.,  ii,  19,   145,  211  ; 

(Arxdt),  a.,  ii,  76;  (Goodwin), 

A.,  ii.  725. 
of  hydroxylamine  (Boehringer  & 

Sohne),  a.,  ii,  287. 
of  iodoform  from  acetone  (Abbott), 

A.,  i,  305. 
of  iron  (Skrabal),  A.,  ii,  22. 
of      nitric     oxide     from     nitrogen 

(Muthmann  and  Hofer),  A.,  ii, 

206. 
of  sodium    amalgam    (Shepherd), 

A.,  ii,  210. 
of  strontium  (Borchers  and  Stock- 
em),  A.,  ii,  19. 
of  persulphates  (Levi),  A.,  ii,  474. 
of  tetramethyldiaminobenzhydrol 

(Escherich  and  Moest),  A.,  i, 

89. 
Electrolytic  reduction  of  acetylacet- 

onedioxime  (Tafel  and  Pfeffer- 

maxn),  a.,  i,  287. 
of  unsaturated  acids  (Marie),   A., 

i,  605. 
of  ketones  (Elbs  and  Brand),  A., 

i,  99. 
of  acid   solutions  of  molybdic  an- 
hydride (Ckilesotti),  A.,  ii,  730. 
of    aromatic    nitro-compounds,    in- 
fluence of  tlie  cathode  material  on 

the  (Lob),  A.,  i,  20. 
of    m-nitroacetophenone     and     m- 

nitrobenzophenoiie     (Elbs      and 

WoGRiNz),  A.,  i,  635. 
of       nitrobenzenesulphoiiic       acids 

(Elbs  and  Wohi.fahrt),  A.,    i, 

80,212;  (\VoiiLKA»i;T),A..i,  203. 
of  ?«-nitroplicnol  in  alkaline  and  in 

acid    solutions    (Klappert),   A., 

i,  85. 
of  p-nitrotoluene  (Goecke),  A.,   i, 

615. 
of  oximes  to  amines  (Boehringer 

&  Sohne),  A.,  i,  550. 
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Electrochemistry  : — 

Electrolytic  reduction  of  ])heno-  auil 
naphtlia-morpholones  (Lees  and 
Shedden),  T.,  750;  P.,  132. 

of  potassium  chlorate  {Bx'.Riiows), 
A.,  ii,  7  ;  (Brochet),  A.,  ii,  210, 
352  ;  (ToMMAKi),  A.,  ii,  426. 

of  stilbene  derivatives  {Elbs  alid 
Kremann),  a.,  i,  584. 
Electrolytic  solutions,  influence  of 
temperature  on  the  conductivity 
of  (BousFiELD  and  Lowry),  A., 
ii,  52 ;  (Kohlrausch),  A.,  ii, 
403. 

of  platinum  by  alternating  currents 
(RuER),  A.,  ii,  407,  528. 
Electrolytic     synthesis   of   hydrogen 
cyanide   (Gruszkiewicz),   A.,    i, 
327. 

in  the  group  of  nitro-derivative.s 
(Ulpiani  and  Gasparini),  A., 
i,  150. 
Electromotive  behaviour  of  cadmium 
amalgams  (Bijl),  A.,  ii,  6 ; 
(.Jaeger),  A.,  ii,  258. 

of  cerium  oxides  (BAURand  Glae-ss- 
ner),  a.,  ii,  586. 
Electromotive     force    and     chemical 
potential    (Bancroft),     A.,     ii, 
627. 

of  alloys  of  tin,  lead,  and  bismuth 
(Shepherd),  A.,  ii,  196. 

of  the  gas  element  (Preuner),  A., 
ii,  51. 

of  salt  solutions,  general  relation- 
ship between  the  (Berthelot), 
A.,  ii,  526. 

law  relating  to  the,  developed  by 
reciprocal  actions  of  saline 
solutions  (Berthelot),  A.,  ii, 
464. 

law  of  the,  of  salt  solutions,  in- 
fluence of  temperature  on  the 
(Berthelot),  A.,  ii,  259. 

of  voltaic  elements  based  on  the 
reciprocal  action  of  salt  solutions 
and  soluble  electrolytes,  law 
relating  to  the  (Berthelot),  A., 
ii,  258. 
Ions,  existence  of  free,  in  aqueous 
solutions  of  electrolytes  (Olsen), 
A.,  ii,  53. 

resistance  of  the,  and  the  mechani- 
cal friction  of  the  solvent  (Kohl- 
rausch), A.,  ii,  403. 

oxidisable,  stability  of  salts  with 
(Abegg),  a.,  ii,  628. 

law  of  the  recombination  of  (Lange- 
VIN-),  A.,  ii,  587. 

colour  of  (Pflijger),  A.,  ii,  628. 

poisonous  action  of  (LoEB  and  GlEs), 
A.,  ii,  167. 


Electrochemistry  : — 

Ions  of  a  salt  vapour,  speed  of,  and 
the    Hall    effect   (Moreau),   A.,  ii, 
196. 
lonisation,  and  excited  radioactivity 
of  the  atmosphere  (Rutherford 
and  Allen),  A.,  ii,  123. 
spontaneous,    in    air     at    different 
temperatures  and  pressures  (Pat- 
TER.SON),  A.,  ii,  194. 
of  a  flame  containing  salt  (Moreau), 

A.,  ii,  125. 
of     gases     (Langevin),      A.,      ii, 

263. 
of  (^ithiocarbamide  di-iodide  (Mar- 
shall), A.,  i,  16. 
lonisation  coefficients  (Walker  and 

RoBERTfsox),  A.,  ii,  412. 
Ionising   capacity  of  solvents  (Cof- 

FETTi),  A.,  ii,  404. 
Ionic   migration   experiments   to  de- 
termine   the   constitution    of    salts 
(Kremann),  A.,  ii,  54,  465  ;  (Bre- 
dig),  a.,  ii,  263. 
Polarisation  capacity  (KrIiger),  A., 

ii,  707. 
Polarisation,  cathodic,  formation  and 
significance   of  sodium  alloys  in 
(Sack),  A.,  ii,  349. 
galvanic,    steady    current     in,    re- 
garded   as    a    diffusion    problem 
(Cottrell),  a.,  ii,  258. 
Depolarisation,  cathodic,  diminution 
of,   by   potassium   chromate   (MuL- 
ler),  a.,  ii,  127. 
Potentials,   oxidation  and    reduction 
(ScHAUM  and  von  der  Linde),  A., 
ii,  464. 
Absolute    potential    of   the    calomel 

electrode  (Palmaer),  A.,  ii,  707. 
Amalgam  potentials    (Reuter),   A., 

ii,  51. 
Anode  potentials  in  the  formation  of 
lead  carbonate  and  chromate  (Just), 
A.,  ii,  629. 
Potential   differences   with   saturated 
solutions     (McIntosh),     A.,     ii, 
526. 
which  occur  at  the  surface  of  con- 
tact of  two  different  non-miscible 
liquids     in     which     a    dissolved 
electrolyte   has  distributed    itself 
(van  Laar),  a.,  ii,  258. 
Transport   numbers,    direct   measure- 
ment of  (Denison),  A.,  ii,  709. 
influence    of    the    solvent    on    the 
(Carrara),  A.,  ii,  708. 
Elements,  numerics  of  the  (Mills),  A., 
ii,  472. 
attempt    to    explain    physically    the 
periodic    regularity    of    the    (Bat- 
schinski),  a.,  ii,  416. 


INDEX   OF   SUBJECTS. 


945 


Elements,  phj'sical  properties  of  the,  from 
tlie  standpoint   of  van   der    Waals' 
equation    of    condition     (Tuaube), 
A.,  ii,  355. 
relationship    between   the  spectra  of 
some,    and    the    squares    of    their 
atomic    weights    (Watts),   A.,    ii, 
253,  654. 
Elemi,   Carana,   from   Protium    Carana 
(TscHiRCH  and  Saal),  A. ,  i,  430. 
oil  from  (Tschirch  and  Saal),  A., 
i,  430. 
EUagic    acid,    and  its    potassium    salt 
(Pekkix  and  Wilson),  T.,  133. 
constitution  of  (Graebe),  A.,  i,  262. 
Emanations.      See  under   Photochemis- 
try- 
Emodin,  constitution  of,  and  its  mono- 
mL'thyl  ether  and  diacetyl  derivative 
(JowETT  and  Potter),  T.,  1327  ;  P., 
•220. 
Emulsin,  as  obtained  from  almonds,  is  a 
mixture  of  enzymes   (Bourquelot 
and  Herissey),  A.,  i,  544. 
action  of,  on  acids  and  salts  (Slimmer), 

A.,  i,  218. 
action   of,   on  salicin  and  amygdalin 
(Hexri   and  L.\LOU),   A.,   i,    643  ; 
ii,  678. 
Enargite  (Stevaxovic),  A.,  ii,  301. 
Enhydrina  poisoning  (Rogers),  A.,  ii, 

676. 
Enzyme  action,  studies  on  (Armstrong), 
T.,  1305;  P.,  209. 
reversibility  of  (Hill),  T.,  578;   P., 
99. 
Enz3ane8   and  protoplasm    (Bokorny), 
A.,  ii,  324. 
nomenclature  of  (v.  Lippmann),  A.,  i, 

304. 
general  characters  of  the,  which  effect 
the  hydrolysis  of  the  polj'saccharides 
(Bourquelot),    a.,    i,    378,    452 ; 
(Bourquelot  and  HfiRissEY),  A., 
i,  551. 
isolation  of  the,  which   effects  anae- 
robic respiration    in    the    cells    of 
higher  plants  and  animals  (Stoklasa 
and  Czerny),  A.,  ii,  320. 
hydrolysis   of  carbohydrates   of  high 
molecular  weight  by  (Bourquelot), 
A.,  i,  378. 
action  of  abietic  acid  on  (Effront), 

A.,  ii,  565. 
action  of,  on  acids  and  salts  (Slimmer), 

A.,  i,  218. 
action  of,  on  triacetyldextrose  (AcEEE 

and  Hi.NKiNs),  A.,  i,  218. 
action  of,  in  the  organism  (Bach  and 

Battelli),  a.,  ii,  560. 
aluminium     compounds     acting     as 
(Gustavson),  a.,  i,  470,  804. 
LXXXIV.  ii. 


Enzymes,  autolytic,  influence  of,  on  pan- 
creatic digestion  (Halpern),  A.,  ii, 
738. 
in  blood  which  causes  the  decomposi- 
tion of  hydrogen  peroxide  (Ville 
and  Moitessier),  A.,  ii,  120,  737. 
in  the  hen's  egg  which  reduces  nitrates 

(Abei.uus  and  Aloy),  A.,  ii,  561. 
fat-splitting,    of   gastric   juice    (Vol- 

hard),  a.,  ii,  494. 
in  the  human  kidney  (Battesti  and 

Barkaja),  a.,  ii,  561. 
kidney,  proteolytic  action  of  (Dakin), 

A.,  ii,  671. 
the    glvcogen-splitting,    of    the   liver 

(Pick),  A.,  ii,  160. 
of  milk  (Wender),  A.,  i,  590. 
which  decomposes  salol,  existence  of, 
in   human   and   asses'    milk   (Des- 
MOULifeREs),  A.,  ii,  312,  667. 
in  mould  fermentations  (Buchner  and 

Meisexheimer),  a.,  ii,  318. 
of  the  pylorus  (Klug),  A.,  ii,  86. 
of  the  tea  leaf  (Manx),  A.,  ii,  388. 
which  reduces  nitrates  in    vegetables 

(Abelous  and  Aloy),  A.,  ii,  678. 
of  sour  wine,  production  of  manuitol 
by  the  (Maz^  and  Perrier),  A.,  ii, 
745. 
pancreatic,      precipitability      of,      by 

alcohol  (Vernon),  A.,  ii,  438. 
proteolvtic,   of  malt   (Schidrowitz), 
A.',  ii,  680  ;  (Weiss),  A.,  ii,  747. 
in    plants    (Vines),    A.,    ii,    321  ; 

(Javillier),  A.,  ii,  506. 
of  yeast  (Schijtz),  A.,  i,  379. 
reducing  (Pozzi-Escot),  A.,  i,  670. 
Enzymes.     See  also  : — 
Catalase. 
Cellulase. 
Cerebrin. 
Diastases. 
Emulsin. 
Fibrin-ferment. 
Hiemaso. 
Invertase. 
Jaquemase. 
Kinase. 
Lactase. 
Lipase. 
Nuclease. 
Oxydases. 
Oxygenases. 
Pepsin. 
Peroxydases. 
Philothion. 
Protrypsin. 
Kennin. 
Seminase. 
Spermin. 
Trypsin. 
Tyrosinase. 
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Enzyme-secretions,  estimation  of,  in  the 
sioiiiach  (VoLHARi)  and  Stade),  A., 
ii,  120. 
Ephedrine  and  its  salts  and  derivatives 

(Miller),  A.,  i,  110. 

Epichloroliydrin,  action  of,  on  the  sodium 

derivative  of  acetonedicarboxylic  esters 

(Halleu  and  March),  A.,  i,  318,  714. 

Epidote,   composition   of  (Zambonini), 

A.,  ii,  84. 
Epilepsy,  blood  changes  in  (Pu&h),  A., 

ii,  307. 
Epileptic  fits,  abnormal  constituents  of 
the  urine  in  (Inouye  and  Saiki),  A., 
ii,  317. 
Epinephrine  (Abel),  A.,  i,.  670. 

and  its  compounds  (Abel),  A.,  i,  784. 
oxidation  of,  with  nitric  acid  (Abel), 

A.,  i,  376. 
physiological  action  of  (Am berg).  A., 

ii,  314. 
See  also  Adrenaline. 
Epsomite,    higher  temperature   limit  of 
formation     of     (van't     Hoff     and 
Meyerhoffer),  a.,  ii,  555. 
Equation  of  condition,  the  variability  of 
the    quantity    b    of    the    (van    der 
Waals),  a.,  ii,  412. 
Equilibrium  : — 
Phase  rule  (van't  Hoff),  A.,  ii,  135 ; 
(Wegscheider),  a.,  ii,  356. 
proof   of    Gibbs'    (Wegscheider), 
A.,  ii,  356,  413  ;  (Nernst),  A., 
ii,  356. 
idea    of    independent    components 
(Wegscheider),  A.,  ii,  356,  413  ; 
(Nernst),     A.,    ii,    356;     (van 
Laak),  a.,  ii,  536. 
application  of  the,  to  the   distilla- 
tion  of  turpentine   (VEZfes),  A., 
ii,  535. 
application  of,  to  the  melting  points 
of  copper,  silver,  and  gold  (Rich- 
ards), A.,  ii,  266. 
Equilibria  of  phases  in  the  system : 
acetaldehyde    —    paracetaldehyde, 
with  and  without  molecular  trans- 
formation (Roozeboom),  A.,  ii,  135. 
Equilibrium,    the     triple     point  ;     a 
theorem  of  Tammann  (Saurel), 
A.,  ii,  15. 
physical  and   natural,  between  the 
modifications      of      acetaldehyde 
(Roozeboom),  A.,ii,  135;  (Holl- 
mann),  a.,  ii,  414. 
condition  diagram  of  phenol  (Tam- 
mann), A.,  ii,  15. 
transition    of     polymorphous    sub- 
stances (Meyer),  A.,  ii,  137. 
Phases,  representation  in  space  of  the 
regions  in  which  solid,  occur  (Rooze- 
boom), A.,  ii,  135. 


Erepsin,  presence  of,  in  Basidiomycetes 

(DELEZENNEand  MouTON),  A.,  ii,  448. 

Ergot,  detection  of,   in  Hour  (Medicus 

and  Kober),  A.,  ii,  251. 
Ericolin,  composition  of  (Kanger),  A., 

i,  771. 
Erucic  acid,  isomerism  between  bras.sidic 
acid  and  (Albitzky),  A.,  i,  227. 
oxidation  of,   by  Caro's  acid  (Albit- 
zky), A.,  i,  228. 
Erythrite,   artificial   production   of  (oe 

Schulten),  a.,  ii,  655. 
Erythritol,  action  of  phosphoric  acid  on 
(Carr6),  a.,  i,  307. 
action  of  phosphorous  acid  on  (Carr£), 
A.,  i,  456. 
Eschscholzia     californica,     alkaloids    of 
(Fischer  and  Tweeden),  A.,  i,  193. 
Essences,    estimation    of,    in    absinths 
(SANGLit-FERRifeRE      and       CUNI- 
asse),  a.,  ii,  247. 
estimation      of      ethyl     alcohol     in 
(Thorpe  and  Holmes),   T.,    314 ; 
P.,  13. 
Esterification,   mechanism   of  (Kahn), 
A.,  i,  93,  696  ;  (Wegscheider),  A., 
i,  559. 
of  as-di-  and  -poly-basic  acids  (Weg- 
scheider and  Furcht),  A.,  i,  342  ; 
(Wegscheider  and  v.    Rusnov), 
A.,   i,    702  ;    (Wegscheider    and 
Hecht),  a.,  i,  760. 
of  the  mineral  acids  (Villiers),  A., 

i,  599,  674,  732. 
of    phosphorous     acid     (Sachs    and 
Levitsky  ;  Sachs  ;  Levitsky),  A., 
i,  733. 
of  sulphuric  acid  (Villiers),  A.,  i, 
599. 
Esters,    fermentative  decomposition   of 
(Braun  and   Behpendt),    A.,    ii, 
565. 
saponifying  action  of  serum  on  (Doy- 

ON  and  Morel),  A.,  ii,  560. 
formation  of  alcohols  from  the  reduc- 
tion of  (Bouveault  and  Blanc), 
A.,  i,  597,  673,  730. 
Esters,  o-nitro-,  synthesis  of  (Ulpiani), 

A.,  i,  791. 
Ethane    and    methyl    alcohol,    critical 
curve  of  mixtures  of  (Kuenen),  A., 
ii,  410. 
Ethane,  oo)3-</zchloro-,  and  a-chloro-o8- 
(/tbromo-  (Biltz),  A.,  i,  1. 
s-tetramtvo-.      See     Ethanedinitronic 
acid,  (/initro-. 
Ethanedicarboxylic  acids.     See  : — 
Succinic  acid. 

Methylmalonic  acid  [iaosuccinic  acid). 
Ethanedimethylmalonylic   acid,   afi-di- 
nitro-,    methyl   ester   (Perkin),    T., 
1220. 


INDEX   OF  SUBJECTS. 


947 


Ethanedinitronic  acid,  (//uitro-  (s-tetra- 
nitrodlmne),  hydrolysis  of  (Scholl 
and  Schmidt),  A.,  i,  137. 
Ethanetetracarboxylic  acid,  rf/nitio-, 
t'thyl  ester,  flectro-syiithosis  of  (Ul- 
I'lANi  and  G.A..spAi:iN'i),  A.,  i,  150. 
Ethanolamine,  and  its  acyl  derivatives 

\  Knoku  and  Rossleu),  A.,  i,  465. 
Ethanolethylenediamine  and  its  platini- 
cliloride    ^Knoki:    and   Bllo^v^•^^DON), 
A.,  i,  153. 
Etlienyl(//aniiiionaphthalene      {methyl - 
naphthimiiutazolc)  and  its  salts,  and 
its  A'-metliyl  and  iV-ethyl  deriva- 
tives  and    their    salts    (Meldola, 
Eyre,  and  Lane),  T.,   1190;    P., 
205. 
(Prager's)  and  its  ^V-ethyl  derivative 
and  their  salts   (Meldola,    Eyke, 
and  Lane),  T.,  1196  ;  P.,  205. 
Etlieiiyl//('aniinonaphtlialene     and    its 
salts,  and  the  ^V-ethyl  derivative  of 
the  acetyl  compound  and  its  salts 
(Meldola,  Eyre,  and  Lane),  T., 
1185  ;  P.,  205. 
(Markfeldt's),     its     formation      from 
its  isomeride  and  its  salts  and  deri- 
vatives    (Meldola,     Eyre,     and 
Lane),  T.,  1198  ;  P.,  205. 
Ethenyldianthranilic    acid.     See    N-o- 

Acetylanunobenzoylanthranilic  acid. 
Ethenyltetramethylenediamine   and  its 
salts    (Ha(;a    and    Majima),    A.,    i, 
291. 
Ethenyltrimethylenediamine.      See    2- 

Metiiyltetrahydroji^riniidine. 
Ether.     See  Ethyl  ether. 
Ether,  CjHjuO,  from  the  action  of  alco- 
holic potassium  hydroxide  on  suberyl 
bromide  (Markownikoff),  A.,  i,  239. 
Etherification      with      tlie      hydracids 

(Vii.LiERs),  A.,  i,  598. 
Ethers,     mixed,    of   tertiary    alcohols, 
preparation      of     (Lazin.sky^     and 
Swadkowsky),  A.,  i,  394. 
See  also  Chloro-ethers  and  Nitro-ethers. 
o-Ethopropenylphenol  and  its  acyl  deri- 
vatives and  ethers  (MouNifi),   A.,   i, 
483. 
Ethoxide,  calcium  (Dury),  A.,  i,  546. 
2-;>  Ethoxyanilinopyridine       (Flscher 

and  .Mehl),   ,\.,   i,   52. 
4  Ethoxyazoxy benzene,       3:5-t^tbroDio- 

(.Iac  K-uN  :ii,d   Fiskk),  A.,  i,  689. 
//(  Ethoxybenzaldehyde,      condensatiou 
of,  with    isobutaldfliyde  (SuBAK),  A., 
i.  493. 
p  Ethoxybenzoic   acid   (BoDUOUx),   A., 

i,  :;41. 
Ethoxybenzonitrile,    chloronitro-,    van 
lli'teren's,    ruiistitutiou  of    (Blanks- 
.ma),   a.,   i,   342. 


GEthoxybenzonitrile,  3-chloro-2:5-(i/- 
nitro-,  and  3-chloro-5-nitro-2-amino- 
(Blanksma),  a.,  i,  342. 

a-Ethoxybenzylnitroacetophenone 
(Wiki.and),  a.,  i,  70S. 

Ethoxy-^-campholytic   acid    (Perkin), 

T.,  st;i. 

2-Ethoxydiphenylamine,  <^ichloro-2':4'- 
rfi'nitro-  (Keverdin  and  Cri^pieux), 
A.,  i,  858. 
G-Ethoxy-l-ethylquinolone  and  5-bromo- 
(Howitz  and  Baulik'her),  A.,  i,  279. 
3-Ethoxy-5-keto-l-phenyl-4:5  dihydro- 
triazole,  and  its  4-methyl  derivative 
(AcKEE),  A.,  i,  867. 
Ethoxyl,      simplification      of      Zeisel's 
method  of  estimating  (Perkin),  T., 
1367  ;  P.,  239. 
6-Ethoxy-l-methyl-2-quinolone   (Deck- 
er and  Lngler),  A.,  i,  518. 
5-bromo-  (Howitz  and  Barlocher), 
A.,  i,  279. 
Ethoxymethylthioldiphenylthiodiazol- 
ine     (Busch,      Kamphausen,      and 
Schneidep.),  A.,  i,  531. 
Ethoxymethylthiolphenyl-^v-tolylthio- 
diazoline  (Buhch  and  Blume),  A.,  i, 
535. 
2-Ethoxy-a-naphthaldehyde  (Bartsch), 
A.,  i,  649. 
compound   of,  with   ethyl   cyanoacet- 
ate  (Helurunner),  A.,  i,  764. 
2-Ethoxy-o-naphthoic  acid  (BoDiiou.\), 

A.,  i,  420. 
2-Ethoxy-a-naphthylideneacetyIacet- 

one  (Helbp.onner),  A.,  i,  764. 
/8-^>-Ethoxyphenylhydantoin  and  its  7- 
alkyl  conijiounds,    and    tlieir    brorao- 
derivatives    (Frkuichs     and     Bp.Ei'- 
stedt),  a.,  i,   17. 
7J-Ethoxyphenyl-hydrophthalamic    and 
-phthalamic  acids  (Piutti  and  Abat- 
Ti),  A.,  i,  424. 
Ethoxya-phenylpentenecarboxylic 
acid   (Di.MiLoTii  and  Peuchter),  A., 
i,  630. 
Ethoxypinene,  iodo-derivatives  of  (De- 

NARu  and  Scarlata),  A.,  i,  844. 
6-Ethoxy-2  propylquinol  (Thom.s),   A., 

i,  5.^8. 
B-Ethoxyquinoline,    5-bromo-,    and    its 
nicthiodide  and  ethobromide  (HowiTZ 
and  I'.ari.ulher),  A.,  i,  279. 
a-Ethoxystyreue,    jS-nitro-  (Wi eland), 

A.,   i,   768. 
4-Ethoxy-//' -xylene  5-Bulphonic        acid 

and  its  salts  (JrN(;iiAiiNj,  A.,  1,  23. 
Ethyl  alcohol,  prodnction  uf,  in  plueno- 
ganis  (T AKAiiAsiii),  A.,  ii,  170. 
determination    of  the    purity    of,    by 
its    critical     temj)eratnre    of    solu- 
tion (Ckismek),  a.,  ii,  10. 
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Ethyl    alcohol,    velocity   of    action    of 

bromine   on   (Bugakszky),    A.,    ii, 

276. 
catalytic     decomposition      of     (Ipa- 

tieff),  a.,  i,  453. 
catalytic       decomposition       of,       by 

finely    divided    metals    (Sabatier 

and  Senderens),  A.,  i,  393. 
decomposition    of,   at   high  tempera- 

tnres     with     carbon,      alnminium, 

and       magnesium      (Ehrenfeld), 

A.,  i,  306. 
variations  in  density   of  mixtures  of 

water  and  (Vittenet),  A.,  i,  221. 
oxidation   of  (Slaboszewicz),   A.,   i, 

150. 
condensation    of,   with    heptyl    alco- 
hol (Guerbet),  a.,  i,  61. 
action     of,      on      gastric      secretion 

(Wallace    and  Jackson),   A.,   ii, 

308. 
action  of,   on  protoplasm  (Lee),  A., 

ii,  314. 
effect  of,  on    uric    excretion    (Chit- 
tenden and  Beebe),  A.,  ii,  562. 
toxicity  of  (Grehant),  A.,  ii,  317. 
influence    of,   on  proteid   metabolism 

(Rosemann),  a.,  ii,  384. 
estimation     of,      in      essences      and 

medicinal     preparations     (Thorpe 

and  Holmes),   T.,  314  ;   P.,  13. 
estimation    of,    in     dilute     solutions 

(Argenson),  a.,  ii,  46. 
estimation    of,    in    wines    by  weight 

(Demichel),  a.,  ii,  337. 
estimation    of     methyl     alcohol     in 

presence       of       (Thorpe         and 

Holmes),  P.,  285. 
Ethyl  alcohol,  rfifluoro-  (Swarts),  A.,  i, 

222,  725. 
Ethyl    bromide,    compounds    of,    with 
bromine,      aluminium     bromide, 
and   carbon   disulphide  (Plotni- 
koff),  a.,  ii,  137. 

physiological  action  of  (Cole),  A., 
ii,  502. 
fZibromo-    and  imino-rfithiocarbonates 

(Plotnikoff),  a.,  i,  137. 
terl.  -butyl  ether  (  Lazinsky  and  Swad- 

kowsky),  a.,  i,  394. 
chloride,  influence  of,  on  blood  gases 
(LivoN),  A.,ii,  161. 

fZifluoro-  (Swarts),  A.,  i,  223. 
chlorocarbonate,    action   of,    on   mag- 
nesium alkyl  haloids  (Houben), 
A.,  i,  825. 

action  of,  on  thiocarbamides  (Dix- 
on), T.,  550;  P.,  104. 
Ethyl  ether,  heat  of  formation  of  the 
compound    of    hydroferrocyanic    acid 
with    (Chri^.tien    and    Guinchant), 
A.,  i,  612;  ii,  589. 


Ethyl  ether,  contraction  on  mixing,  with 
chloroform  (Georgiewsky),   A.,   i, 
223. 
detection  of  peroxides  in  (Jorissen), 

A.,  ii,  579. 
estimation  of,   by   densimetry   (Wal- 
ler), A.,  ii,  699. 
densimetric  estimation  of  the  pulmon- 
aiy    absorption    of    the   vapour   of 
(Waller),  A.,  ii,  699. 
Ethyl  ether,  dinitio-  (Meisenheimer), 

A.,  i,  223. 
Ethyl  ferrisulphate   (Recoura),  A.,  ii, 
600. 
iminofZithiocarbonate  hydriodide  (De- 

l^pine),  a.,  i,  237. 
mercaptan,    action   of  aryl   thiocyan- 

ates  on  (Spahr),  A.,  i,  478. 
nitrite,  chloro-  (Henry),  A.,  i,  223. 
phosphite  (Levitsky),  A.,  i,  733. 
;j-Ethylallylbenzene  (Kunckell),  A.,  i, 

617. 
Ethylallyltetrahydroquinolinium  iodide 
and   piatinichloride   (Wedekixd   and 
Oechslen),  a.,  i,  116. 
Ethylamine,  oxidation  of  (Bamberger), 
A.,  i,  152. 
iV-benzoyl     derivative     of,    iV-chloro- 
(Slosson),  a.,  i,  476. 
Ethylaminoacetethylamide      (Einhorn 

and  HtiTz),  A.,  i,  90. 
/S-Ethylamino-a-cyanocinnaiiiic        acid, 

methyl  ester  (ScHMirr),  A.,  i,  399. 
4'-Ethylaniino-2:4-dihydroxydipheiiyl- 
methane  (Friedl.\nder  and  v.  Hor- 
VATH),  A.,  i,  253. 
iV-Ethyl-o-aminophenol       (Lees       and 

Sheduen),  T.,  756  ;  P.,  132. 
^-Ethylaminophenyl-2:7-dihydroxy- 
naphthylmethane  (Friedlander  and 
V.  Horvath),  a.,  i,  253. 
j»;-Ethylaminophenyl-a-     and     -/3-hydr- 
oxynaphthylmethanes      (  Friedland- 
er and  V.  Horvath),  A.,  i,  253. 
3-Ethylaminotoluene,        2:4:6-/nnitro-, 
and  its  nitroamine  (Blanksma),  A.,  i, 
164. 
5-Ethylamiiio-?n-xylene,  2:4:6-<rmitro-, 
and  its  nitroamine  (Blanksma),  A., 
i,  164. 
»S-EthyI-iV-  j.soamylrZithiourethane      (v. 

Braun),  a.,  i,  15. 
Ethylaniline  and  its  oxalate  (B.\mberg- 
ER    and    Tichwinsky),    A.,    i,    131, 
371  ;  (Harries),  A.,  i,  293. 
Ethylaniline,        bromonitro-derivatives 
(Blanksma),  A.,  i,  333. 
3:4-cifchloro-6-nitro-  (Blanksma),  A., 
i,  334. 
Ethylanilinoacetic     acid,     amide    and 
nitrile     of     (Badische     Anilin-     & 
Soda-Fabrik),  a.,  i,  754. 
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/'-Ethylbenzaldehyde  ami  its  hyiliazonc, 
oxinie,     and     sc-iuicarhazono     (Fouu- 
nier),  a.,  i,  347. 
Ethylbenzene  and  tolnenc,  vajioui'  \n-cs- 
snros  and  boiling  jioints  of  mixtures 
of  (Vurxc  and  Fdktey),  T.,  52. 
Ethylbenzene,  p-amino-,  jj-iodoso-    and 
^j-iodoxy-  (WiLLGEUoDT  and  Bekg- 
dolt),  a.,  i,  745. 
;'-iodo-,  containing  polyvalent  iodine, 
derivatives    of    (Willgerodt    and 
Behgdolt),  a.,  i,  745. 
-V-Ethylbenzimino-etliers  (L.\ni)Ei;),  T., 

320  ;  P.,  lt>. 
Ethylbenzylidene-anilineand  -toluidine, 
lireparation    of    (ForiiNiER),    A.,    i, 
347. 
;3-Ethylbutyric  acid.     See  Hexoic  acid. 
;3-Ethyl-7-butyrolactone   (Fichtek  and 

Bi;iss\vf.ni;i;k),  A.,  i,  459. 
a-Ethylbutyrylcarbamide  as  a  narcotic 
(FiscHKK    and    v.     Merixg),    A.,    i, 
552. 
;8-Ethylbutyrylcarbamide      (Gebkuder 

viiN  Xiessen),  a.,  i,  798. 
lEthylcoumarone,    a-amino-,    and     its 
salts  (Stoei;mek  and  Schaffer),  A., 
i,  847. 
a-Ethyldihydrosorbic      acid      (octenoic 
arid},  /8-liydroxy-,  and  its  ethyl  ester 
and    salts   (Jawor.sky   and   Reform- 
atsky),  a.,  i,  4  ;  (Jaworsky),  A.,  i, 
729. 
y'-Ethyldiphenyliodinium  hydroxide  and 
salts   (Willgerodt  and   Bergdolt), 
A.,  i,  745. 
.S'-EthylOk'-dipropyl"'/thiourethane     (v. 

liiiAUN),  A.,  i,  14. 
Ethylene  derivatives,  new  isomerism  of 

'Eklen.meyer),  a.,  i,  697. 
Ethylene,    fri-    and     tetra-hromo-    and 
^/ibromocJiiodo-   (Lemoult),    A.,    i, 
595. 
chloro-,         and         o-chloro-/3-bromo- 
(BiLTz),  A.,  i,  1. 
Ethylene  bromide,  action  of  hydrazine 
hydrate  on  (Stoll#.),  A.,  i,  305. 
f/(ciiloride,  decomposition  of  (Biltz), 

A.,  i,  1. 
chlorohydrin,  action    of  triethylphos- 
phine   on    (Bartheil    and    Gron- 
<iVKR),  A.,  i,  801. 
glycol,  action  of  phosphorus  trichlor- 
ide on  (Carrj!;),  A.,  i,  405. 
metabolism    of    (Mayer),    A.,    ii, 
495. 
oxide,    action    of,   on   magnesium    or- 
ganic compounds   (Grignakd),  A., 
i,  552. 
Ethylenebismorpholine    and    its    saltH 
(Kmirk    and     Budw.n.sdo.n),    A.,    i, 
153. 


Ethylenebistetrahydroquinoline  (  Wede- 

KINH  and  Oechslen),  A.,  i,  517. 
2-Ethylenebistetrahydroi'soquinoliniuni- 

2  acetic  acid,  ethyl  ester,   iodide  of, 

and   its    isomeride    (Wedekini)    and 

Oechslen),  A.,  i,  517. 
Ethylenecarbamide  picratc  (Klut),  A., 

i,  327. 
Ethylenediamine,    comj)ounds   of,    with 

eadniiuni  salts  (Bariueu),  A.,  i,  403. 
Ethylenedicarboxylic  acids.  See  Fumar- 

ic  acid,  and  Maleiu  acid. 
Ethylenedimethylmalonylic  acid,  aff-di- 

nitroso-,   methyl  ester  (Perkin),  T., 

1221. 
Ethylenethiocarbamide,       preparation, 

pmiiertics,      and     dusulphuration     of 

(Kllt),  A.,  i,  327. 
Ethylcvc/oiheptane.     See  Ethylsuberane. 
6-Ethylhydantoin  and  /3-nitro- (Harries 

and  Welss),  a.,  i,  739. 
Ethylidene  (//chloride,  decomposition  of 

(BlLTZ),   A.,   i,    1. 

Ethylideneanthranilic  acid,  tricMorodi' 

nitro-  (v.  Xirmentoavski),  A.,  i,  91. 
Ethylidenebisacetylacetone     (Knoeve- 

N'agel),  a.,  i,  638. 
3-Ethylidenebis-4-hydroxycoumarin 

(AxsciitTTz),  A.,  i,  271. 
Ethylidenedi-o-,-??i-,and-2)-nitroaniline6, 

/r/chloro-   (Wheeler   and  AVelleil), 

A.,  i,  246. 
Ethyl-a-  and  -/3-naphthylamines,  evalua- 
tion of  (Vat'bel),  a.,  ii,  395. 
Ethylnitrobenzamide   (Slosson),    A.,  i, 

470. 
Ethyl  octyl  ketone,  formation  of,  from 

methyl    nonyl  ketone,   and  its  oxime 

and  semicarbazone  (Masnich),  A.,  i, 

679. 
2-Ethylol-l:4  dimethylbenzene  (Klages 

and  Keil),  A.,  i,  .'"Til. 
5-Ethylol- 1:2:4- triethylbenzene   and  its 

phenylnrethane  (Klage.s  and   Keil), 

A.,  i,  .553. 
7>-Ethylphenyl'//chloroethyliodinium 

salts    (Wii.LCKUoiiT    and    Beiigpolt), 

A.,  i,  74i;. 
jo-Ethylphenylglyoxylic    acid    and    its 

ethyl  ester  (F;ii'i;N iek),  A.,  i,  347. 
j9-Ethylphenyl-(i-naphthyliodiniuni 

hydroxide  and  salts  ^  Wn.LcElioDT  and 

1>ei;gi)<ili  ),  .v.,  i,  716. 
/'•Ethylphenyl  "tolyliodinium    hydrox- 
ide anil  salts  (Willgerodt  and  Berg- 

imilt),  a.,  i,  746. 
Ethyl/s'/propyl.     See  Amyl. 
3-Ethylpyridine,  formation  of,  liy  Laden- 

lini;^'s  reaction,  and  its  .salts  (TscillT- 

M  iiiuAiiiN),  A,,  i,  853. 
1-Ethyl  2  quinolone,6-liydroxy-(Howrrz 

an<l  hAiu.ociiKi;),  A.,  i,  279. 
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l-Ethyl-2-quinolone,  8 -hydroxy-  (Deck- 
er and  Englek),  A.,  i,  518. 
8-nitro-  (Decker  and  STAVROLOPOtiL- 
os).  A.,  i,  719. 
n-Ethylsorbic  acid  {odinuic  acid)  and  its 
salts  (.Javvorsky),  A.,  i,  729. 
synthesis  of  (Jaworsky  and  Eefor- 
matsky),  a.,  i,  4. 
Ethylsuberane  {dhylcyclohcjjlane)  Mar- 
KowNiKOFF     and     Jacob),     A.,     i, 
239. 
a-Ethylsuccinic  acid  {hutanedicarhoxylic 
acid),   ;3-aniino-,  and  its  silver  salt 
(LuTz),  A.,  i,  148. 
/8-hydroxy-,  and  its  amide  and  silver 
salt  (LuTz),  A.,  i,  147. 
5-EtliyIthiolacridol  and  its  salts  (Eding- 

ERand  Ritsema),  A.,  i,  719. 
Ethylthioldiphenyltliiodiazoliiie,  bronio- 
and     iodo-derivatives     (BuscH      and 
Si'iTTA),  A.,  i,  533, 
Ethyltliioldiplienyl-4-tolyl-   and  -naph- 
thyl-dihydrotriazoles,    iodo-    (Busch 
and  Spitta),     A.,  i,  534. 
3-Ethyltliiol  5-keto-l-phenyI-4:5-di- 
hydrotriazole  (Acree),  A.,  i,  867. 
2-Ethyltliiolpyrimidine,     6-aniino-    and 
6-chloro-   (Wheeler  and  Johnson), 
A.,  i,  526. 
Ethylthioltriphenyldihydrotriazole, 
hydroxy-     and     iodo-     (Busch     and 
S'piTTA),  A.,  i,  534. 
Eucalyptus,  relation  between  leaf  vena- 
tion and  the  presence  of  certain  chemi- 
cal constituents  in  the  oils  of  (BakePl 
and  Smith),  A.,  ii,  234. 
Eucalyptus   Macarthuri,    chemical   con- 
stituents of  (Smith),  A.,  i,  842. 
Euchinal  (Dokkum),  A.,  i,  504. 
Eugenol  and  its  methyl  ether  from  the 
oil  of  Cinnamomicm  pedatinerviuini  of 
Fiji     (Goulding),    T.,    1097;    P., 
201. 
estimation  of,  in  oil  of  cloves  (Spurge), 
A.,  ii,  578. 
Eugenol-alcohol  (Maxasse),  A.,  i,  28. 
Eu.phorbia  cnndclahro,  latex  of  (Rebuf- 

fat),  a.,  ii,  95. 
Euphorbone  (Ottow),  A.,  i,  641. 
Evernuric  acid  and  Evernurol  (Hesse), 

A.,  i,  703. 
Excretion  of  ammonium  urate  and  sod- 
ium indigotinsulphonate  by  the  ser- 
pents'kidneys  (Tribondeau),  A.,  ii, 
672. 
of  glycuronic   acid   (Mayer),  A.,  ii, 

501. 
of  hi{)puric  acid,  influence   of  quinie 

acid  on  the  (Hupfer),  A.,  ii,  442. 
of  indican,  and    indole   formation   in 
rabbits  during  inanition  (Ellinoer), 
A.,  ii,  670. 


in    wines    by 
,  ii,  337. 
Meeting,    P., 


Excretion  of  imriuc  derivatives  (Buri.\n 
and  Schur),  A.,  ii,  313. 
of  sodium   chloride   in  normal    faeces 
and  in  dian-hcca  (Javai.),    A.,   ii, 
670. 
of  uric  acid,  effect  of  alcohol  on  the 
(Chittenden    and   Beebe),    A., 
ii,  562. 
influence  of  quinie  acid  on  the  (Tal- 
TAVALL  and  GiEs),  A.,  ii,  563. 
Sec  also  Uiinc. 
Exercise,  influence  of,  on  luiman  muscle 
(Storey),  A.,  ii,  309. 
influence     of,    on     urinary     secretion 
(Garratt),  a.,  ii,  313. 
Expansion  of  gases,  apparatus  for  mea- 
suring the,  with  temperature  under 
constant   pressure   (Richards    and 
Mark),  A.,  ii,  409. 
of  fused  quartz  (Holborn  and  Hen- 
ning),  a.,  ii,  272. 
Explosion  in  gases,  influence  of  pressure 
oil    the  propagation  of  (DE    Hemp- 
tinne),  a.,  ii,  199. 
of  gases,  movements  of  the  flame  in  the 
(Dixon),  A.,  ii,  273. 
Extract,    estimation    of, 
weight  (Demichel),  A 
Extraordinary    General 
199. 


F. 


Faeces,  nuclein  bases  of  (Schittenheem), 
A.,  ii,  672. 
excretion  of  sodium  chloride  in  (Ja- 

val),  a.,  ii,  670. 
estimation  of  ammonia  in  (Schitten- 

helm),  a.,  ii,  688. 
estimation  of  carbohydrates  in  (Wei- 

SER  and  Zaitschek),  A.,  ii,  516. 
estimation  of  nitrogen  and  proteid  in 

(Zaitschek),  A.,  ii,  743. 
estimation  of  the  products   of  putre- 
faction   in,   by  means   of  Ehrlich's 
aldehyde  reaction  (Baumstark),  A., 
ii,  619. 
Famatinite  (Stevanoviu),  A.,  ii,  301. 
Faraday's    law,    range   of  validity   and 
constancy  of  (Richards  and  Stuel), 
A.,  ii,  259. 
Farmyard  manure,  action  of  the   solid 
constituents   of  (Gereach),   A.,  ii, 
38. 
experiments  on  the  treatment  of,  with 
lime  (Reitmair),  A.,  ii,  177. 
Fat,    synthesis    of,    during    absorption 
(Moore),  A.,  ii,  667. 
with   double    melting   points    (Kreis 
and  Hafxer)i  A.,  ii,  190, 
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Fat,  fermentative  hydrolysis  of  (Conn- 
stein,  HoYER,  and  Wartenburo), 

A.,    i,    218  ;     (Bkaux    and     Beh- 

rendt),  a.,  ii,  446,  565  ;  (Buaun), 

A.,  ii,  748. 
action   of   gastric  juice   on   (Bi^nech 

and  Guyot),  A.,  ii,  558. 
influence     of    different    proteids     on 

(Pastrovich   and  Ulzer),   A.,  ii, 

249. 
lecithin  in  (Jackle),  A.,  ii,  191. 
of  geese,  composition  of  (Weiser  and 

Zaitschek),  A.,  ii,  227. 
in   hens,    formation   and   composition 

of  (Zaitschek),  A.,  ii,  740. 
mesenterial,    of    Tkalassoclielys  corti- 

cata  and  CifpHmis  carpio  (Zdarek), 

A.,  ii,  499.' 
of  tubercle  bacilli  (Kresling),  A.,  ii, 

504. 
daily  variations  in  the  amount  of,  in 

milk  (SiEGFELP),  A.,  ii,  37. 
iodine    absorption    of    (Tolman    and 

Munson),  a.,  ii,  458. 
new   method    for   the    estimation    of 

(Lehmann  ;  VoLTz),  A.,  ii,  702. 
estimation  of,  in  animal   fluids  {Kv- 

maoawa  and  SrTo),  A.,  ii,  702. 
estimation     of,     in     animal     matters 

(Glikin),  a.,  ii,  458. 
estimation  of,  in  milk  (Siegfeld),  A., 

ii,    458  ;   (Ktmagawa  and   SuTo), 

A. ,  ii,  702. 
use  of  amyl  alcohol  in  Gerber's  method 

for  the  estimation  of,  in  milk  (van 

Haarst),  a.,  ii,  516. 
Fatigue,   chemistry    of    (Harper    and 

Hni.i.iDAY),  A.,  ii,  226. 
Felspar  from  Asia  Minor  (Milch),  A., 

ii,  223. 
from  Georgia  (Watson),  A.,  ii,  84. 
Fenchene  (Kondakoff),  A.,  i,  353. 
Fenchyl   derivatives  (Kondakoff  and 

S(iiini>ei,meiser),  a.,  i,  711. 
Fennel,    bitter,    oil    of,    Algerian    and 

(Jalii'ian  (Tardy),  A.,  i,  47. 
Fermentation,  changes  correlative  with 

the    formation   of    alcohol    during  ■. 

distinction      between      alcoholated 

musts    and     true     vinous     liquids 

(Gautier  and   Halphen),    A.,   ii, 

564. 
effects     of,    on     the    composition     of 

cider  and  vinegar  (Browne),  A.,  ii, 

231. 
of  bread  (Parenti),  A.,  ii,  746. 
of  milk  (Tissik.r  and  Gasching),  A., 

ii,  743. 
alcoholic     (Herzog),     A.,     ii,     230  ; 
(Abeilson),  a.,  ii,  445. 

production     of      formic     acid      in 
(Thomas),  A.,  ii,  445. 


Fermentation,  alcoholic,  with  yeast  ex- 
tract in  presence  of  blood-serum 
(Harden),  A.,  ii,  319. 
of  the   must   of    Indian   figs    with 
yeast    acclimatised     to     sodium 
fluoride  (Ulpiani  and  Sarcoli), 
A.,  ii,  93. 
lactic  acid  (Herzog),  A.,  ii,  446. 
action  of  magnesium  salts   on   the 
(Richet),  a.,  ii,  230. 
mould,    enzymes    in    (Buchner    and 

Meisenheimer),  a.,  ii,  818. 
pectic  (Goyaud),  A.,  i,  136. 
Fermentations  and  heat  change  (Her- 
zog), A.,  ii,  468. 
Ferments.     See  Enzymes. 
Feroxaloin    and     Feroxaloresinotannol 

(Aschax),  A.,  i,  772. 
Ferric  compounds.     See  under  Iron. 
Ferri-   and   Ferro-cyanides,  analysis   of 

(DiTTfiicH  and  Hassel),  A.,  ii,  581. 
Ferrisulphuric  acid  and  its  ethyl  ester 

(Recoiira),  a.,  ii,  600. 
Ferrocyanic      acid,      manganese      salt 

(Dickie),  A.,  i,  155. 
Ferro-nickel        briquettes,       technical 
analysis  of  (James  and  Nissen),  A., 
ii,  244. 
Ferropallidite      from      Calama,      Chili 

(ScHAiuzEn),  A.,  ii,  556. 
Ferrous  compounds.     See  under  Iron. 
Fertilisers,  rapid  estimation,  volumetric- 
ally,  of  phosphoric  acid  in  (Emery), 
A.,  ii,  41. 
estimation   of  potassium   in   (Hare), 
A.,  ii,  511. 
Fibrin  ferment,   nature  of  (Pekelhar- 

IXG  and  Huiskamp),  A.,  ii,  661. 
Figs,    Indian,  alcoholic  fermentation  of 
the  must  of,  with  yeast  acclimatised 
to  sodium  fluoride  (Ulpiani  and  Sar- 
coli), A.,  ii,  93. 
Filmarone,    the    active    constituent    of 

Filix  extract  (Kraft),  A.,  i,  571. 
Fire  damp   from   the  coal   mines  of  the 
Donctz,  composition  of  (Kurnakoff), 
A.,  ii,  156. 
Fish-flesh,  autolysis  in  (Schmidt-Niel- 
sen), A.,  ii,  163. 
Fish    meal,    maize    cakes,    and     wheat 
bran  as  food  for  pigs  (Klein),  A.,  ii, 
37. 
Fish  poison,   an  Eastern   (Power),  A., 

ii,  323. 
Fishes,    effect    of   sulphurous  acid    on 
(KoNiG  and  Hasenbaumek),  A.,  ii, 
748. 
marine,   non-prevalence   of  potassium 
salts  in  the  spleen  of  (Zanetti),  A., 
ii,  740. 
Flame,  movements  of  the,  in  the  explo- 
simi  of  ga.ses  (Dixon),  A.,  ii,  273. 
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Flame  coutaining   salt,   ionisatiou   of  a 

(MouKAu),  A.,  ii,  125. 
Flavaniline,      formation       of      (Gold- 

schmidt),  a.,  i,  440. 
Flax,    wax   of  (Hoffmeisteii),    A.,    ii, 

448. 
Flour,  detection  of  corn-cockle  and  ergot 
in   (Medicus  and  Kober),  A.,  "ii, 
251. 
estimation   of  moist   gluten   in    (Aii- 
pin),  a.,  ii,  119. 
Flours,  wh eaten,  analj'sis  of  (Facchin- 

ATO).  A.,  ii,  393. 
Fluoranthrene.     See  Idryl. 
Fluorene,  condensation  of,  with  benzoic 
chloride  (Fortner),  A.,  i,  177. 
action  of  molten  potassium  hydroxide 
on    (Weger   and   Doring),    A.,    i, 
410. 
Fluorenone,    1-araino-,    and   its    hydro- 
chloride and  platinichloride  (Gold- 
schmiedt),  a.,  i,  161. 
1 -hydroxy-    (Goldschmiedt),    A.,    i, 

162. 
3-hydro.xy-  (Ullmann  and   Bleier), 
A.,  i,  177. 
Fluorenonecarboxylic  acid  and  its  chlor- 
ide, amide,  ethyl    ester,    oxime,    and 
phenylhydrazone  (Goldsghmiedt),  A., 
i,  161. 
Fluorescein,   dihjivoxj-,   and  its  salts, 
acyl  and   halogen   derivatives,   and 
ethers  (Osorovitz),  A.,  i,  489. 
<rihydroxy-  (Osorovitz),  A.,  i,  490. 
Fluoresceins  of  substituted   uaphthalic 
anhydrides   (Francesconi   and   Bar- 
GELLINl),  A.,  i,  37. 
Fluorescence  and  chemical  constitution 
(Meyer),  A.,  ii,  706. 
theory  of,  and  action  of  substituents 
on  (Francesconi  and  Bargellini), 
A.,  i,  34. 
of  diamonds,  and  its  influence  on  the 
photogi-aphic    plate    (Rosenheim), 
A.,  ii,  123. 
of   naphthalic   anhydride    (Frances- 
coni and  Bargellini),  A.,  i,  34; 
(Hewitt),  A.,  i,  346. 
Fluorine  in  bone  and  teeth  (  Jodlbauer), 
A.,  ii,  311. 
liquid,    reactions  of,  at  -187°  (Mois- 

SAN  and  Devv^ar),  A.,  ii,  419. 
solidification  of,  and  the  combination 
of  solid  fluorine  and  liijuid  hydrogen 
at  -  252°-5  (MoissAN  and  Dewar), 
A.,  ii,  360. 
electrolytically    separated,    oxidation 

by  (Skirrow),  A.,  ii,  69. 
Hydrofluoric  acid  {hydrogen  fluoride), 
potassium  fluoride,   and  boric  acid, 
interaction    of    (Abegg,    Fox,   and 
Herz),  a.,  ii,  540. 


Fluorine  : — 

Hydrofluoric    acid,   use    of,    in    iron 

works  laboratories  (Fried),  A.,  ii, 
391. 
Fluorine,  detection  of,  in  beer  and  wine 
(Windisch),  a.,  ii,  40. 
detection  of,  in  wine  (TusiNl),  A.,  ii, 

178. 
estimation    of    (Leiningen-Wester- 

bfkg),  a.,  ii,  98. 
Fodder-plants,     hydrocyanic    acid     in 
(Brunnich),     T.,     788:     P.,     148; 
(Slade),  a.,  ii,  233. 
Fodders,  estimation  of  cellulose  and  lig- 

nin  in  (Konig),  A.,  ii,  764. 
Foods,  organically  combined  sulphurous 

acid  in  (Kerp),  A.,  ii,  326. 
vegetable,  decomposition  of,   by  Bac- 
teria (Konig,  Spieckermann,  and 

Olig),  a.,  ii,  386,  447. 
estimation  of  the  calorific  value  of,  by 

means    of    elementary    composition 

(Voit),  a.,  ii,  384. 
detection  of  formaldehyde   in  (Man- 
get  and  Marion),  A.,  ii,  115. 
detection  of  salicylic  acid  in,  by  the 

ferric  chloride  test  (Taffe),  A.,  ii, 

394. 
detection  of  thiosnlphates  in,  in  pre- 
sence   of    sulphites   (Arnold   and 

Mentzel),  a.,  ii,  573. 
estimation  of  cellulose  and  lignin  in 

(Konig),  A.,  ii,  764. 
estimation  of  chlorine  in  (Strzyzow- 

SKi),  A.,  ii,  450. 
Formaldehyde,      formation     of,      from 

methyl    alcohol    (Glaessner),    A., 

i,  8. 
action     of,    on     acetophenone    (van 

Marle  and  Tollens),  A.,  i,  493. 
action  of  ammonia  on  (Henry),  A.,  i, 

233. 
and  lime,   action  of,   on  cinnamalde- 

hyde  (van  Marle  and  Tollens), 

A.,  i,  493. 
action   of,    on   methylaniline    (Gold- 

schmidt),  a.,  i,  82. 
action  of,  on  starch  (Syniewski),  A., 

i,  68. 
action  of,  on  isovaleraldehyde  and  on 

cenanthaldehyde  (van  Marle  and 

Tollens),  A.,  i,  460. 
combination      of,       with      ind,igotin 

(Heller    and     Michel),     A.,    i 

834. 
compounds  of,  with  nucleic  acid  and 

its  derivatives    (Farbenfabriken 

voRM.    F.    Bayer  &   Co.),  A.,    i, 

543. 
influence   of,    on    the    vegetation   of 

white     mustard     (Bouilhac     and 

Giustiniani),  a.,  ii,  505. 
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Formaldehyde,     influence    of,     on    the 
growth    of   some    fresh-water   Algje 
(Borii.HAc),  A.,  ii,  232. 
use  of,  for  tlie  discrimination  befrvs'een 
basic  and  acidic  functions  in  amino- 
acids  (Sciuff),  A.,  i,  232. 
use    of,    for    precipitating   gold    and 
platinum  (Awerkieff),  A.,  ii,  603. 
polymerides  of  (Descudi^:),  A.,  i,  232. 
detection  of,  in  food  and  milk  (Man- 
get  and  Makiox),  A.,  ii,  115. 
estimation  of  (Schiff),  A.,  ii,  341. 
estimation    of,    in   air    (RoMUX    and 

VooRTHi'i.s),  A.,  ii,  580. 
estimation  of,    in  solution   (Lemme), 

A.,  ii,  768. 
Metaformaldeliyde.     See  Trioxj'meth- 

yli-ne. 
Paraformaldehyde,  action  of  .sodium 
dioxide  on  (V.vxiNO),  A.,  i,  67. 
Formamide  and  its  haloid  salts  (Wekx- 

ERi.  A.,  i,  235. 
Fonnazyl   dyes    (Fichter    and   Froh- 

i.ich),   a.,  i,  722. 

Formazylbenzene,  /^chloro-,  and  its  p- 

sulphonic     acid,      potassium     salt 

(FicHTEuand  Fruhlich),  A.,  i,  723. 

o-hydroxy-,  and  its  77-sulphonic  acid, 

potassium  salt  (Fichter  and  Froh- 

lkh),  a.,  i,  722. 

Formazylcarboxylic  acid  (Weissb.a.ch), 

A.,  i,  541. 
Formazyl-;)-8ulphonic   acid,  nitro-,  pot- 
assium salt  (FicuTER  and  Fkohlich), 
A.,  i,  723. 
Formic  acid   in  atmospheric  air  (Hen- 
riet),  a.,  i,  600. 
production  of,  in  alcoholic  fermenta- 
tion (Thoma.s),  a.,  ii,  445. 
synthesis  of  (MoissAx),  A.,  ii,  365. 
electrolysis  of  (Salzer),  A.,  ii,  129. 
and  its  salts,  estimation  of,  gasomet- 
rically  (Wegner),  A.,  ii,  700. 
Formic   acid,   normal   and   acid    alkali 
.salts,    sohibility    of    (Groschuff), 
A.,  i,   600. 
ammonium  salt  (Reik),  A.,  i,  308. 
Formic    acid,    ethyl     ester,    action    of 
plienylliydrazine   on    (Baidakowsky 
and   Refdrm.vt.sky),    A.,   i,   441. 
Formylamines,  analogy  between  nitroso- 

.uiiiiMS  and  (Sf'ii.MiDT),  A.,  i,  683. 
2  Formyl  methyl-  and  -ethyl-aminoben- 
zoicacidsi  IIm.mann  and  LJ/.iia<iiian), 
A.,   i,  62*;. 
Formylmethylononetin     (v.     Hem.mki,- 

MAYi;),  A.,  i,  508. 
Fractionator,     new     (Silberkad    and 

Kamkkkiei.d),  p.,  39. 
Freezing    point     curves     of    pairs    of 
inorganic    salts    (RfFF   anil    Plato), 
A.,  ii,  588. 


Freezing  point  curves  of  binary  mixtures 

of  phenols  and   amines  (Phimr),  T., 

814  ;  P.,  143. 
Freezing  point    depressions,    by   non- 
elictrolytcsin  concentrated  aqueous 
solutions  (RoT}i),  A.,  ii,  467. 

in  electrolytic  solutions  (Walker 
and  Robertson),  A.,  ii,  412. 

differential    method    of    determining 
small  (Hausrath),  A.,  ii,  61. 
Freezing   points,    boiling    points,    and 
solubility,   relation    between  (WlL- 
derman),  a.,  ii,  267. 

of  aqueous  hydrogen  peroxide,  lower- 
ing of  the  (Jones  and  Carroll), 
A.,  ii,  131. 

lowering  of  the,  of  aqueous  hydrogen 
peroxide  by  sulphuric  and  acetic 
acids  (Jones  and  Murray),  A.,  ii, 
634. 

of  pure,  nitrogen  at  low  pressures 
(Fischer  and  Alt),  A.,  ii,  72. 

of  inorganic  salts  (Ruff  and  Plato), 
A.,  ii,  588. 

of  dilute  solutions  (Richards),  A.,  ii, 
354,  713. 

of  dilute  solutions  of  mixtures 
(Osaka),  A.,  ii,  8. 

See  also  Cryoscopy. 
Freezing  pressure  of  nitrogen  (Fischer 

and  Alt),  A.,  ii,  72. 
Friedel  and  Crafts'    reaction  (Boese- 
ken),  a.,  i,  617. 

dynamical  study  of  the  (Steele),  T., 
1470  ;  P.,  209. 

action  of  anhydrous  ferric  chloride  in 
the  (B0E8EKEN),  A.,  i,  626. 
Frog's   eye,   photo-electric   changes    in 

the  (OoTCH),  A.,  ii,  497. 
f/-Fructose.  Sec  Laevulose. 
Fruit-juices,    zinc    in   (Benz),   A.,    ii, 

322. 
Fruits,   occurrence  of  salicyclic  acid  in 
(Traphagen  and   Burke),   A.,  ii, 
388. 

containing  volatile  esters  during  the 
period  of  maturity  in  whicli  they 
emit  perfume,  inlluence  of  a  mo- 
mentary increase  in  the  tension  of 
oxygen  on  the  respiration  of  (Gerb- 
er),  a.,  ii,  387. 

odoriferous,  at  tiie  time  of  complete 
maturity  wlicn  ])laccd,  in  the  green 
and  odourless  state,  in  air  enriched 
in  oxygen,  respiration  of  (Gerbeu), 
A.,  ii,  387. 
Fuel,  estimation  of  arsenic  in  (Thorpe), 

T.,  969,  985  ;  P.,  182. 
Fumaric       acid       {clhylenedicarboxylic 

ncid),     j)heuyl     and     benzyl     esters 

(Blsi  noKK  and  v.  Hedenstuom),  A., 

i,  86. 
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Fumaric  acid  (ethylenedicarboxylic  acid), 
chloro",  ethyl  ester,  action  of,  ou 
resorcinol  methyl  ether  and  on  phloro- 
fllucinol  diethyl  ether  (Ruhemann), 
T.,  1132  ;  P.,  201. 

Fungi,  formation  of  glycogen  in,  grown 
in   solutions  of  sugar  (Laurejjt), 
A.,  ii,  746. 
formation  of  proteids  in  (LoEw),  A., 
ii,  678. 

Furan  (furfiiran),  f^initro-  (Marquis), 
A.,  i,  50.* 

Furevernic  acid  (Hesse),  A.,  i,  703. 

Furylamine,  acetyl  derivative  of 
(Mai!Qt-is),  a.,  i,  644. 

Furyldihydrolutidinedicarboxylic  acid, 
ethyl  ester  (Ruhemann),  T.,  378  ; 
P.,  50. 

Fusel  oil  (Kailan),  A.,  i,  786. 


G. 


Gadolinite  from  West  Australia  (Davis), 
A.,  ii,  734. 

Galactamine,  and  its  additive  salts  and 
acyl  derivatives,  and  carbamide  and 
phenylcarbamide  (Roux),  A.,  i,  73. 

Galactans  of  the  horny  albumen,  isola- 
tion of  crystallised  galactose  from  the 
products  of  digestion  of  the,  by  semin- 
ase  (H^kissey),  A.,  ii,  232. 

Galactose,  isolation  of  crystallised,  from 
the  products  of  digestion  of  the 
galactans  of  the  horny  albumen  by 
seminase  (Hi^rissey),  A.,  ii,  232. 
a  product  of  the  action  of  seminase  on 
vegetable  albumen  (H:^rissey),  A., 
ii,  170. 

Galactoses,  r-  and  Z-,  preparation  of,  and 
the  phenylmethylhydrazone  of  the  J- 
compound  (Neubero  and  Wohl- 
gemuth), A.,  i,  9. 

Galaheptosamic  acid  and  its  copper  salt 
(Fischer  and  Leuchs),  A.,  i,  12. 

Galangin,  potassium  salt  and  methyl 
ether  of  (Perkin  and  Wilson),  T., 
135. 

Galena,  decomposition  of,  for  analysis 
(Roucheh),  a.,  ii,  758. 

Gall-bladder,  introduction  of  foreign 
substances  into  the  (Carmichael),  A., 
ii,  500. 

Gall  stones,  formation  of  (Hakley  and 

liAKRATT),   A.,    ii,    500. 

Gallacetophenone,  dimethylamine  de- 
rivative of  (Farbenfabriken 
voRM.  F.  Bayer  &  Co.),  A.,  i, 
559. 
metallic  salts,  and  methyl  and  ethyl 
ethers  of  (Pekkin  and  Wilson), 
T.,  129. 


Gallein,      characteristic      property      of 
(Meyer),  A.,  i,  562. 

and  its  potassium  salt  (Perkin  and 
Wilson),  T.,  141. 
Gallic  acid,  methyl  ether,  and  its  methyl 
ester  (Graebe  and  Martz),  A.,  i, 
262  ;  (Graebe  ;  Herzig  and  Pol- 
lak),  a.,  i,  346. 

methyl  and   ethyl    esters,    dimethyl- 
amine     derivatives     of    (Farben- 
fabriken voRM.  F.  Bayer  &  Co. ), 
A.,  i,  559. 
Gardenia,  oil  of  (Parone),  A.,  i,  47. 
Garnet-idocrase  rock,  enclosures  of,  in 

the   serpentine  of   Paringn,  Southern 

Carpathians     (MuNTEANU-MuRGOCi), 

A.,  ii,   29. 
Garnet- sand  from  Lake  Baikal  (Baga- 

schoff),  a.,  ii,   383. 
Gas,  combustible,  evolved  in  the  Caspian 
Sea,   near  the  Gulf  of  Baku,  com- 
position of  (Charitschkoff),   a., 
ii,  155. 

illuminating,  estimation  of  benzene 
in  (Dennis  and  O'Neill),  A.,  ii, 
514. 

natural,  at  Heathfield,  Sussex  (Dixox 
and  Bone),  P.,  63. 
Gas  analysis  in  flasks  (Wohl),  A.,  ii, 
39,  451,  453;  (Wohl  and  Poppen- 
beRg),  a.,  ii,  328. 

apjiaratus  for  accurate  (Sodeau),  A., 
ii,  389. 
Gas  generator,  an  automatic  (Denham), 

A.,  ii,  202. 
Gas-purifying  material,  spent,  estima- 
tion of  Prussian  blue  in  (Schwartz  ; 

LtiHRiG),  A.,  ii.  111. 
Gas-washing      flask     and     absorption 

apparatus,  new  form  of  (Wetzel),  A. , 

ii,  237. 
Gases  of  the  fumerolles  of  Mount  Pelee 
in      Martinique,     composition      of 
(Moissan),  a.,  ii,  155  ;  (Gautier), 
A.,  ii,  222. 

from  mineral  springs  (Moissan),  A., 
ii,  209  ;  (Moureu),  A.,  ii,  222. 

apparatus  for  the  purification  of 
(Moiss.vn),   a.,  ii,  642. 

reversed  lines  in  the  spectra  of  (Trow- 
bridge), A.,  ii,  253. 

refraction  of,  dependent  on  tempera- 
ture (Walker),  A.,  ii,  623. 

luminescence  of  (de  Hemptinne),  A., 
ii,  193. 

laws  governing  electric  discharges  in, 
at  low  pressures  (Carr),  A.,  ii,  627. 

ionisation  of  (Langevin),  A.,  i,  263. 

liquefied,  working  with  (Stock  and 
Hoffmann),  A.,  ii,  359. 

movements  of  the  flame  in  the  ex- 
plosion of  (Dixon),  A.,  ii,  273. 
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Gases,  intliifiico  of  ]ir('ssmv  on  the  ]no- 
Itagatinn  of  explosion  in  (i>K  Hemi>- 
TiNXK),  A.,  ii,  lOii. 
aii]>aiatus  foi-  measuring  the  cx]iausion 
of,  witli  temj^erature  under  constant 
pressure  (RicHAuns  and  Mark),  A., 
ii,  400. 
I'oniposition   of  the   liydrates   of  (de 
FoHriiANii),  A.,  i,  221  ;  ii,  134. 
Gaseous-liquid  state  (Schijkakeff),  A., 

ii,  710. 
Gaseous  mixtures,  form'of  the  practical 

isotliernial  in  (Caubkt),  A.,  ii,  353. 
Gasometry  Iw  means  of  Victor  Meyer's 
vapour  density  apparatus  (Mai  and 
Silbeuberg),  a.,  ii,  9S. 
See  also  Analysis. 
Gastric    juice    of    newly-born    animals 
(COHNHEIM   and  SOETBEEU),  A.,  ii, 
438.1 
variations   in   the   acidity  of  the,    in 
hysteria  (Sellier  and  Abadie),  A., 
ii^  308. 
fat-splitting  enzyme  of  (Volhard),'A., 

ii,  494. 
action  of,  on  fats  (Bi^;NE(n  and  Guyot), 

A.,  ii,  558. 
action  of,  on  globin  and  li:emoglol>in 
(Salaskix  and  Kowalew.sky),  A., 
ii,  559. 
See  also  Digestion  and  Stomach. 
Gastric   mucous    membrane,   action    of 
gl\-cerol  extracts  of,   on   monobutyrin 
njKNEcii  and  rrrYnr),  A.,  ii,  665. 
Gastric  secretion,  action  of  alcohol  on 
(Wallace  and  Jacksox),  A.,  ii,  308. 
Geikielite  from  Ceylon  (v.   SusTSCHlx- 

sKY),  A.,  ii,  84. 
Gelatin,  phenomena  of  the  setting  and 
swelling  of  (v.  Schroeder),  A.,  ii, 
721. 
action  of  chrome  alum  on  (LuMifeRE 

and  Seyewetz),  A.,  ii,  150. 
decomposition    of    (Levene),    A.,    i, 

301. 
oxidation      of,     with     permanganates 
(KuTSCHER  and  Zickgraf),   A.,  i, 
666. 
digestion  of  (Levene  and  Stookey), 

A.,  ii,  308. 
tryptic  fermentation  of  (Kruger),  A., 

i,  723. 
law  of  the  action  of  trypsin  on  (Henri 
aud  liA.scELs),  A.,  i,  591. 
Gelatinisation  of  agar-agar  and  gelatin 

■solutions  (liEviTKs),  A.,  ii,  641. 
Gelatoses,    amounts    of    glycine     from 
(Levenk),  A.,  i,  301. 
soluble  arsenates  of  (Kn'OLI,  &  Co.), 
A.,  i,  543. 
C/cnu>ta  tincforin,  oil  of  (Haen.sel),  A., 
i,  187. 


Geraniol,      c//f^)geraniol,      and      nerol, 
])liysiological  action  of  (Hildebranpt), 
A.,"  ii,  660. 
(■//(•/oGeraniol,  and    its  acyl    derivatives 

(Haarmann  it  PiEiMEi;'),  A.,  i,  501. 
t(/('A)Geraniolanecarboxylic   acid,   hydr- 
oxy-  (Farbwerke  vorm.   Meister, 
LUCIU.S,  &  BRi'NiNG),  A.,  i,  502. 
cyc^Geraniolenealdehyde   (Farbwerke 
VORM.  Meister,  Lrcirs,  &  BrDnino), 
A.,  i,  764. 
cytVoGeraniolenecarboxylic  acid  and  its 
amide  and  nitrile  (Faijuwerke  a'orm. 
Meister,  Lucius,  &  Bruning),  A.,  i, 
628. 
Geraniums,  distribution  of  some  organic 
substances  in(CHARABOTand  Laloue), 
A.,  ii,  568. 
Getha-Adjak  (Greshoff  and  Sack),  A., 

i,  507. 
Gismondite  from  the  neighbourhood  of 

Rome  (Zambonini),  A.,  ii,  656. 
Glands,  lymph,  autolysis  of  (Reh),  A., 
ii,  439. 
lymph   and   thymus,    composition   of 
the  cells  from  the  (Bang),  A.,  ii, 
739. 
pylorus,   the  ferment  of  the  (Klug), 

A.,  ii,  86. 
thymus,     extracts     of,     physiological 
effects     of    (Vincent),     A.,    ii, 
664. 
extirpation  of  the  (Vincent),  A.,  ii, 

664. 
nucleo-histon  and  -proteid  from  the 

(Bang),  A.,  ii,  664. 
nucleohiston  of  the  (Huiskamp),  A., 

i,  779. 
optical  activity  of  the  nucleic  acid 
of  the  (Gamoee  and  Jones),  A., 
i,  780. 
thyroid,   iodine   in    the   (Nagel   and 
Roos),  A.,  ii,  226. 
Glaserite  (van'tHoff  and  Bar.schall), 

A.,  ii,  434. 
Glass,  action  of  alkalis  on  (Jones),  A., 
ii,  143. 
influence  of  copper  in  the  silvering  of 
(Vignon),  a.,  ii,  543. 
Globin,  optical  activity  of  (Gamgee  and 
Hii-L),  A.,  i,  451. 
action  of  gastric  juice   on  (Salaskin 
and  Kiiwalewsky),  A.,  ii,  559. 
Globularic  acid  mimI  Globulari-citrin  from 
(ibihtiluiui    Ahipidit,   (Tiemann),    a., 
ii,  608. 
Globulin,    action    of    radium    salts    on 
(Hardy),  A.,  i,  588. 
colloidal  solution  of  (Hardy),  A.,  ii, 
169. 
Globulins  "f  blood-serum,  carbohydrates 
froifi  till'  (Langstein),  a.,  i,  374,  734. 


956 


INDEX    OF   SUBJECTS. 


Globulins    of  the    English   walnut,    the. 

American  black  walnut,  and  the  but- 
ternut (Osborne  and  Haki;is),  A.,  i, 

871,  872. 
Glucinum   {beryllium)   hydroxide,  solu- 
bility  of,    in    ammonia    and    amines 

(Renz),  a.,  ii,  729. 
Glucogallin  (Gilson),  A.,  i,  355. 
Glucoheptonic   acid,    2-amino-,   and   its 

salts     and      tetrabenzoyl     derivative 

(Neubeiig  and  Wolff),  A.,  i,  74. 
rf- Glucoheptonic  acid,  a-  and  /8-2-amino- 

(Neubekg   and    Wolff),    A.,   i,    74, 

319. 
Glucophosphoric  acid   (Levene),  A.,  i, 

374. 
Gluco-proteids,    formation    of   glycogen 

from  (Stookey),  A.,  ii,  440. 
Glucosamic  acid,  brucine  salt  (Neubeiig 

and  Wolff),  A.,  i,  74. 
rf-Glucosamic  acid,  synthesis  of  (Fischer 

and  Leuchs),  A.,  i,  12,  233. 
^Glucosamic  acid,  synthesis  of  (Fischer 

and  Leuchs),  A.,  i,  12. 
Glucosamine,  action  of,  in  the  organism 

(Cathcart),  a.,  ii,  741. 
fZ-Glucosamine,    synthesis   of    (Fischer 

and  Leuchs),  A.,  i,  233. 
Glucose.     See  Dexti'ose. 
Glucoses,  o-  and  )3-,  correlation  of  the 

stereoisoraeric,  with  the  stereoisomeric 

a-  and  ;3-glucnsides  (Armstrong),  T., 

1305  ;  P.,  209. 
Glucoside    from    the     seeds    of    Drcgea 

ruhicunda  (Karsten),  A.,  ii,  171. 
Glucosides,    stereoisomeric    o-    and   ^-, 
correlation  of,  with  the  correspond- 
ing    glucoses     (Armstrong),     T., 
1305  ;  P.,  209. 

influence  of  the  stereochemical  con- 
figuration of,  on  the  activity  of 
hydrolytic  diastases  (Pottevin), 
A.,  i,  378  ;  ii,  230. 

investigations  of,  in  connection  with 
the  internal  mutation  of  plants 
(W'eevers),  a.,  ii,  232. 

vegetable,    sugars    of    (VotoCek    and 
Vondr.vcek),  a.,  i,  570. 
Glucosides.     See  also  : — 

Acocantherin. 

iEsculin. 

Amygdalin. 

Antiarin. 

Chrysophanic  acid. 

C'orynocarpin. 

Cyclamin. 

Emodin. 

Ericolin. 

Glucogallin. 

Gratioligenin. 

Gratiolin. 

Indican. 


Glucosides.     See  : — 

Karakin. 

Methylglucosides. 

Methyllactoside. 

Quillagic  acid. 

Rheoanth  raglucoside. 

Rheosmin. 

Rheotannoglucoside. 

Salicin. 

Solanin. 

Strophanthin. 

Tetrarin. 

Trimethyl  a-methylglucoside. 
Glucothionic     acid     (Levene),     A.,    i, 
374. 

from  tendon  mucin  (Levene),  A.,  i, 
779. 
Glutaconic    acid    {propylciKdicarhoxylic 

(ir.id),    ethyl    ester,    methylation    and 

condensation  of  (Blaise),  A.,  i,  400, 

548. 
Glutaconylglutaconic        acid,        esters 

(Blaise),  A.,  i,  400. 
Glutamic  acid,  preparation  of,  from  the 

waste  liquors  from  molasses  (ANDRLf  k), 

A.,  i,  797. 
Glutaric  acid  [n-pyrotarfaric  acid ;  prop- 

ancdicarhoxylic    acid),     formation     of 

hydrogen    ions    from    the   methylene 

group  of  (Ehrenfeld),  A.,  i,  548. 
Glutaric      acid     {n-pyrofartaric     acid : 

propanedicarboxylic  acid),  phenyl  and 

benzyl  esters  (BiscHOFF  and  v.  Heden- 

strom),  a.,  i,  86. 
Glutaric  acids,  alkylated,  synthesis  of, 
from  /8-glycols  (Franke  and  Kohn), 
A.,  i,  66. 

substituted,  separation  of  the  cis-  and 
trans-  forms  of  (Thorpe  and  Young), 
T.,  358  ;  P.,  248. 
Glutaric    anhydride,    reduction    of,    to 

S-valerolactone   (Fichter   and  Beiss- 

wenger),  a.,  i,  459. 
Gluten,    moist,    estimation   of,   in   flour 

(Ari'IN),  a.,  ii,  119. 
Glutokyrine  and   its   salts  and  3-naph- 

thalcuesulpho-derivative  (Siegfried), 

A.,  i,  587. 
Glyazinedihydrotetramethyldimalonylic 

acid,  methyl  ester,  lactone  of,  and  its 

semiearbazone   and    oxime   (Perkin), 

T.,  1229. 
Glyazinetetrahydrotetramethyldimal- 

onylic   acid,    dilactoj'o   of    (Perkin), 

T.,  1230. 

Glycerides  of  fatty  acids,  synthetically 

prepared      simple      and      mixed 

(GUTH),  A.,  i,  225. 

natural     and      synthetical     mixed 

(Kreis  and  Hafner),  A.,  i,  788. 

mixed,   of  olive  oils  (Holde),   A.,   i, 
140. 
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Glycerol  (glycerin)   in    the  blood   (Ni- 

CLOUX),    A.,     ii,    438,    560,    660; 

(DoYON  and  Morel),  A.,  ii,  661. 
anhydrous,  preparation  of  (Liebreich), 

A.,  i,  473. 
utilisation  of,  in  the  organism  (Leo), 

A.,  ii,  160. 
action  of  alkalis  on,  and  estimation  of 

(Buisixe),  a.,  i,  455  ;  ii,  515. 
action   of    phosphorus   trichloride    on 

(CARRfi),  A.,  i,  598. 
estimation   of,    in    blood    (NiCLOUX), 

A.,  ii,  337. 
estimation     of,     in     crude     glycerols 

(Lewkowitsch),  a.,  ii,  456. 
estimation   of,    in   soap-lyes  (Fanto), 

A.,  ii,  515. 
estimation  of,  in  urine  (Leo),  A.,  ii, 

160. 
estimation  of,  in  wine  (Trillat),  A., 

ii,  187. 
Glycerol        7«o;(obromoplienyl        ether 

(Hantzsch  and  Vock),  A.,  i,  664. 
■s-Glycerol  ditolyl  ethers  and  the  action 
of  phosphorus  trichloride  on  (Boyd), 
T.,  1135  ;  P.,  202. 
Glycine   {glycocine ;    aminocccetic    acid), 

amounts  of,  from  gelatoses  (Levexe), 

A.,  i,  .301. 
formation  of,  from  leucine  in  the  body 

(Kohx),  a.,  ii,  164. 
and    its    homologues,    separation    of, 

from   inorganic   compounds   (Farb- 

WERKE  VORM.    MeISTER,    LuCIUS,  & 

Brunixg),  a.,  i,  607. 
Glycocholeic  acid  (Wahlgrex),  A.,   i, 

302. 
Glycocholic   acid,  new  method  of   pre- 
paring, from  ox-bile  (Bleibtreu),  A., 
i,  796. 
Glycogen  (Pfluger),  A.,  ii,  499. 

formation  of,  in  Fungi  grown  in  solu- 
tions of  sugar  (Laurent),  A.,  ii, 

746. 
occurrence  of,  in  distillery,  press,  and 

top  brewery  yeasts  (Hexneberg), 

A.,  ii,  168. 
total,  in  dogs   (Schondorff),  A.,  ii, 

741. 
in  the  cartilage  of  Mammals  (Pfluger), 

A.,  ii,  90. 
of  the  fcetal  liver  (PflIjoer),  A.,  ii, 

384. 
formation  of,  in  perfused  liver  (Gkube), 

A.,  ii,  440.    " 
in  the  skeleton  (Haxdel),  A.,  ii,  90. 
formation     of,      from     gluco-proteids 

(Stookey),  a.,  ii,  440. 
Hensen'.s  method  of  preparing  (PflOo- 

kr),  a.,  i,  403. 
action  of  dilute  potassium  hydroxide 

on,  at  100"  (Pfluger),  A.,  ii,  247. 


Glycogen,  behaviour  of,  to  boiling  caustic 
alkali  (Pfltjger),  A.,  i,  72. 
analysis,  history  of  (Pfluger),  A.,  ii, 

247. 
estimation  of  (Pfluger),  A.,   i,   72  ; 
ii,  247,  248  ;  (Salkowski),   A.,  ii, 
516. 
estimation  of,  in  livers  (Salkowski), 
A.,  ii,  47. 
Glycol.     See  Ethylene  glycol. 
Glycol,    CgHigO.^    (two),    from    o0-octa- 
methylenediamine   (Loebl),    A.,   i, 
736. 
CjoHo-jOo,  from  isovaleraldehyde, action 
of    dilute    sulphuric    acid    on    the 
(Morgexsterx),  a.,  i,  787. 
C12H22O2,     and      its     diacetate     and 
methylethylacrylate,    from  methyl- 
ethylacraldehyde  (v.  Lexz),   A.,   i, 
460. 
CjgHjyOg,,  and   its  diacetate,  from  m- 
ethoxybenzaldehyde     and      isobut- 
aldehyde  (Subak),  A.,  i,  493. 
C13H22O2,  (two),   and  their  diacetates, 
dibromides    and   carbanilides,   from 
9-methyl-3-isopropenyldicyclonon- 
ane-5-ol-7-one  (Rabe  and  Weilix- 
GER),  A.,  i,  268. 
C14H22O2,   and   its  diacetate  and    me- 
thylene ether,  from  isobutaldehyde 
and     cuminaldehyde     (Schubert), 
A.,  i,  626. 
from     isobutaldehyde    and     isovaler- 
aldehyde, action  of  dilute  sulphuric 
acid    on    the    (Jelocxik).    A.,    i, 
787. 
o-Glycols,  formation  of  aldehydes   and 

ketones  from  (Krassusky),  A.,  i,  8. 
Glycolaldehyde,  metabolism  of  (Mayer), 

A.,  ii,  49.^.. 
Glycollic   and    Glycolloglycollic  acids, 

nitrates  of  (Duval),  A.,  i,  603,  676. 
Glycollic  acid,  menthyl  ester  (Farbex- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  501. 
Glycollic  acids,  disubstituted,  prepara- 
tion of  (Grigxard),  a.,  i,  550. 
Glycolysis  of  different  sugars  (Portier), 

A.,  ii,  306. 
Glycosuria.     See  Diabetes. 
Glycuronic  acid,  origin  of  (Maxdel  and 
Jacksox),  a.,  ii,  314. 
in  the  blood  (L^pixe  and  Boulud), 

A.,  ii,  493. 
in  icteric  urine  (vax   Leer.sum),  A., 

ii,  444. 
excretion  of  (Mayei:),  A.,  ii,  501. 
'Z-Glycuronic   acid,   conversion  of,    into 
/-.xylose  (SalK(i\vhki  and  Neubero), 
A.,  i,  7  ;  (Kuster),  A.,  i,  402. 
Glycylglycineoarboxylic    acid,    /S-estcra 
(FiMjiiER),  A.,  i,  466. 
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Glyoxal,  lutlt'  acetal  of  (Haiuues),  A., 

i,  605. 
Glyoxalines  (Piknek),  A.,  i,  123. 
Glyoximeperoxidedihydrotetramethyl- 
dimalonylic  acid,   methyl   ester,   and 
its  carbazoiie  (Perk in),  T.,  1230. 
Glyoximeperoxidetetramethyldimal- 
onylic    acid,    iiiethyl    ester,    physical 
properties  and  reactions  of  (Perkin), 
T.,  1219. 
Glyoximetetramethyldimalonvlic    acid, 

methyl  ester  (Perkin),  T.,'i230. 
Glyoxylic    acid,    compounds    of,    with 
guanidine  (Kaess  and    Gruszkie- 
wicz),  A.,  i,  6. 
o-nitrophenylhydrazone  of  (BuscH  and 
Frey),  a.,  i,  539. 
Glyoxylic   acid,   methyl   ester,  phenyl- 

hjdrazone  of  (Harries),  A.,  i,  605. 
Gold,  colloidal  solutions  of,  preparation 
of  (KiJspERT),   A.,   ii,    76 ;    (Gut- 
bier),   A.,   ii,  81  ;  (Henrich),  A., 
ii,  299  ;  (Garbowski),  A.,  ii,  432, 
volatility    of,    in     presence     of    zinc 

(Friedrich),  A.,  ii,  433. 
application  of  the  phase  rule  to  the 
melting  point   of  (Richards),  A., 
ii,  266. 
Gold  salts,  action  of  selenium  and  tellur- 
ium on  (Hall  and  Lenher),  A.,  ii, 
154. 
Gold    ammonium     polysulphide    (Hof- 

mann  and  Hochtlen),  A.,  ii,  728. 
Gold,    crystalline,    precipitation    of,    by 
formaldehyde  (Awerkieff),  A.,  ii, 
218,  603. 
estimation     of,    in    platinum     alloys 

(Neveu),  a.,  ii,  514. 
estimation  of,  iodometrically,  in  dilute 

solution  (Maxson),  A.,  ii,  697. 
separation   of    platinum   and    (Will- 
statter),  a.,  ii,  576. 
Goose  fat,  composition  of  (Weiser  and 

Zaitschek),  a.,  ii,  227. 
Gorgonin      and       lodogorgonic       acid 

(Henze),  a.,  i,  668. 
Gout  and  flesh  feeding  (Kochmann),  A., 

ii,  317. 
Granites  of  Georgia  (Watson),  A.,  ii,  84. 
Grape  juice,  copper  in  (Omeis),  A.,  ii, 

322. 
Grapes,    red,    colouring   matter   of    the 
(Sosteoni),  a.,  i,  48. 
occurrence  of  salicylic  acid  in  (Masi-- 
baum),  a.,  ii,  703. 
Graphite,   temperature  of  inflammation 
of,  and  the  combustion  of,  in  oxj^geu 
(Moissan),  a.,  ii,  141. 
Qratiolin,    Gratioligenin,   Gratiogeuin, 
and  Gratiolon  and  its  sodium  deriv- 
ative, from  Oratiola  officinalis  (Retz- 
laff),  a.,  i,  107. 


Gravitation   energy,  alisorption  of,  Ijy 
radioactive   matter   (Geigel),   A.,   ii, 
258. 
Guaiacol,  reactions  of  (Gu^rin),  A.,  ii, 

338. 
Guaiacol  acetate,  nitration  of  (Rever- 

Dix  and  C'Ri^a'iEUx),  A.,  i,  624. 
Guanidine,  formation  of,  by  the  oxida- 
tion of  gelatin  with  permanganates 
(Kutscher  and  Zickgraf),   A.,  i, 
666. 
compounds    of,    with    glyoxylic    acid 
and  with  mesoxalic  acid  (Kaess  and 
Gruszkiewicz),  a.,  i,  6. 
Guanidine,    amino-,    condensation     of, 
with  methyl  heptyl  and  methyl  nonyl 
ketones  (Thoms  and  Mannich),    A., 
i,  673. 
Guanidines,     aromatic      (Alwat     and 

ViELE),  A.,  i,  201. 
o-Guanidinebenzoic  acid  (Wheeler  and 

Merkiam),  a.,  i,  525. 
Guano,  Damara  and  Peruvian,  manurial 
experiments    with    (Schreiber),    A., 
ii,  177. 
Guanylic    acid,   preparation   of    (Bang 

and  Raaschou),  A.,  i,  780! 
Gun-cotton,    ignition  of,   by   means   of 

water  (Vanino),  A.,  i,  232. 
Gurjoresen,  Gurjuresinol  and  its  acetate 
and  benzoate,  Gurjuturboresinol,  and 
Gurjoresinolic   acid    (Tschirch    and 
Weil),  A.,  i,  771. 
Gutta-percha,    chemical     behaviour    of 
(Ramsay,    Chick,    and    Colling- 
kidge),  a.,  i,  190. 
assay  of  (Marokwald  and  Frank), 

A.,  ii,  110. 
digester-lixi viator  for  testing  (PoNTio), 
A.,  ii,  187. 
Gypsum,    hydraulic   or   Estrich    (van't 
HoFF  and  Just),  A.,  ii,  368  ;  (Roh- 
land),  a.,  ii,  545. 
"setting"  of  (Cloez),  A.,  ii,  292. 
solubility  of,  in  presence  of  metallic 

chlorides  (Orloff),  A.,  ii,  211. 
dehydration  of  (CLoiiz),  A.,  ii,  292. 
See  also  Calcium  sulphate. 


Hackmanite  from  Finland  (Borgstrom), 

A.,  ii,  304. 
Haemase  (Senter),  A.,  ii,  662. 
Haematoxylin  and  brazilin  (Herzig  and 
Pollak),  a.,  i,  270,  713. 
transformation  products  of  (v.  Kosta- 
necki  and  Rost),  A.,  i,  646. 
Haemerythrin    and    Hsemocyanin    (Ro- 
bert), A.,  ii,  741. 
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Haemochromatosis    in    diabetes    (Be.vt- 

riK),  A.,  ii.  G7i». 
Haemoglobin  (Sieber-Schumoff),  A.,  i, 
375. 
chlorophyll,  and  lipochrome  (March- 

LEWSKi),  A.,  i,  667. 
tivstallisation  of  (Reichert),   A.,   i, 

'543. 
action  of  chloroform  on  (Kruger),  A., 

i,  216. 
actio7i  of  gastric  juice  on  (Sal.\skix 
and  Kowalewsky),  A.,  ii,  559. 
Haemoglobins,  optical  activity  of  (Gam- 
(;i;e  and  Hill),  A.,  i,  451. 
Oxyhaemoglobin,    hydrolysis    of,    hy 
the  aid  of  hydrochloric  acid  (Fis- 
cher and  Abhei'jialden),  A.,  i, 
136. 
crystallised,     from     horses'     blood, 
hydrolysiis     of    (Abderhalden), 
A.,  i,  587. 
Haemolysins,   new  method  of  producing 
(KiFKKU  and  Crexdiropoulos),  A., 
ii,  227. 
Haemolysis  in  the  spleen  (Noel  Paton 
and  Goodall),  A.,  ii,  498. 
by  the  action  of  staphylolysin  (Schdr), 
A.,  ii,  92. 
Haemolytic  agents,  influence  of  cold  on 
the  action  of  some  (Stewart),  A.,  ii, 
443. 
Haematite    from    Pragraten,    Tyrol   (v. 

SrsTMHiNSKY),  A.,  ii,  84. 
Haemorrhage,  blood  changes  after  (Bau- 

MANN),  A.,  ii,  306. 
Hair,  the  pigment  of  (Spiegler),  A.,  i. 

r.i59. 

Hall  effect  (Moreau),  A.,  ii,  196. 
Halogen,  interchange  of  hydroxyl  and, 

in  benzenediazonium  hydroxides  (Or- 

TON),  T.,  796  ;  P.,  161  ;  A.,  i,  297. 
Halogen  compounds,  density  of,  in  rela- 
tion   to   chemical   constitution   and 
composition  (Kanonnikoff),  A.,  ii, 
11. 

organic,   hydrolysis   of,    by    insoluble 
oxides      in      presence      of      water 
(SwAKTs),  A.,  i,  725. 
Halogen    double   salts,    regularities    in 

tlie  conipo.,iiion  of  (Ephkai.m),  A.,  ii, 

418,    487,    538,    552,    596 ;    (Gro.ss- 

-MA.sN),  A.,  ii,  476,  596. 
Halogens,   theory  of  tlie   action   of,   on 
alkalis    (Foerstek   and    MOller), 
A.,  ii,    142,   350  ;  (Winteler),   A., 
ii,  291. 

action  of,  on  compoiuids  containing 
the  carbonyl  group  (Lapworth), 
P.,  188. 

estimation  of,  in  organic  compounds 
(Baubiony  and  Chavan.ve),  A.,  ii, 
5L0. 


Halogens,  quantitative  separation  of  sul- 

l)liides  and  (BiLTZ),  A.,  ii,  451. 
"Hartsalz,"    temperature   of  formation 
of    (van't    Hoff    and     Meyerhof- 
fkr),  a.,  ii,  144. 
Heart,  action  of  calcium  on  the  (Lan- 
gexdorkf    and     Hfeck),    A.,    ii, 
498. 
action  of  chloroform  on  the  (Sciiafeh 

and  Scharlikb),  A.,  ii,  437. 
mammalian,  action  of  camphor  on  tlie 

(WlNTEllBERG),  A.,  ii,  307. 
excised  mammalian,  action  of  chloro- 
form, ether,  alcohol,  and  acetone  on 
the      (Tunxicliffe    and     Rosen- 
heim), A.,  ii,  437. 
Heart  action  of  Molguhe  (Hi'Nter),  A., 

ii,  663. 
Heart   activity,   importance  of  sodium 

chloride  in  (Lixgle),  A.,  ii,  30. 
Heat.     Sec  Thermochemistry. 
Helium,    production    of,    from    radium 
(Ramsay     and     Soddy),     A.,     ii, 
622. 
effect  of  mei'cury  vapour  on  the  spec- 
trum of  (Collie),  A.,  ii,  49. 
thermal  conductivity  of  (Schwarze), 

A.,  ii,  465. 
pressure    coeflScient    of,    at    constant 
volume,    and     at    different     initial 
pressures   (Traver.s,    Sexter,    and 
Jacjuerou),  A.,  ii,  9. 
Hellandite    from    Norway    (Brogger), 

A.,  ii,  657. 
Helmitol  (Ekhengrijx),  A.,  i,  195. 
Hemicelluloses  (Schulze  andCASTORo), 

A.,  i,  152,  793. 
Hemi-indigotin     (Maillard),     A.,     ii, 

563,  761. 
Hemipinic   acid,  acid   esters,  action   of 
hydrazine  hydrate  and  thionyl  chlor- 
ide  on   (Wegscheider  and   v.   Rus- 
nov),  a.,  i,  702. 
Hens,  formation  and  composition  of  fat 

in  (Zait.sghkk),  A.,  ii,  740. 
Heptaldehyde,    action   of    formaldehyde 
on  (VAX  Marle  and  Tollens),  A., 
i,  460. 
compounds   of,  with   aniline  sulphite 
(Speruxi),  a.,  i,  246. 
Heptanaphthylenes.      See   Methylcyc/o- 

hfxeni-.s. 
'■(/(-•/oHeptane.     See  Suborane. 
/i-Heptanesulphonic  acid  (Buoert),  A., 

i,  41)1. 
Heptenoic  acid,  menthyl  ester,  and  its 
roiatjdn  (KiPK  and  Zeltner),  A.,  i, 
r><)6. 
a/3-Heptenoic  acid  and  its  salts  (Rups, 

Ron  IS,  and  Lurz),  A.,  i,  139. 
Heptenoic  acid.     See  also  a-Aletiiyldi- 
liydrusorbic  acid. 
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Heptinoic    acid   {trimethyltetrolic    acid, 

yy-dinicthyl-a-'pentinoic  acid),  and  its 

esters  (MouREU  and  Delange),  A.,  i, 

313. 
a-Heptinoic    acid    {Imtylpropiolic    acid) 

and    its    esters    (Moureu    and     De- 

lan(!e),  a.,  i,  313. 
Heptinoic  acid.    See  also  o-Methylsorbic 

acid. 
Heptoic  acid,  7-hydroxy-,   barium   salt 

(Rui'E,    RoNUS,    and    Lotz),   A.,    ii, 

140. 
Heptoic   acid    {a-isopropylbutyric  acid), 

;3-hydroxy-  (WoGRixz),  A.,  i,  604. 
Heptoic  acid  {■yyy-trimethylbutyric  add, 

•yy-dimethylvaleric  acid),  and  its  amide 

(MouREU  and  Delange),  A.,  i,  314, 

676. 
7-Heptolactone     (Rupe,     Ronus,      and 

Lotz),  A.,  i,  140. 
Heptoylacetic  acid   and  its   esters  and 

their  copper  salts  (Moureu  and  De- 
lange), A.,  i,  399. 
Heptyl   alcohol,   condensation   of,  with 

ethyl  alcohol,  and  with  propyl  alcohol 

(Guerbet),  a.,  i,  61. 
tsoHeptyl  alcohol  and  its  acetate  (Grig- 

nard),  a.,  i,  5-52. 
w-Heptyl  thiocyanate  (Bogert),  A.,  i, 

404. 
Heptylcyanoacetamide  (Guareschi),  A., 

i,  737. 
Heptylene    glycols.      See    ;8-Dimethyl- 

pentane-ae-diol,  and  7-Methylhexane- 

aC-diol. 
Heptylpropiolic   acid.      See    o-Decinoic 

acid. 
Hesperitin,   formula    of    (Perkin    and 

Phipps),  p.,  284. 
Heterocyclic   compounds,   formation  of, 

from  hydrazine   derivatives  (SxoLLifi), 

A.,  i,  721. 
Hexadecyl    alcohol   {triisoamylcarbinol) 

(Grignard),  a.,  i,  455. 
cj/cZoHexadienes.        See     Dihydrobenz- 

enes. 
^-Hexahydrobenzoylphenylhydrazine 

(Rupe  and  Metz),  A.,  i,  536. 
Hexahydrobenzyl   alcohol  and   its  ure- 

thane  (Bouveault  and   Blanc),  A., 

i,  673. 
Hexahydropyromellitic       acid.  See 

Hoxamethylenetetracarboxj'lic  acid. 
Hexamethyl<://aminobeiizophenone     and 

its  salts  (Zohlen),  A.,  i,  118. 
Hexamethylammonio-cadiuiuin   chloride 

(Lang),  T.,  724  ;  P.,  125. 
Hexamethylene   glycol.      See   Hexane- 

ai'-diol. 
Hexamethyleneiroine  and  its  methiodide 

and  additive  salts  (Wallach),  A.,  i, 

104. 


Hexamethyleneoctacarboxylic  acid  and 

its  ethyl  ester  and  salts  (Gregory  and 
Pekkin),  T.,  7S3  ;  P.,  164. 
Hexamethylenetetramine,    constitution 
of  (Descudi?;),  a.,  i,  72. 
bases  from  (Hock),  A.,  i,  465. 
rj.s-Hexamethylenetetracarboxy-dianilic 
acid  and  -dianil  (Gregory  and  Per- 
kin), T.,  7S7. 
Hexamethylenetetracarboxylic         acid 
{liCj:aJiydrvpyroiiiclUtic  acid),  cis-,  and 
trans-,    and   their  anhydrides  (Gre- 
gory and    Perkin),   T.,    784;    P., 
164. 
Hexamethyltrimethylenediammoninm 
periodides  (Stromholm),  A.,  i,  462. 
w-Hexane,    products   of  the  slow  com- 
bustion of  (v.  Stepski),  a.,  i,  61. 
and  7!.-octane,    vapour  pressures    and 
boiling  points  of  mixtui-es  of  (Young 
and  FoRTEY),  T.,  56. 
Hexane  {^-methylpentane),  ae-t^jamino-, 
and  its  salts  and  dibenzoyl  derivative 
(Franke  and  Kohn),  A.,  i,  153. 
Hexane,   rficyano-   (Hamonet),   A.,    i, 

306. 
c?/ctoHexane,  and  its  chloro-derivatives 
(Sabatier  and    Mailhe),    A.,    i, 
686. 
o-cbloroiodo-  (Brunel),  A.,  i,  157. 
(•?/cfoHexanecarboxylic     acid,    nienthyl 
ester,    and    its   rotation    (Rupe   and 
Lotz),  A.,  i,  566. 
Hexanedicarboxylic  acids.     See  : — 
o/8-Diethylsuccinic  acid, 
a- i'so Propylglutaric  acid. 
aa7-Trimethylglutaric  acid. 
Hexane-aC-diol        (Bouveault        and 
Blanc),  A.,  i,  731. 
and  its  diacetate,  dibenzoate,  and  di- 
carbanil  derivative  (Hamonet),  A., 
i,  251,  306. 
3-o-c2/cZoHexanediol  and  its  ethers,  acet- 
ate, and  benzoate  (Brunel),  A.,  i, 
338. 
esoanhydride     and     its      derivatives 
(Brunel),  A.,  i,   338,  695. 
action   of  ammonia   on  (Brunel), 
A.,  i,  680. 
Hexane-a75j,*-tetrone-aC-dicarboxylic 

acid,  ethyl  ester  (Diels),  A.,  i,  400. 
Hexanetricarboxylic    acid.       See     Di- 

methylbutaiietricarboxylic  acid. 
cycloS.6x&no\,   c-amino-,    and   its    salts 
(Brunel),  A.,  i,  680. 
iodo-,  and  its  methyl  and  ethyl  ethers 
(Brunel),  A.,  i,  157. 
;8-c2/C(?oHexan-l-ol-2-sulphonic        'acid, 

sodium  salt  (Brunel),  A.,  i,  695. 
Hexaphenylethane   (Gomberg),   A.,    i, 
244. 
formation  of  (Schmidlin),  A.,  i^687. 
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Hezaphenylethane,    formation   of,  from 

triphenylmethyl    (Gomberg),    A.,    i, 

81. 
Hexenoic  acid  {rlinuthillrinylacetic acid), 

and  its  anilide  and  lactone  (Blaise), 

A.,  i,  604. 
Hexenoic   acids,    menthyl    esters,    and 

their  rotation  (Rri'E  and  Zeltxek), 

A.,  i,  566. 
Hexenoic   acid.     See   also    Hydrosorbic 

ai'id. 
fi/f/oHexenone,   action   of  ammonia  on 

(Knoevf.x.^gel  and  Erler),    A.,   i, 

636. 
Hezinoic  acid  {y-np'thyl-a-pentinoic  acid, 

isopropijlpropio/ ic  acid),  and  its  esters 

(MouREU  and  Dei,.\nge),  A.,  i,  312. 
a-Hexinoic  acid  {propulpropiolic  acid), 

and  its  esters  (Miii'kei'  and  Del.\xge), 

A.,  i.  312. 
Hexinoic  acid.     See  also  Sorhic  acid. 
Hexoic   acid     {a-dimethylbidyric   acid), 

jB-hvdro.xy-  (Wogrinz),  A.,  i,  604. 
Hexoic     acid      {0-cfhyf  butyric      acid), 

hydroxy-,  and  its  salts  (Fichteu  and 

Bei.sswexger),  A.,  i,  459. 
Hexoic  acid,  /-amino-,  copper  salt  (Neu- 
berg  and  Wolff),  A.,  i,  74. 

i-ae-(fjamino-  (S()Rensex),  A.,  i,  834. 

^r/rahydroxyamino-,       in       cartilage 
(Orgler    and    Nei'berg),    A.,    i, 
589. 
Hexone  bases,  analyses  of  (Kossel  and 

Patten),  A  ,  ii,  582. 
Hexoylacetic  acid,  ethyl  ester  (Moureu 
and  Del.\ngk),  A.,  i,  399. 

methyl  ester  (BorvEAULT  and  Box- 
gert),  a.,  i,  143. 
Hexoylacetone  and  its  copper  derivative 

(P.nuvEAi'i.T  and    Bongert),    a.,    i, 

142. 
is'^Hexoylglycylglycine,   a-bromo-,  and 

its  ester  (Fisiiikr),  A.,  i,  799. 
)3-i.wHexylamine,     hydroxy-,     and    its 

phenylthiocarbaniide       (Koiix       and 

Lindat-eiO,  a.,  i,  73. 
c)/c7f/Hexylamine,    dlhydwxy-,    and    its 

i.sorncride,    ami    their    hydrochlorides 

and  nitrosoamines   (Brtxel),   A.,  i, 

680. 
Hexylene  {By-dimcthyl-0-hutyhne, 

frtraiivlhylclhylenc),  action  of  nitrogen 

dioxide  on  (Schmidt),  A.,  i,  597. 
d-Hezylene  f/ibromide,  action   of  water 

on  (FRGEiiEand  Hochstetter),  A.,  i, 

320. 
Hexylene    glycols.       See    /3-Diniethyl- 

butane  a5-<liol,  and  llexiiiie-oC-diol. 
Hexylenedicarboxylic    acid.     See    007- 

Trinietliylf.'luta<onic  acid. 
Hexylpropiolic  acids,  ?(-  and  iso-.     See 

Noninoic  acids. 

Lxxxiv.  ii. 


Hexylpyrazolone     (Moiiiei:    and    De- 

lANci:),  A.,  i,  400. 
Hippuric   acid   excretion,    influence   of 
(juinic    acid    on    (HurFKK),    A.,    ii, 
442. 
Hippuric  acid,  0-  and  ?)i--bromo-  and  n- 
and  ?)-cliIoro-  (Hildebrandt),  A., 
ii,  228. 
^>-bromo-  and  wi-nitro-   (Klages  and 
Haack),  a.,  i,  560. 
Hippuronitrile,  and  j»-bronio-   and   m- 
and  jt)  nitre-   (Klages  and   H.\ack), 
A.,  i,  560. 
Hirtic  and  Hirtellic  acids  (Zoi-f),  A., 

i,  762. 
Histidine  (Herzog),  A.,  i,  431. 

pre[iaratioii      and       constitution      of 
(FR.\NKEr,),  A.,  i,    650;  (Ko.s.sel; 
Weigeut),  a.,  i,  784. 
sejiaration  of  (Kossel  and  Patten), 

A.,  ii;  582. 
picrolonate  (Stei'DEl),  A.,  i,  431. 
Histine  (Frankel),  A.,  i,  651. 
Histine,  hydroxy-,    and   its  carboxylic 

acid  (Fraxkf.l),  A.,  i,  651. 
Hoernesite,  artificial  production  of  (de 

Schiltex),  a.,  ii,  655. 
Hofmann    reaction,    new     reagent    for 
inducing    tlie    (Tscherni.^c),    A.,    i, 
262. 
Holothurians,    the   wine-red   bodies   in 

(Moiinek),  a.,  ii,  165. 
a-Homodypnopinacolin  (Gesch^),  A.,  i, 

484. 
Homogeneous    mixtures,    solubility    of 

(Tuikl),  a.,  ii,  531. 
Homogentisic  acid,  production  of,  from 
phenylalanine    (Falta   and  Lang- 
.stkin),  a.,  ii,  496. 
synthesis  of  (O.sborxe),  A.,  i,  487. 
Homomaticoic  acid  and  its  barium  salt 
(Fk<i.mm    and    VAX    Em.stei:),    A.,    i. 
18S. 
Homonataloin   and   its   benzoyl  deriva- 
tives (Lkijei:),  a.,  i,  356. 
Homosalicylaldehydes,  o-,    m-,  and  p-, 
semicarbazoncs  of   (Anselmixo),    A., 
i,  122. 
o-Homosalicylaldehydeazine       (Axsel- 

MiN(i),  A.,   i,   122. 
/j-Homosalicylaldehydephenylhydr- 
azone,    aryj    derivatives    of   (Axsm,- 
MiN(i),  A.,  i,  122. 
Homosalicylaldehyde-phenylhydr- 
azones,  </-,  //(  .  and  }>•,  and  -;)-bromo- 
phenylhydrazones,  "-  and  )>■  (As.sEr.- 
-MiNoi,  A.,  i,  121. 
Homoveratrole,    6nitro-    (IIerzig    and 

1'<H  i.AKi,  A.,  i,  713. 
Honey,  influence  of  feeding  with  sucrose 
and  starch  syrup  on  the  composition 
of  (v.  Kai-.mer),  a.,  ii,  32. 

65 
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Iloplocephalits  curtus,  changes  in  uervc- 
cclls  after  poisoning  with  the  venom 
of  (Kilvington),  a.,  ii,  92. 

Hops,    approximate    estimation    of    the 
l)itter     principle     aad     aroma      of 
(Remy),  a.,  ii,  251. 
essential  oil  of  (Chapman),  T.,  505; 
P.,    72. 

Horn,  hydrolysis  of  (Fischer  and 
DoRriNGHAUs),  A.,  i,  216. 

Horse  chestnuts,  issculin  and  tannin  in 
(GoRLs),  A.,  ii,  507. 

Horses,  inorganic  metabolism  in  (Tangl), 
A.,  ii,  161. 
molasses  food    for   (Grandeau),    A., 

ii,  569. 
peat  molasses  as  food  for  (Grandeau 
and  Alekan),  A.,  ii,  96. 

Humulene  from  hops  (Chapman),  T., 
505  ;  P.,  72. 

Hudsonite,  an  amphibole,  not  a  pyrox- 
ene (Weidman),  a.,  ii,  436. 

Huelvite  from  the  Aure  Valley  in  the 
Pyrenees  (Lienau),  A.,  ii,  223. 

Hydantoic  acid,  thio-,  ethyl  ester  (Har- 
ries and  Weiss),  A.,  i,  738. 

Hydantoin  and  its  /3-acetyl  and  dichXovo- 
derivatives  (Harries  and  Weiss),  A., 
i,  738. 

Hydantoins,  <|/-thio-,  molecular  re- 
arrangement of  thiocyanoacetanilides 
into  labile,  and  formation  of  stable 
(Johnson),  A.,  i,  580. 

Hydrargyrum  2}raecipitatum  alb.,  titra- 
tion of  (Rupp),  a.,  ii,  759. 

Hydrastine,  action  of  high  temperatures 
on,  when  fused  with  carbamide  (Beck- 
URTS  and  Frerichs),  A.,  i,  717. 

Hydrastinine,  test  for  (Jorissen),  A., 
ii,  518. 

Hydrates,  formation  of,  deduced  from 
])artition  coefficients  (Vaubel),  A., 
ii,  471. 

Hydrazidines  (Voswinckel),  A.,  i,  777. 

Hydrazine,  conductive  power  of,  and  of 
substances  dissolved  therein  (Cohen 
and  de  Bruyn),  A.,  ii,  405. 
diazotisation  of  (Betti),  A.,  i,  78. 
action  of  phosphorus  on  (Dito),  A., 

ii,  592. 
iodometry  of  (Rupp),  A.,  ii,  329. 
estimation  of,  volumetrically  (Stoll^), 
A.,  ii,  100  ;  (Rupp),  A.,  ii,  329. 

Hydrazine  hydrate,  action  of,  on  ethyl- 
ene bromide  (Stolli':),  A.,  i,  305. 
action  of,  on  thioamides  (Junghahn 
and  BuNiMowicz),  A.,  i,  130. 

Hydrazinecarboxylic  acid,  ethyl  ester 
(Dikls),  A.,  i,  325. 

Hydrazinodimethylaicotinic  anhydride 
and  its  platinichloride  (Michaelis 
and  V.  A  rend).  A.,  i,  292. 


Hydrazinomethyllutidonecarboxylic 
anhydride     and      its     atkiitive     salts 
(MiiHAELis   and   v.    Akend),   A.,    i, 
293. 
6-Hydrazinonicotinic  acid   and  its  sul- 
phate        and         aldehydohydrazones 
(Marckwald    and    Rudzik),    A.,   i, 
514. 
Hydrazobenzene,  benzoyl  derivatives  of 

(Freundler),  a.,  i,  663. 
Hydrazobenzene,    4-A'-dinitro-,    and  its 
diacetyl  derivative  (Freundi.er   and 
Beranger),  a.,  i,  202. 
2>-Hydrazobenzoic     acid,    ethyl     ester, 
preparation  of  (Meyer  and  Dahlem), 
A.,  i,  448. 
Hydrazo-compounds,     benzoylation     of 
(BiEHRlNGER  and    Busgh),    a.,   i, 
296. 
simultaneous  oxidation  and  reduction 
of  (BiEHRiNGER  and  Busgh),  A., 
i,  296. 
Hydrazoic  acid.     See  Azoimide. 
m-Hydrazophenol   (Elbs  and   Kiksch), 

A.,  i,  539. 
Hydrides.      See    under     the     separate 

Metals  and  Metalloids. 
Hydrindamine      bromoeamphorsulphon- 
ate,    a-modification,    resolution     of 
(Kipi-ing),  T.,  873. 
cis-ir-camphanates,   d-   and   I-   (Kipp- 
ing), P.,  286. 
f?-ehlorocamphorsulphonates, 

NRiKjHg,  the  four  isomeric  (Kipp- 
ing), T.,'  902;  P.,  164,  166. 
r/^Hydrindamine     f^-bromocamphorsul- 
plionate,    3-modification,  resolution 
of  (Kipping),  T.,  889. 
f?-bromocamphorsulphonates,   isomeric 
(Kipping),  T.,   873,   889,  937;  P., 
167. 
f?-chlorocamphorsulphonates,  isomeric 
(Kipping),  T.,   902,  937;  P.,   164, 
166. 
Hydriodic  acid.     See  under  Iodine. 
Hydrobenzoin,  rfi'amino-,  dimethyl  ether, 
and  its  hydrochloride  (ZiNCKE  and 
Frie.s),  a.,  i,  180. 
letrahromodi-p-hydroxj-,        dimethyl 
ethers  and  acetates  of  (Zincke  and 
Fries),  A.,  i,  179. 
(ctrachloTodi-j)-hydroxy-,a.iid  its  ethers 
and  acetates  (Zincke  and  Fries), 
A.,  i,  181. 
iwHydrobenzoin,     tett-ahromodi-p-hydr- 
oxy-,     and     its    acetates    (ZiNCKE 
and  Fries),  A.,  i,  179. 
k'tra>c\\\ovodi-p-hydvoxy-,  and  its  ethers 
and  acetates  (Zincke   and  Fries), 
A.,  i,  181. 
Hydrocarbon,  CjHg,  from  divinyl  tetra- 
broniide  (Ipatieff),  A.,  i,  453. 
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Hydrocarbon,  C,nH,s,  fi'oin  piiiene  liydio- 
chloride,    luagnesiuin,    and    carbon 
dioxide  (Zelinsky),  A.,  i,  185. 
CjsHjj,     and     its     rfibroniide,     from 

Cj7  HijO.,  ( VOKLANDER  and  SCHROED- 

TEU),  A^,  i,  -196. 
CigHij,  from  camphor  (Chabri6),  A., 

i,  245. 
CisHjfi,       from      cu-dichloroj^-methyl- 
ethylbenzene  (Auweks  and    Keil), 
A.,  i,  621. 
CjgH.jg,  from  lichesteric  acid  (Bohme), 
A.',  i,  317. 
Hydrocarbons,  new  synthesis  of  (Wern- 
er   and     ZiLKEN's),    A.,    i,    615; 
(Houbex),  a.,  i,  805. 
mechanism  of    Friedliinder's   reaction 
for    the    formation    of,    from    diaz- 
oxides  (EiBNEi;),  A.,  i,  447. 
formation  of,  from  the  action  of  metals 
at  high  temperature  on  fatty  acids 
(Hkbekt),  a.,  i,  396. 
with    heterocyclic    chains,    refractive 
powers  of  (Pellixi  and   Loi),  A., 
ii,  121. 
solid,     method    of    determining    the 
index    of    refraction    of,    with    the 
Pulfrich     refractometer     (Mabery 
and  Shepherd),  A.,  ii,  345. 
heat  of  combustion  of  (Lemoult),  A. 

ii,  410. 
aromatic,  new  method  of  chlorinating 
(Seyewetz  and  Riot),  A.,  i,  157  ; 
(Sevewetz   and  Trawitz),    A.,  i, 
330. 
benzenoid,    syntheses  of,    by    reduc- 
tion of  groupings  containing  oxy- 
gen (Klages),  A.,  i,  553. 
formation  of,   by   the   reduction   of 
tlie    vinyl    group    (Kla(;es    and 
Keil),  A.,  i,  553. 
synthesis  of  aldoximes  and  aromatic 
nitriles  from,   by  means  of  mer- 
cury   fulminate    and    aluminium 
chloride   (Scholl  ;    Schoi.l    and 
KaCer),  a.,  i,  254. 
coal     tar,     auto-oxi<lation     of     some 

(Wkger),  a.,  i,  239. 
of  the  cyclohe.xadiene  series  (Harries 
and  Antoni),   A.,   i,   613;  (Crcss- 
LEY  and  Le  Suekr),  A.,  i,  804. 
presence  of,  in  the  gases  of  the  funier- 
olles  of  ^Mouut  Pelee  in  Martinique 
(Moissan),  a.,  ii,  155. 
of    Galician    jietroleum,    nitration    of 

(Zaloziecki),  a.,  i,  6\H. 
from  Houmanian  iKjtroleum  (I'oni), 
a.,  i,  r.93. 
Hydrocarbons,  7?ioHo-bromo-  and  -chloro- 
deiivatives,  transformation  of,  into 
monoiodo-derivatives  (Bodroux),  A., 
i,  221. 


Hydrocarbons,  r^mitro-,  constitution  of 
the  primary  (PoNZio),   A.,   i,    161, 
305,  786  ;  (ScHou,),  A.,  i,  331. 
Sec  also  Olcfiiies  and  'i'erjienos. 
Hydrochloric  acid.     Sri>  under  ('liloriiic. 
;8-HydrocinnamoyIphenylhydrazine 

(lUi'E  and  Mktz),  a.,  i,  536. 
Hydrocollidinedicarboxylic   acid,   ethyl 

ester  (KriiEMANx),  T.,  378  ;  P.,  50. 
Hydrocyanic  acid.      See   under  Cyano- 
gen. 
Hydrocyanocarbodi-o-      and       -^-tolyl- 
imides  (Sandmeyer  and  Conzetti), 
A.,  i,  436. 
Hydrocyanocarbophenyl-o-  and  -^-tolyl- 
imides  (Sand.meyer  and  Conzetti), 
A.,  i,  487. 
Hydrodiferrocyanic    acid    (Chri^tien), 

A.,  i,  685. 
Hydroferrocyanic  acid,  heat  of  neutralis- 
ation of,   and  heat  of  formation  of 
its  compounds  with  ether  and  with 
acetone     (Chretien     and     Guin- 
chant),  a.,  ii,  589. 
compounds    of,    with     organic     sub- 
stances    (ChriVi'ien      and     Guin- 
chant),  a.,  i,  612. 
Hydrofluoric  acid.     See  under  Fluorine. 
Hydrogen,  atmosjiheric  (Leduc),  A.,  ii, 
68,    202,    480;    (Gautier),  A.,  ii, 
138,  202. 
combined,  in  reduced  copper  (Leduc), 
A.,    ii,  68,    202,  480 ;    (Gautier), 
A.,  ii,  138,  202. 
preparation     of     pure     (VfezES    and 

Labatut),  a.,  ii,  68. 
spectra  of  (Trowbridge),  A.,  ii,  253. 
heat  of  combustion  of  (Mixter),  A., 

ii,  711. 
pressure    coeflBcient    of,    at    constant 
volume  and  at  different  initial  pres- 
sures      (Travers,     Senter,    and 
Jaquerod),  a.,  ii,  9. 
ajiparatus     for    the     li([Uofaction     of 

(Olszewski),  A.,  ii,  203,  642. 
liquid,  vapour  pressures  nf,  at  tempera- 
tures below  its  boiling  point  on 
the    constant    volume    hydrogen 
and     helium     scales     (Travei;s, 
Senter,     and    Jaquerod),     A., 
ii,  9. 
combination  of,  with  solid  fluorine 
at  -  252""5(M()is.sANandDEWAR), 
A.,  ii,  360. 
action  nf,  nu  arsenic  suljdiides  in  jire- 
senci'  of  antinioii}',  and  on  antimony 
trisulphitlc    in  presenci'  of    arsenic 
(PitLABoN),  A.,  ii,  422. 
action  of,  on  silver  sulphide  in  presence 
of    antimony    trisulnhide    and     of 
arsenic  trisulphiile  (I'klabon),  A., 
ii,  290. 
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Hydrogen,  reduction  of  metallic  oxides 

by  (Fay  and  Seeker),  A.,  ii,  597. 
Hydrogen  cliloride.    See  under  Chlorine, 
cyanide.     See  under  Cyanogen, 
fluoride.     Sec  under  Fluorine.' 
nitride.     See  Azoimide. 
Hydrogen  ^vroxide  (Boknemann),    A., 

ii,   281. 
of  crystallisation  (Willstatteh),  A., 

ii,  537. 
aqueous,  lowering  of  the  freezing  point 

of  (Jones  and   Caeroll),    A.,    ii, 

131. 
aqueous,    lowering    of    the     freezing 

point   of,  by   sulphuric   and  acetic 

acids  (Jones  and  Murray),  A.,  ii, 

634. 
catalytic   decomposition  of  (Loeven- 

HART   and    Kastle),    A.,    ii,   415  ; 

(Bock),  A.,  ii,  416  ;   (Kastle  and 

Loevenhart),  a.,  ii,  537. 
decomposition  of,by  ha'mase  (Senter), 

A.,  ii,  662. 
catalysis  of,  by  iodine  ions  (Bredig 

and  Walton),  A.,  ii,  282. 
decomposition      of,     by     electrolytic 

oxygen    or    liydrogen    (Tanatak), 

A.,  ii,  202. 
reactions  of  (McLachlan),  P.,  216. 
action  of,  on  carbohydrates  in  presence 

of  ferrous  sulphate  (Morrell  and 

Crofts),  T.,  1284;  P.,  208. 
action  of,  on  acid  carbonates  (Kasan- 

ezky),  a.,  ii,  366. 
action  of,  on  carbon  monoxide  (Jones), 

A.,  ii,  594. 
interaction   of,   with   ozone    (Inglls), 

T.,  1013;  P.,  197. 
action    of,    on    sodium     thiosulphatc 

(Willstatter),  a.,  ii,  543. 
action     of,    on     blood     (Ville     and 

Moitessier),  a.,  ii,   ]20,  737. 
use  of,  in  volumetric  anal  j'sis(ScHLOss- 

berg),  a.,  ii,  184. 
detection   of,   in  milk  (Arnold   and 

Mentzel),  a.,  ii,   449,   580. 
Hydrogen  peroxide — chromic  acid    re- 
action, influence  of  alkali  molybdates 
and   tungstates   on   the   (Reichard), 
A.,  ii,  245. 
Hydrogen      tctroxide,       existence      of 
(Clover),  A.,  ii,  417. 

and    ozonic    acid    (Bach),    A.,    ii, 
17. 
Iihosjihides  (Schenck),  A.,  ii,  363. 
Hydrogen  sulphide,  presence  of,  in  boiled 

milk  (Utz),  a.,  ii,  561. 
preparation  of,  in  the  dry  way  (Pko- 

THiliRE),  A.,  ii,  284. 
generator    for,  and   distributor  of,  to 

laboratory   classes   (Parsons),    A., 

ii,  359. 


Hydrogen  sulphide,  i)roduction  of,  from 
the  extract  of  organs  and  of  yeast, 
and  from  proteid  matter  in  general, 
and  the  influence  of  temjierature  on 
it   (Abelous  and  Ribaut),    A.,    ii, 
605. 
influence  of  salts  on  the  solubility  in 
water  of  (McLauchlax),  A.,  ii,  716. 
composition  and   constitution   of  the 
hydrates  of  (de  Forcrand),  A.,  i, 
221  ;  ii,  134. 
purification    of,    to    be   used    in    the 
detection  of  arsenic  (Gautier),  A., 
ii,  694. 
detection  of  (Ganassixi),  A.,  ii,  40. 
Hydrogen  ions,  formation  of,  from  the 
methylene  groups  of  glutaric,  malonic, 
and  succinic  acids  (Ehrenfeld),  A., 
i,  548. 
Hydrolysis.     See  Affinity. 
Hydroscopolidine  (Schmidt),  A.,  i,  51. 
Hydrosorbic    acid    (hexenoic    acid),    0- 
hydroxy-,  and  its  ethyl  ester,  synthesis 
of  (Jaworsky   and    Reformatsky), 
A.,  i,  4;   (Jaworsky),  A.,  i,  728. 
Hydroxamsantolic  anhydride  (Frances- 

CONi  and  Ferrulli),  A.,  i,  829. 
Hydroxy-acid,    CjoHigO^,   from   the  re- 
duction  of  camphorquinone  (Man- 
asse  and  Samuel),  A.,  i,  45. 
CjoHjs03,  and  its  urethane,  from  the 
base,  CioHj902(Semmler),  A.,  i,353. 
Hydroxy-acids,    condensation    of,    with 
benzaldehyde      (Mayruofer      and 
Nemeth),  A.,  i,  344. 
action  of  carbonyl  chloride  and  pyrid- 
ine on   (EiNHORN  and  Mettler), 
A.,  i,  29,  30. 
methylene  compounds  of  (de  Bruyn 
and  Alberda  van  Ekenstein),  A., 
i,  149. 
nitrates  of  (Duval),  A.,  i,  603,  676. 
a-Hydroxy- acids,  action  of  ammonia  on 
a  mixture  of  two  (Erlenmeyer),  A., 
i,  677. 
Hydroxyaldehydes,  phenylhydrazones  of 
(An'selmino),  a.,  i,  121. 
micro-chemical  analysis  of  (Behrens), 
A.,  ii,  246. 
Hydroxyamidines     (Ley     and      Holz- 

WEissiG),  A.,  i,  282. 
Hydroxyamino-acid,  new  (Neuberg  and 

Wolff),  A.,  i,  12. 
Hydroxy-derivatives.      See   under    the 

])arent  Substance. 
Hydroxyl,  interchange  of  halogen  and, 
in  benzenediazonium  hydroxides 
(Orton),  T.,  796;  P.,  161  ;  A., 
i,  297. 
direct  migration  of  the,  from  the  a-  to 
7positions  (Erlenmeyer),  A.,  i, 
419. 
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Hydroxyl.inagnesimn  organic  compounds 

as  a  test  for  ^Tscuugaekf),  A.,  i,  79. 
Hydroxyl  ions,  influence  of,  on  tryptic 
ilii^estion  (Kanitz  and  Dietze),  A., 
ii,  1(30. 
radicles,  estimation  of(HlBnKr.T  and 
SrDRor;oron\  P.,  285. 
Hydroxy lamine,  electrolytic  preparation 

of   I  liiiEllHINiiEU   &    SliUNE),    A.,  ii, 

2S7'. 

estimation  of  (Jones  and  Cakpenteh), 
T.,  1394;  P.,  228. 

estimation  of,  volumetrically  (Simon), 
A.,  ii,  239. 

estimation  o^  in  oxiines  ((Juimaldi), 
A.,  ii,  .342. 
Hydroxylaminetrisulphonates       (meta- 

sulphrrdlatrs)  (Ha(;a),   P.,  281, 
Hydroxylamino-derivatives.     See  under 

tile  parent  Substance. 
Hygric  acid,  syntliesis  of,  and  its  ester 

an<l    niethylaniide,    an<l     their    salts 

(WiLLsT.\TTKit  and    Ettlin{;er),  A., 

i,  3t.)2. 
Hyoscyamines,  d-  and  1-,  formation  of, 

from    atropine    (Amf-XOMIYa),  A.,  i, 

109. 
Hyperacids,    condition    in   solution   of 

salts  of  I  PissAiiJKWsKY),  A.,  ii,  375. 
Hypertonic     salt     solutions,     diuretic 

action  of  (Soi.lmann),   A.,  ii,  562. 
Hypochlorous  acid.    See  under  Chlorine. 
Hypoiodous  acid.     See  under  Iodine. 
Hyponitrous   acid.      See    under   Nitro- 


See 
See 


under 


under 


Hypophosphorous     acid. 

Phcspliorus. 
Hyposulphurous      acid. 

Sulpliur. 
Hystazarin,  <li\<\-omo-  and  \-riiono-  and 

1 :4-'//-nitro-derivatives  (Scurobs- 

dohkf),   a.,  i,  841. 
Hysteria,   variations   in   the  acidity  of 

the    gastric   juice    in   (Sellier    and 

Abadie),  a.,  ii,  308. 


I. 


Iceland  moss,  acids  from  (Simon),  A.,  i, 
98. 

lichesteric  acid  from  (BniiMi:),  A.,   i, 
31  «J. 
Ichthylepidin  (Mornrr),  A.,  ii,  165. 
Idryl    {/liKtraiit/irene)   (Goldschmiedt), 

A.,  i,  161. 
Ilmenite    from     Priigraten,     Tyrol    (v. 

SfsTscHiNsKY),  A.,  ii,  84. 
Image,  Egyptian,  corrosion  of  an  (Has- 

sE-rr),  P.,  194. 
Imides,  acid,  hydrolysis  of,  hy  ferments 

(G(jnner.mann),  a.,  i,  590, 


Imino-acid  anhydrides,  molecular  rear- 
rangement of  (WiiKELER  and  JOTIN- 
.son),  a.,  i,  692. 
Imino-compoands,  action  of  mi.Ked 
organo-magnesium  compounds  on 
(Mei-niek),  a.,  i,  544. 
Iminodicarboxylic  acid,  ethyl  ester,  and 

ilihydrazi.le  (Diels),  A.,  i,  .324. 
Imino-etliers,  foimation  of  (LANnEKand 
Jewson),  T.,  766  ;  P.,  160. 
synthesis  of  (Lander),  T.,    320;  P., 

15. 
^''-substituted,    molecular    rearrange- 
ment  of  (Lanokr),    T.,    406;    P., 
45. 
IminO'/Zthiocarbonic  esters  (Dei,i':pine), 

A.,  i,  156,  237. 
Inanition,    metabolism    in,    in    insects 
(Slowtzoff),  A.,  ii,  495. 
indole  formation   and   indican   excre- 
tion in  rabbits  during  (Ellinger), 
A.,  ii,  670. 
Indandione  {dikefoki/d-rhulenc),  synthetic 
preparations  by  means  of  (Erreua), 
A.,  i,  265. 
derivatives  of  (Errera),  A.,  i,  854. 
Indanthrene    (Kaufler),    A.,    i,    446, 

5S2  ;  (Bohn),  A.,  i,  530. 
Indazyl-'^-benzoic     acid     (Freundler), 

A.,  i,  372. 
Indene,  impurities  of  technical  (Weger 

and  Rillmann),  A.,  i,  332. 
Indiarubber.     See  Caoutchouc. 
Indican,    origin    of,    in    the    organism 
(SciiOLZ),  A.,  ii,  563. 
excretion  of,  in  rabbits  during  inani- 
tion (Ei-linger),  a.,  ii,  670. 
urinary   (Porcher  and    Mervieux), 

A.,  ii,  672. 
estimation   of,    in   urine   (Ellinger), 
A.,  ii,  620. 
Indicanuria    (Hildebrandt),    A.,     ii, 

673. 
Indicator,  cyanogen  iodide  as,  for  acids 
(Kasjle  ami  Clarke),  A.,  ii,  683. 
^j-nitrophenol  as  (Goldberg  ami  Nau- 

mann),  a.,  ii,  684. 
phenolphthalein  as(SciiMATOLLA),  A., 
i,  95. 
Indicators,  report  of  the  Committee  on 
(Lunge),  A.,  ii,  389, 
coloured,   theory  of  (Vaillant),  A,, 

ii,  473. 
for    the   titration   of    Cinchona  alka- 
loids (Messner),  a.,  ii,  519. 
.suitability  of  various,  for  the  estima- 
tion of  alkali  in  presence  of  nitrite 
and  foriiiate  (Wegner),  A.,  ii,  453, 
.Si'o  also  Analysis. 
Indigotin,  synthesis  of  (Camrs),  A.,  i, 
33  ;  (FUmbkroer  and  P^lgkr),   A.,  i, 
560, 
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Indigo  tin,  synthesis  of,  from  thiocarban- 
ilide  (Sandmeyer),  A.,  i,  486. 
prepavatiou      of,      from     o-thioisatin 

(Geigy  &  Co.),  A.,  i,  33. 
constitution    of    (Maillard),    A.,    i, 

761. 
absorption  spectra   of  (Eder),  A.,    i, 

344. 
colloidal  (MoHLAuand  Zimmermann), 

A.,  i,  419. 
benzoylation  of  (Heller),  A.,  i,  827. 
reduction    of,    with    zinc    dust    and 

ammonia  (Kufferath),  A,,  i,  33. 
combination    of,    with    formaldehyde 

(Heller  and  Michel),  A.,  i,  834. 
salts  (BiNZ  and  Kufferath),  A.,   i, 

173.  _    . 

micro-chemical  analysis  of  (Behrens), 
A.,  ii,  246. 
Indigotin,    rfiamino-,    and    its    diacetyl 
derivative      (Friedlander     and 
Fritsch),  a.,  i,  347. 
absorption  spectra  of  (Eder),  A.,  i, 
344. 
bromo-derivatives  (Badische  Anilin- 

&  Soda-Fabrik),  a.,  i,  345. 
tetrahydroxj-,    attempts     to    prepare 

(Hayduck),  a.,  i,  826. 
rfmitro-[N02-.CO:NH  =  4:l:2]  (Fried- 
lander  and  Cohn),  A.,  i,  26.5. 
Indigotinsulphonic    acid,   sodium    salt, 
excretion  of,  by  the  serpent's  kidneys 
(Triboxdeau),  a.,  ii,  672. 
Indigo-white,     tetrabenzoyl     derivative 

(Heller),  A.,  i,  827. 
Indirubin,  constitution  of  (Maillaed), 

A.,  i,  761. 
Indium  hydroxide,  solubility  of,  in  am- 
monia and  amines  (Renz),  A.,   ii, 
729. 
oxide  (Renz),  A.,  ii,  548. 
Indole,  formation  of,  in  rabbits  during 

inanition  (Ellinger),  A.,  ii,  670. 
Indole  dyes  (Freund  and  Lebach),  A., 

i,  278. 
Indoles,    action    of    alkyl    iodides    on 
(Planchkr),  a.,  i,  114,  433;  (Plan- 
cher  and  Bonavia),  A.,  i,  433. 
Indoxyl,     preparation     of     (Deittsche 
Gold-  and  Silbeu-Scheidkanstalt 
VORM.  Rokssler),  a.,  i,  632. 
synthesis  of  (Bamberger  andELGER), 

A.,  i,  560. 
in  urine  (Gnezda  ;  Maillard),  A.,  ii, 
563. 
Indoxyl,  brorao-  and  chloro-  (Badische 
AxiLiN-   &    Soda-Fabrik),   a.,    i, 
32. 
tZibromo-      (Badische     Anilin-      & 
Soda-Fabrik),  A.,  i,  345. 
Indulines  of  tlie  amiiioazobcnzene  fusion 
(FiscHEi;  and  IIei'P),  A.,  i,  134. 


Infants,  new-born,  ash  of  (Soldxer  and 

C.^merer),  a.,  ii,  164. 
Infusoria,    action    of    fluorescent    sub- 
stances on  (Raab),  a.,  ii,  166. 
action  of  poisons  on  (Korentschew- 
sky),  a.,  ii,  313. 
Inorganic  substances,  action  of  cathode 

rays  on  (Goldstein),  A.,  ii,  524. 
Internal  friction.     See  Viscosity. 
International     Congress     of     Applied 

Chemistry,  P.,  44. 
Intestinal  absorption  (Hober),   A.,   ii, 

309. 
Intestine,  small,  digestion  and   absorp- 
tion in  the  (Zunz),  A.,  ii,  159. 
pigmented  atrophy  of  the   mucous 
membrane    of    the,    of    malarial 
origin  (Rogers),  A.,  ii,  675. 
of  dogs,  absorption  and  fermentative 
splitting  of  carbohydrates  in  the 
(Rohmann  and  Nagano),  A.,  ii, 
494. 
Inversion   of  sugar  in  plastered  wines 

(Magnanini),  a.,  ii,  231. 
Invertase,  law  of  action  of  (Henri),  A., 

i,  219,  304. 
Invertebrates,     blood     coagulation    in 

(Ducceschi),  a.,  ii,  162. 
Iodic  acid.     See  under  Iodine. 
Iodine,  preparation   of  pure    (de   Kon- 
ixck),  a.,  ii,  751. 
purification  and  estimation  of  (Gross), 

a.,  ii,  751. 
velocity  of  the  reaction   between   ar- 
senious  acid  and,  in  acid  solution  ; 
rate    of  the   reverse    reaction    and 
the  equilibrium  between  them  (Roe- 
buck), A.,  ii,  14. 
in  an  aqueous  potassium  iodide  solu- 
tion, vapour  tension  of  (Andrews), 
A.,  ii,  11. 
molecular   weight   of  (Oddo),  A.,   ii, 

60. 
influence  of  salts  on  the  solubility  in 
water    of    (McLauchlax),    A.,    ii, 
716. 
solutions,  probable  cause  of  the  difl'er- 
eut  colours  of  (Lachmax),   A.,  ii, 
283. 
action  of,   on  alkalis  (Foerster  and 

Gyr),  a.,  ii,  209. 
action  of,  on  the  copper  pellicles  ob- 
tained    by    ionoplastics     (Houlle- 
vigue),  a.,  ii,  597. 
action  of,  on  nicotine  (Kipi'ENBERger), 

A.,  ii,  582. 
molecular  compounds  of  (Stromholm), 

A.,  ii,  644. 
compounds  of,   with  oxygen,   electro- 
chemistry of  (MDller),  A.,  ii,  629. 
and  sulphur,  mixtures  of  (Boitlouch), 
A.,  ii,  538. 
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Iodine  in  colls  (Jrsrrs),  A.,  ii.  311. 
in    bony    tumours   with    thyroid-like 

structure  (Gierke),  A.,  ii,  1(54. 
in  the  thyroid  (N.A.GEL  and  Roos),  A., 

ii,  22tJ. 
action  of,  on  lympiioid  tissues  (IjABb6 
and  LoRrAT-JAcoB),  A.,  ii,  498. 
Iodine  /A'«tetluoride  (Moissan'),  A.,  ii, 
17. 
Hydriodic     acid     {hijiirogcn    iodide). 
Velocity  of  the  reaction  between 
potassium  persulphate,  phosphor- 
ous acid,  and  (Federlin),  A.,  ii, 
14. 
compensation  method  of  determin- 
ing   the     rate    of    oxidation    of 
(Bell),  A.,  ii,  275. 
interaction    of,    with   chloric    acid 
(McCuAE),  P.,  225. 
Iodides, estimation  of,  when  mixed  with 
other  .salts  (Kippenbekger),  A.,  ii, 
450. 
Iodic  acid,   use  of,  for  the  titration  of 
metals,   and  estimation  of  (Rupp), 
A.,  ii,  755. 
lodates,  compounds  of,  with  selenates 
(Wei.vlaxd    and     I3arttlingck), 
A.,  ii,   420. 
Periodic   acid,    basicity   of    (Astruc 

and  Ml  itro).  A.,  ii,  17. 
Periodides  (Sruo.MHOLM),  A.,  i,  462. 
Hypoiodous  acid,  formation  of  (Tay- 
i.oK;,  A.,  ii,  138. 
Iodine,  detection  of  bromine,  chlorine, 
and,  in    presence    of    one    another 
(Benedict  and  Snell),  A.,  ii,  750. 
spectroscopic    detection    of    bromine, 
chlorine,  and    small    quantities   of 
(Paxaotuvic),  a.,  ii,  177. 
qualitative     test    for    bromides    and 

(Perkin),  a.,  ii,  177. 
detection  of,  in  uiiue  (Cathcart),  A., 

ii,  572. 
source   of  error  when  testing  for,  in 
urine  (Guekbet),  A.,  ii,  511. 
Iodoform,   preparation  of,   by  means  of 
acetylene  (Le  Cu.mte),  A.,  i,  61. 
electrolytic  preparation  of,  from  acet- 
one ( Abbott},  A.,  ii,  305. 
decomposition  of,  influence  of  radium 
rays   on    the   (Hardy   and   Will- 
(  (MK),  A.,  ii,  622. 
lodometric  estimations,  degree  of  accu- 
racy of  (PiNNow),  A.,  ii,  39. 
.standardisation   (Dnz   and  Margoh- 
(TlKs),  .\.,  ii,  450. 
lodoso-  and   lodoxy-compounds,  sub.sti- 
tulinn     (jf      oxygen     liy     Ihniriue    in 
(Weinland     and     StilleJ,     A.,    i, 
743. 
lonisation  and  Ions.     Si-e  Eleclri)(diem- 
i.try. 


lonone,    preparation   of  (Haarmann  & 
Rei.mer),  a.,  i,  349. 
derivatives   of  (Haarmann  &  Reim- 
kk),  a.,  i,  504. 
i//-Ionone  hydrate  and  its  .semicarbazoue 

(Coulin),  a.,  i,  837. 
Ipecacuanha     alkaloids,     reactions     of 
(Allen    and    Scott-Smith),    A.,    ii, 
117. 
Ipoh,    physiological    action    of  (Selig- 

mann),  a.,  ii,  314. 
Iridium   and   its  compounds  (Miolati 

and  Gialdin'i),  A.,  ii,  24. 
Iridium  alkali  nitrites  (Leidi^),  A.,   ii, 
24. 
osmides,     analysis    of    (LeidiIS    and 

Quennessex),  a.,  ii,  576. 
rubidium  alum  (Marino),  A.,  ii,  376. 
Iron,    preparation   of  pure    (Skrabal), 
A.,  ii,  22. 
permanent  protection  of  (Toch),  A., 

ii,  650. 
cementation  of  (Charpy),  A.,  ii,  430, 

599. 
corrosion  of  (Whitney),  A.,  ii,  430. 
rusting  of,   and   its  passivity  (Mug- 
dan),  A.,  ii,  484. 
chemical   reactions   involved    in    the 
rusting    of    (Dunstan),    P.,    150; 
(Moody),  P.,  157,  239. 
passivity  of  (Fredenhagen),  A.,  ii, 

353. 
action      of     carbon      monoxide      on 

(Charpy),  A.,  ii,  599. 
forms  of  silicon  in  (Naske).   A.,    ii, 

549, 
in  sponges  (Cotte),  A.,  ii,  311. 
in   the   organism   (Schmey),    A.,    ii, 

740. 
in   normal   and    pathological    human 
urine  (Neu.mann  and  Mayer),  A., 
ii,  227. 
influence     of,     on     peptic     digestion 
(Cohn),  a.,  ii,  166. 
Iron  salt  solutions,  is  the  coefficient  of 
magnt'tic  suscei)tibility    for,    depend- 
ent  on    the    field   strength  i    (Heyd- 
weillek),  a.,  ii,  710. 
Iron  and  manganese  carbides  and  silic- 
ides,   crystalline   forms  of    (Spen- 
cer), A.,  ii,  373. 
nitrides  (Guntz),  A.,  ii,  79. 
oxides,     equilibrium     between,      and 
carbon  monoxide  and  carbon  di- 
oxide  (Baur   and    Glaes.sner), 
A.,   ii,   423. 
action     of     carbon     monoxide     on 
(Charpy),  A.,  ii,  599. 
Ferric  chloride,  theory  of  the  action 
of,     in    tile    synthesis    of    organic 
(i»iii]iounds    (GuREwrrscii),    A.,    i, 
40. 
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Iron :  — 

Ferric  potassium  chloride,  use  of,  in 
making  the  estimation  of  carbon 
in  steel  (Sargent),  A.,  ii,  332. 
hydroxide,    compounds     of,     with 
methylarsinic    acid    (LePRINCe), 
A.,  i,  329. 
sulphate,    compound   of,    with  sul- 
phuric acid   (Recoura),    A.,    ii, 
599. 
Ferrous  salts,  oxidation  of  (Manchot 
and  WiLHELMs),  A.,  ii,  l.'')2. 
rate  of  oxidation  of,  by  chromic; 

acid  (Benson),  A.,  ii,  200. 
iodometry  of  (Rupp),  A.,  ii,  244. 
sulphate,     potassium    iodide,     and 
chromic    acid,    rate    of   reactions 
in    solutions    containing    (Ben- 
son), A.,  ii,  534. 
Iron  works  laboratories,  use  of  hydro- 
fluoric acid  in  (Fried),  A.,  ii,  391. 
Iron,  oligist,  reduction  of,  to  magnetite 
by  hydrocarbons  (de  Launay),  A., 
ii,  379. 
of  Ovifak,  Greenland,  composition  of 

the  (Winkler),  A.,  ii,  305. 
Steel,  spontaneous  decarburisation  of 
(Belloc),  a.,  ii,  297. 
decarburisation  of,   by   evaporation 
under  reduced  pressure  (Belloc), 
A.,  ii,  484. 
permanent  protection  of(TocH),  A., 

ii,  650. 
theory   of    the    tempering    of    (Lr 

Chateliek),  a.,  ii,  374. 
estimation  of  carbon  in,  by  combus- 
tion (Auchy),  a.,  ii,  241. 
use  of  ferric  potassium  chloride  for 
the   solution   of,    in   making  the 
estimation  of  carbon  (Sargent), 
A.,  ii,  332. 
estimation  of  manganese  in  (Steh- 
man),   a.,   ii,  243;    (Walters), 
A.,  ii,  513. 
estimation      of      molybdenum     in 

(Auchy),  A.,  ii,  336. 
rajiid  estimation  of  phosphorus  in 

(Auchy),  A.,  ii,  693. 
estimation  of  sirlpliur  in  (Kleine), 
A.,  ii,  694. 
Iron  (in  general),  estimation  and  separ- 
ation of : — 
analysis  of  (Dougherty'),  A.,  ii,  45  ; 

(Naske  ;  Bischoff),  A.,  ii,  185. 
estimation  of,  photometrically  (Hixns 

and  Cullum),  A.,  ii,  45. 
Rivot's  quantitative  estimation  of,  in 
presence  of  zirconium  (Daniel  and 
Leberle),  a.,  ii,  392. 
estimation  of,  volumetrically,  by  per- 
manganate (Skr\.bal),  a.,  ii,  684  ; 
(Classen),  A.,  ii,  759. 


Iron  (in  general),  estimation  and  separ- 
ation of : — 
modification      of      the     thiosulphate 
method  for  the  volumetric  estima- 
tion of  (Haswell),  a.,  ii,  185. 
estimation   of  manganese   in    (Steh- 
man),  a.,  ii,  243;  (Walters),  A., 
ii,  513  ;  (v.  Knorre),  A.,  ii,  760. 
estimation    of  sulphur   in    (Sey'LER), 

A.,  ii,  450  ;  (Kleine),  A.,  ii,  694. 
estimation   of,    in   decarbonised    sub- 
stances (Neumann),  A.,  ii,  243. 
estimation   of,    in  urine  (Zickgraf), 

A.,  ii,  46. 
estimation     of,     in     natural     waters 

(Winkler),  A.,  ii,  108. 
electrolytic  separation  of,  from  alumin- 
ium,   manganese,    and    from    zinc 
(HoLLARD  and  Bektiaux),  A.,  ii, 
513. 
separation   of  manganese  and    (Dit- 

trich),  a.,  ii,  576. 
accuracy  of  the   acetate   method    for 
separating   manganese    from    (MlT- 
tasch),  a.,  ii,  760. 
separation    of,    electrolytically,    from 

manganese  (Koster),  A.,ii,  760. 
separation    of,    quantitatively,    from 
zirconium     (Geisow     and    HoRK- 
heimer),  a.,  ii,  109. 
Isatic  acid,  condensation  of,  to  cinchon- 
ic    acid    and    its    derivatives   (Pfit- 
zinger),  a.,  i,  53. 
Isatin,  benzoylation  of  (Heller),  A.,  i, 

827. 
Isatin,    o-thio-    (Sandmeyer),    A.,    i, 
486. 
and  its   conversion   into    indigotin 
(GEIGY&  Co.),  a.,  i,  33. 
a-Isatinanilide    (Sandmeyer),    A.,    i, 

486. 
Isomerides,      dynamic,      solubility    of 
(Lowry),  p.,  156. 
0-,  WI-,  audjy-,  ultra-violet  absorption 

spectra  of  (Magini),  A.,  ii,  706. 
optical,       physiological      action      of 
(Cushny),  a.,  ii,  564. 
Isomerism,  peculiar  case  of  (Schroeter 

and  Meehwein),  A.,  i,  831. 
Isomorphism      and       solid      solutions 

(Padoa),  a.,  ii,  715. 
Isomorphous    mixtures,     similarity    of 
solid  to  liquid  solutions  of  (Storien- 
beker),  a.,  ii,  470. 
Isopyroine  and  its  salts  (Frankforter), 

A.,  i,  357. 
jS-Itamalamic  acid  and  its  salts  (Lutz), 
A.,  i,  148. 
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Jaquemase  (Aso  ami   Pozzi-Esror),  A., 

ii,  322. 
Jaundice,  yellow  colour  of  the  skin  in 

oases  of,   in    which   the    urine  is  free 

from  bile  pigment    (Thiei.k),    A.,    ii, 

385. 


K. 


Kainite(MEYF.RHOKFEk),  A.,  ii,  292. 
higlier    temperature    liiuit   of    forma- 
tion of(vAN'T  HoFF  and  Meyek- 
iioFFEu'i,  A.,  ii,  5.55. 
Kairoline   [\-metInjlletrahydroq\iinoUnc) 
(Decker,    Eliasbekg    and    Wis- 
LOf;Ki),  A.,  i,  718. 
hydriodide   and    methiodide    (Wede- 
KIND  and  Oechsi.ex),  A.,  i,  54. 
Kairoliniumiodoacetic       acid,       esters 
(\Vkdkkind   and    Oech^u.en),    A.,    i, 
54. 
Kalgoorlite,  non-existence  of,  as  mineral 

species  (Spencek),  a.,  ii,  378. 
Kaliborite,      artificial     preparation     of 

(v.\.n't  Hoff),  a.,  ii,  143. 
Kampheride,  potassium  salt  of  (I'erkin 

and  Wilson),  T.,  135. 
Kampherol  (I'erkin   and  Phipps),   P., 

Kapok  oil  (Philippe),  A.,  ii,  340. 
Karakin  from  the  karaka  tree  (E.\stei:- 

FiEi.D  and  Aston),  P.,  191. 
Kedabekite  from  the  Caucasus   (Fedo- 

i:"FK  ,  A.,  ii,  436. 
4-Keto-2-alkylquinazoline8,  synthesis  of 

(iiijcKiir  iiud  Ham),),  a.,  i,'292. 
4-Keto-2-a]iilinodih7droquinazoline 

(Wheei-eu,    Johnson,    and    McFar- 

i.AND),  A.,  i,  8.59. 
o-Keto-obenzoylacetic  acid,  ethyl  ester, 

o^-diincthylaiiiinoanil       of      (Sachs, 

"Woi.Fi-,  and  Ki:afi  1,  A.,  i,  793. 
4-Keto  5-benzylidene  2-fl  naphthyl- 

iminotetrabydrothiazole      Ji  in  nson  ), 

A.,  i,  5.^0. 
4-Keto-3-o  carboxyphenyl-2-metliyl- 

quiiiazoline(Ax.s(;ntTZ  and  ScH.Mim), 

A.,  i,  50,   57  ;  (Anschutz,   Hch.midt, 

and  (JiiEiFFKNDKp.o),  A.,  i,  57. 
4-Eeto-2  u  carbozyphenylquinazoline 

(Ans<;iii;iz     and     .Si  MMinrj,     A.,    i, 

57. 
Ketocoumaryl-)3  naphthafuran (SroEP-.M- 

EK  and  SiHAFFKi'.),  A.,  i,  847. 
o-Ketodihydroo'-apiole,    hromo-    (Punk 

and  .'s|K<;Ki;il.li,i,  A.,  i,  417. 
Ketodihydro-)3camphylic  acid,  f^/hydr- 

oxy-  (I'EKKiNj,  '1'.,  845. 


Ketodihydrotoluene,  tetra-,  penta-,  and 

Ih:ra-rh\ol0-      (ZiNCKE,       SrHNEIDER, 

and  Emmeuk'h),  A.,  i,  756. 

Ketodimethyl'//i/"pentamethylenecarb- 
oxylic   acid    (I'eukin   and   Thorpe), 
P.,  61. 

3-Keto  1:1  dimethyl- A'-tetrahydrobenz- 
ene,  5-lii'()nii)-  an<l  5-idiloro-,  and 
their  seiiiicarliazones  (Cuossley  and 
LeSuevi:),  T.,  111. 
4:5-(//-,  2-A:5-tri-,  and  2:2-A:5-fetra- 
bromo-  (Crossley  and  Le  Sueur), 
T.,  114. 

Ketodiol,  Cjelli^O..  from  the  hydrolysis 
of  acetoxydiphenacyl  (Paal  and 
Sc.'HUI.ze),  a.,  i,  709. 

4-Keto-l:3  diphenylpyrazolone  and  its 
oxime,  SL-micarbazone,  and  other  de- 
rivatives (Sachs  and  Becherescu), 
A.,  i,  529. 

a-Ketoglutaric  acid,  ;8S-r/;'cyano-,  ethyl 
ester  (.Mu'HAEl),  A.,  i,  736. 

Ketobydrazines,  reduction  of  (Darap- 
SKV),  A.,  i,  367. 

Ketolactonic  acid,  CgHsOgCl,  metliyl 
and  ethyl  esters,  and  their  semicarb- 
azones,  from  epichlorohydrin  and  the 
sodium  derivative  of  acetonedicarb- 
oxylic  esters  (Haller  and  March), 
A.,  i,  319,  714. 

2-Keto-l  methyl-l-(//chloromethyldi- 
hydrobenzene   and   its   semicarliazonc 
(Ai\VKi;s  and  Keii,),  A.,  i,  100. 

4-Keto-l  mono-,  -1:2-  and  -l:3-di-,  and 
-1:2:5  tri-methyl- 1  -'//chloromethyldi- 
hydrobenzeues  and  tlieir  scmicarb- 
azones  (ArwKRs  and  Kkil\  A.,  i,  100. 

Ketomethyl'V/c/cpentanecarboxylic  acid 
and  its  isoineriiie,  and  their  salts,  ethyl 
esters  and  oximcs  (S\'Oroda),  A.,  i, 
174  ;  (Michael),  A.,  i,  348. 

2-Keto-l  metbyli7/i7r-peiitanecarboxylic 
acid,  etiivl  ester  (1'r.iewalskv),  A., 
i,  728. 

KetomethylcJ/t/opentanetricarboxylic 
acid,   ethyl   ester   (SyoHODA),    A.,    i, 
174  ;  (MiciiAKL),  A.,  i,  348. 

4-Keto-2-methylquinazoline  (Anschutz 
and  Sen  Ml  1)1),  A.,  i,  56  ;  (An.schCtz, 
ScH.Miur,  and  (!i:e]ffenberg),  A., 
i,  57. 

4-Eeto-2  methylquinazoliae,  3-hydroxy- 
(AN.sciiiTz,  Schmidt,  andGuEiFFEN- 
liEiui),  A.,  i,  58. 
Ketone  (m.p.  1 50^-1 65°)  from  the  reduc- 
tion      of        nitrodiliydrocamphene 
(Kono\valoff  and  Kikina),  A.,  i, 
269. 
(.'gH,.jO,  and  its  nitroso-derivative,  in 
tlib    by-products   IVoui    tlie   manu- 
facture   of    aniline    (Ahken.s    and 
HlCmel),  a.,  i,  813. 


970 


INDEX   OF   SUBJECTS. 


Ketone,  C,Hi40,  and  its  ^^-nitropheuyl- 
hydrazone,  from  the  reduction  of  the 
])olynieride  of  diacetyl  (DiELs  and 
Jost),  a.,  i,  427. 

CjjlIijO,  and  its  semiearbazone,  from 
the  oil  of  the  wood  of  atlas  cedar 
(Grimal),  a.,  i,  46. 

CglijyO.^,  from  the  oxidation  of  dihydro- 
carvoxide  (Semmler),  A.,  i,  353. 

CjyHi40,  and  its  oxinie  and  semiearb- 
azone, from  the  oxidation  of  pinene 
(Henderson,  Gray,  and  Smith), 
T,,  1304;  P.,  196. 

^"isHimO;  from  the  condensation  of 
methyl  heptyl  ketone  (Thoms  and 
Mannich),  a.,  i,  679. 

C22H42O,  and  its  oximcj  phenylhydr- 
azone,  and  semiearbazone,  from  the 
condensation  of  methyl  nonyl  ketone 
(Thoms  and  Mannich),  A.,  i,  679. 
Ketones,  synthesis  of,  from  (7-acylacetic 
esters  (Bouveault  and  Bongert), 
A.,  i,  141. 

electrolytic  preparation  of  (Moest), 
A.,  i,  546. 

formation  of,  from  a-glycols  and  from 
o-oxides  (Krassusky),  A.,  i,  8. 

isomeric  transformation  of  the  o-oxides 
of  olefines  into  (Markownikoff), 
A.,  ii,  200. 

electrochemical  reduction  of  (Elbs 
and  Brand),  A.,  i,  99. 

velocity  of  combination  of,  with  potass- 
ium hydrogen  sulphite  (Petrenko- 
Kritschenko  and  Kestner),  A., 
ii,  719. 

interaction  of,  with  acid  chorides 
(Lees),  T.,  145. 

action  of  halogens  on  (Lapworth), 
P.,  188. 

reaction  of,  with  phenylhydrazine 
(Petrenko-Kritschenko  and 

Eltschaninoff),  a.,  i,  440. 

intluence  of  the  medium  on  the  speed 
of  reaction  of,  with  phenylhydrazine 
(Petrenko-Kritschenko  and 

Konschin),  a.,  ii,  719. 

action  of  sodium  on  (Agree),  A.,  i,  724. 

compounds  of,  with  sulphuric  acid 
(Hoof;K\VEUFF  and  van  Dorr), 
A.,  i,  170. 

transformation  of,  into  alcohols  by 
catalytic  hydrogeuation  (Sabatier 
and  Senderens),  A.,  i,  733. 

micro-chemical  analysis  of  (Behrens), 
A.,  ii,  246. 

cyclic,  from  chloroform  and  phenols 
(AuwERs  and  Keil),  A.,  i,  100, 
620. 
transformation  of,  into  alkylamines 
and  cyclic  bases  not  containing 
oxygen  (Wallach),  A.,  i,  103. 


Ketones,  racemic.     See  Racemic. 

o;3-unsaturated,   addition   of  acids  to 
(VoRL.ixDER  and   Mumme),   A.,   i, 
495  ;  (Thiele  and  Straus),  A.,  i, 
707. 
Sec  also  Diketones  and  Triketones. 
Ketonic  acid,    CmHigOg,   and  its   esters 
and  J  ilienj'lhydrazone,  from  the  action 
of  sulphuric  acid  on  camphorquinone 
(Manasse    and    Samuel),    A.,    i, 
45. 
C'lflHjgOj,  and  its  semiearbazone,  from 
the  base,  CioHj^Og  (Semmler),  A., 
i,  353. 
Ketonic  acids,   velocity   of  reaction  of, 
with   phenylhydrazine    (Kldi.\sch- 
wiLi),  A.,  ii,  719. 
micro-chemical  analysis  of  (Behrens), 
A.,  ii,  246. 
Ketonic  acids,  esters,  action  of  magnesium 
organic    compounds   on    (Grignard), 
A.,  i,  31,  141. 
/3-Ketonic  acids  and   their   esters,  new 
synthesis    of    (Moureu    and    De- 
lange),  a.,  i,  399. 
optically  active  esters  of  (Lapworth), 
T.,   1114  ;     P.,    149  ;     (Hann    and 
Lapworth),  P.,  291. 
Ketonic   bases   (Scheda),    A.,   i,    410  ; 

(Schmidt),  A.,  i,  427. 
Ketonic  compounds,  action  of  halogens 

on  (Lapworth),  P.,  188. 
/3-Keto-olefinecarboxylic     acids,     ethyl 
esters,  action  of  ammonia  and  organic 
bases  on  (Ruhemann),  T.,  374,  717; 
P.,  50,  128. 
4-Keto-2-plienyldiliydroquinazoline    (v. 

Walthek),  a.,  i,  583. 
4-Keto-  3-plienyldiliydroquinazoline,    2- 
amino-     and     2-chloro-     (Wheeler, 
Johnson,  andMcFAHLANi)),A.,  i,  860. 
5-Keto-l-plienyl-4:5diliydrotriazole,   3- 
hydroxy-,  and  its  disilver  derivative 
(Agree),  A.,  i,  867. 
3-thiol-  (Acree),  a.,  i,  867. 
4-Keto-2-phenyliniino  5-benzylidene- 
tetrahydrothiazole     (Wheeler     and 
Jamikson),  a.,  i,  ."i21. 
4-Keto-3-plienyl-2  methylquinazoline 
and     its     hyilroeliloride     (Anschutz, 
Schmidt,  and  Greiffenberg),  A.,  i, 
57. 
Ketostearic    acid,    hydroxy-,    and    its 
acetyl     derivative,     phenylhydrazone 
anil  semiearbazone  (HoLDE  and  Mar- 
cusson),  a.,  i,  789. 
7-Ketostearic  acid  and  its  oxime  (Shu- 
KOFF     and     Schestakoff),    A.,    i, 
398. 
/c-Ketostearic  acid,  and  its  calcium  salt 
(SiiiKOFF    and     Schestakoff),   A., 
i.  398. 
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3-Keto-A^-tetrahydrobenzene,  5-biomo- 
aiid  5-cliloro-,aiul  their  siMuicarbazoncs 
(Ckosslky  and  Haas),  T.,  494  ;  P., 
75. 

Ketothioalkyldihydroquinazolines,  syii- 
tliesis  ol,  I'lDiii  aiilluaiiiloiiitiilu  (lio- 
GKRT,     BUENEMAN,     ailil     HaNH),     A., 

i,  527. 
Keweenawite  from  the  Mohawk  miiio, 

Kt-wofiiaw   Co.,    Alichigaii    (Ki)ENi(i), 

A.,  ii,  ir.7. 
Kidney,  human,  enzymes  in  the  (Bat- 

TEsTi  ami  Bark.\.ia),  A.,  ii,  .561. 
Kinase,    presence   of,    in   some  Basidio- 
mveetes    (Delezenne    and     Mou- 
Tox),  A.,  ii,  '229. 

antikinase,    and   protrypsin    (Da.siiie 
and  Stassaxo),  A.,  ii,  497. 
Kjeldahl  apparatus,  new  form  of  (Vogt- 

HEKU),  A.,  ii,  179. 
Kottigite.  artificial    prodiietion    of    (nE 

ScHi'LTEN),  A.,  ii,  655. 
Kola,  constituents  of,  and  their  estima- 
tion (Dekkeu),  a.,  ii,  619. 
Ko-sam.     ."^ee  Brucua  sumatrana. 
Krypton,  attempt  to  estimate  tlie  relative 

amounts  of  xenon  and,  in  atmospheric 

air  (Ra.msay),  A.,  ii,  476. 


Lacroisite  from  the  Aure  Vallej^  in  the 

Pyrenees  (Lienav),  A.,  i,  22.3. 
Lactase   (Bourquei,ot  and   H6iiis.sey), 

A.,  i,  784. 
Lactic  acid  (i-ethyliclenelactic  acid ;  a- 
}i)j<lro.njpropionic  acid),  presence  of, 
in  the  muscles  of  Invertebrates  and 
the  lower  Vertebrates  (Gautrelet), 
A.,  ii,  659. 
estimation  of,  in  wine  (Kuxz),  A.,  ii, 

701. 
estimation  of,  in  the  volatile  acids  of 
wine  (Partjieii,),  A.,  ii,  189. 
Lactic  acid,  salts,  compounds  of,  with 

pyridini;  (Keitzenstein),  A.,  i,  112. 
Lactic  acid,    Irichhtio-,    methylene   and 
plieiiylhydrazine  compounds  of  (de 
BRfYX  and   Alrerda  van   Eken- 
.stein),  a.,  i,  149. 
a-tliio-  (Fi:ieI).ma.\n),  A.,  i,  'iOl. 
/-Lactic   acid   ami    its    potassium   salt, 
iutluence  of  molylidenum  and  tunj^sten 
trio.xides  on    the   specifii:   rotations   of 
(Hender-suk     and      Pre.stice),     T., 
2.')9  ;   P.,  Vl. 
Lactic   acid    fermentation.     Sue   under 

I'liiiientatioii. 
Lactone,  C|(,H,„0.2,  from  the  a-oxylactono, 
t-'isHi.tOs  (Eri.enmeveiO,  A.,  i,  419. 


Lactones,    labile     and     stable    (Erlen- 

MEYKiO,  A.,  i,  676. 
"LtiCtOie  {milk  sugar)  from  l)utfalo's  milk 
(Poiiciier),  a.,  i,  735. 
multirotation  of  (Hudson),  A.,  ii,  623. 
detection  of,  in  urine  by  phenyl  hydr- 
azine (Porcher),  a.,  ii,  579. 
separation  of  maltose  and  (Boyden), 
A.,  ii,  112. 
Lactose,     bromo-    and    chloro-,    hepta- 
aretvl  derivatives  of  (Ditmar),  A.,  i, 
\;A. 
Lacturaniic   acid,    ethyl    ester,    and    its 
acetyl  derivative  (HARRlEsandWELss), 
A.,  i,  739. 
Lacturamidic  acid,  ethyl  ester  and  the 
action  ot'  sodium  ethoxide  on  (Bailey), 
A.,  i,  129. 
Laevulic    acid,    transformation    of,   into 
derivatives  of  cyclopentadiene  (Duden 
and  Fkeydag),  A.,  i,  420. 
Laevulic    acid,    ethyl    ester,    action    of 
alkjd  magnesium  bromides  on  (Grig- 
nard),  a.,  i,  32. 
Laevulose  {d-fruc/ose),  velocity  of  hydr- 
olysis of  (Herzog),  a.,  ii,  230. 
action      of    hydrogen     peroxide     on, 
in     presence    of    ferrous     sulphate 
(Morrell  and  Crofts),  T.,  1290  ; 
P.,  208. 
L8evulose-)3-naph  thylhydrazone  (  Hilg  er 

and  R(ithknfus.ser),  A.,  ii,  188. 
Lamp-black  (auiorphoHs  carbon),  combus- 
tion of,  in  oxygen  (Muissan),  A.,  ii, 
142. 
Lanthanum   (Muthmanx   and   Kraft), 
A.,  ii,  212. 
atomic  weight  of  (Jones),  A.,  ii,  650. 
Lanthanum     hydride,     dissociation     ot 
(Ml  Tii.MANN  and  Baur),  A.,  ii,  213. 
hydride  and  nitride  (Muthmann  and 
Kraft),  A.,  ii,  212. 
specific  heat  of  (Kellenberger 
and  Kraft),  A.,  i,  218. 
Lariciresinol,  oxidation   of,  and  its  di- 
acetyl     derivative     and      dimethyl 
ether ( Ba m REROERand  Ren ezeder), 
A.,  i,  643. 
diethyl  ether,  diacetate  of  (Hermann), 
A.,  i,  267. 
Latent  heat.     Sec  'I'licrmochemistry. 
Laudanine  and  Laudanosine,  ab.sorptiou 
spectra  of,  in  relation  to  tlieir  consti- 
tution   (DoBHiE    and    Lauder),    T., 
626  ;   P. ,  9. 
/.wLaudanine    (Phtet   and    Lramers), 

A.,  i,  358. 
Laurene,  existence  of  (dk  Maria),  A.,  i, 

843. 
Lauronic  aniiydride,  /-amino-,  and  i-ni- 
troso.'iminn-   (Nove-s   and    Warren), 
A.,  i,  147. 
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Lauronic  chloride,  f-ainino-  (Notes  and 

WAitUEN),  A.,  i,  147. 
tsoLauronolic  acid,  synthesis  of  (Perkix 

and  TiioiiPE),  P.,  61. 
Lavoisier's  laboratory  note-books  (Bei!- 

THEi.dT  ;  l'i;()('Ani)),  A.,  ii,  IG. 
Lead,   radioactive,   as   a   primary  active 
substanre  (HoFMANNand  Wolfi.), 
A.,  ii,  402. 
rays  emitted  bv(KoRN  and  Stratt.ss), 
A.,  ii,  463." 
effect  of  strain  on  the  crystalline  strnc;- 

ture  of  (Humfrey),  A.,  ii,  137. 
anode,  behaviour  of  a,  in  solutions  of 
sodium  hydroxide  (Elbs  and  FoRs- 
sell),  a.,  ii,  5. 
cathodic     deposition     of     (Elbs    and 

Kixon),  a.,  ii,  427. 
normal  presence  of,  in   the  organism 

(MEiLLfcuE),  A.,  ii,  499. 
chamber  process.     See  Sulphuric  acid 
under  Sulphur. 
Lead    alloys    with    tin     and     bismuth 

(Shepherd),  A.,  ii,  77,  196. 
Lead  chloronitroiridiura  compound  (Mio- 
LATi  and  GiALDiNi),  A.,  ii,  25. 
Plumbic  salts  (Elbs   and   Nijblikg), 
A.,  ii,  727. 
Lead    bromide,     chloride,    and    iodide, 
solubility  of,  in  water  (Lichty),  A., 
ii,  480. 
carbonate  and  chromate,  anode  poten- 
tials in  the  formation  of  (Just),  A., 
ii,  629. 
chloride,  fused,  electrolysis  of  (Appkl- 
BERG),  A.,   ii,  630  ;   (Lorenz),   A., 
ii,  631. 
^jerchloride,  composition  of  (dr  Kox- 

ixck),  a.,  ii,  21. 
ammonium   chloride   (Seyewetz    and 

Trawitz),  a.,  ii,  371. 
fZichromate  (Mayer),  A.,  ii,  5.50. 
jumodates  (Giolitti),  A.,  ii,  211. 
dioxide,  new  reaction  for  (de  Koninck), 
A.,  ii,  21. 
as   absorbent   in    ultimate    analysis 
(DKNXSTEDTand  Hassler),  a.,  ii, 
686. 
use  of,  in  analysis  (Bogdax),  A.,  ii, 
576. 
'peroxide,  electrolytic  (Hollard),  A., 

ii,  294. 
Plumbic    acid,    compounds    of,    with 
acetic,  propionic,  and  butyric  acids 
(CoLsox),  A.,  i,  396,  456,  601. 
Lead  calcium  orthoplumbate  (Kassner), 
A.,  ii,  371. 
sulphate,  action   of  tartaric  acid  and 
its  salts  on  ( Reich ard),  A.,  ii,  727. 
Lead  cyanate,  formation  of  urea  by  the 
direct  hydrolysis   of   (Cummixg),   T., 
1391  ;  P.,  274. 


Lead,    detection    of    (Trillat),    A.,    ii, 
512. 
detection  and  estimation  of,  electrolyt- 

ically  (MeilljIire),  A.,  ii,  183. 
titration  of  antimony  in  crude  (NissEX- 

SON  and  Siedler),  A.,  ii,  697. 
estimation    of  (Schlossberg),  A.,  ii, 

184. 
r'stimation  of,  in  ores  (Bull),  A.,  ii, 

183. 
separation  of,  from  nianp;anese,  electro- 
lytically  (Lixn),  A.,  ii,  242. 
Leaves,    evergreen,    starch    in,    and   its 
relation    to     carbon     assimilation    in 
Avinter  (Miyake),  A.,  ii,  96. 
Lecithans  and  their  function  in  the  life 

of  the  cell  (Koch),  A.,  i,  301. 
Lecithin  in  fats  and  oils  (Jackle),  A., 
ii,  191. 
in  suprarenal  bodies  (Bernard,  Big- 
art,   and  Labb6  ;  Mulon),   A.,   ii, 
311. 
diminution  of,  in  heated  milk  (Bordas 

and  de  Raczowski),  A.,  ii,  500. 
influence      of,     on      normal     growth 
(Hatai),  a.,  ii,  609. 
Lecithin,  egg-,  fatty  acids  of  (Cousin), 

a.,  i,  075. 
Leiphoemic  acid  (Zopf),  A.,  i,  763. 
Lemon  oil   (Schimmel   &   Co.^,    A.,   i, 

186. 
Lemon  pips,  oil  of  (Peters  and  Frer- 

iCHs),  A.,  i,  309. 
Leonite,    higher    temperature    limit    of 
formation  of  (van't  Hoff  and  Meyek- 
hoffer),  a.,  ii,  555. 
Lepidine.     See  4-Methylquinoline. 
Lepidolite      from     Western     Australia 

(SiMPSox),  A.,  ii,  .381. 
Lepidoptera, pigments  of  the  (v.  Lixdex), 

A.,  ii,  677. 
Leucaemia,  lymphatic,  uuelein  metabol- 
ism in  (Hexdersox  and  Edwards), 
A.,  ii,  671. 
Leucine,    separation   of,    from    tyrosine 
(Habermanx  and  Ehrenfeld),   A., 
ii,  192. 
d-isoLevicine  and   its   derivatives    from 

sugar  residues  (Ehrlich),  A.,  i,  796. 
Leucocytes,  permeability  of,  by  anions 
of  sodium  salts  (Hamburger  and  vax 
DER  Schroeff),  a.,  ii,  163. 
Leucocytic    changes     following    splen- 
ectomy   combined    with    intravenous 
injections  of  sodium  cinnamate(SHA'\v), 
A.,  ii,  501. 
Leucocytosis,  digestive  (Goodall,  Gul- 
LAXD,  and  NTiEL  Patox),  a.,  ii,  669. 
Leucylglycylglycine  and  its  ester  and 

amide  (Fischer),  A.,  i,  799. 
Libollite  (Gomes  ;  de  Souza-Brand.\o), 
A.,  ii,  27. 
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Lichenic  acids,  crystallognii>liy  of  sonic 

(Kapi'Kn),  a.,  i,  175. 
Lichens    and    their   characteristic   con- 
stituents (Hesse),  A.,  i,  702  ;  (Zopf), 
A.,  i,  7(52. 
Lichesteric     acid     {Ikhcnostearic    acid) 

(Hoii.MK),  A.,  i,  316. 
Lichesterylic  acid  (Rohme),  A.,  i,  317. 
Light.     See  riiotoehennstry. 
Lignin, estimation  of,in  foods  and  fodders 

(Kiixio),  A.,  ii,  764. 
Lime.     See  Calcium  oxide. 
Limestone,  chemical  method  for  deter- 
mining the  qualitv  of  (Peter),  A., 
ii,  333. 
magriesian,  weathering  of  (Pollakd), 
A.,  ii.  383. 
Limonin  (Peteks  and  Fkeiuciis),  A.,  i, 

309. 
Linalool  from  the  oil  of  Cinnamomum 
prrhttiiurviiDii  of  Fiji  (Gouldixg),  T., 
1009  ;  P.,  201. 
Linkings,    double,    nature     of    (Knoe- 

ve.vagel),  a.,  i,  785. 
Linseed,  estimation  of  oil  in  (Goetzl), 

a.,  ii,  191. 
Linseed  oil,  examination  of  (Sjollema), 

A.,  ii,  703. 
Lipase    from    animal    organs    and    the 
reversibility  of  its  power  of  decom- 
I>osing  fats  (Mohk),  A.,  i,  219. 
hydrolysis    of    ethyl     mandelate    by 

"(Dakin),  P.,  161. 
jiancreatic,   action  of,  in   presence  of 
blood  (DoYox  and  Morel),  A.,  ii, 
660. 
estimation  of  theactivity  of(GARNiEu), 
A.,  ii,  660. 
Lipochrome,    chlorojihyll,    and    haimo- 

globin  (^IAl;CHLE^ysKI),  A.,  i,  667. 
Lipolytic    actions   (Pottevin),    A.,    ii, 
439. 
reversibility  of  (Pottevix),  A.,  ii,  494. 
Liquefaction     of     air     and     hydrogen, 
a[iparatus  for  the  (Oi.szew.ski),  A., 
ii,  203. 
of  hy<lrogeu,  ajijjaratus  for  the  (Ols- 
zewski), A.,  ii,  203,  642. 
Liquid  substances,  relation  of  viscosity 
of,  to  temperature  and  chemical  con- 
stitution (IjATsciii.nski),  a.,  ii,  12. 
Liquids,  cla.ssitication  of,   by  means  of 
magnetic   dichroism    (Meslin),  A., 
ii,  529. 
magnetic   and    electric    dichroism    of 

(Meslin),  A.,  ii,  408. 
thermal  properties  of  solids  and  (Lvs- 

sana),  a.,  ii,  713. 
relation  lietween  Stefan's  formulie  for 
the   internal   pressure  of,  and    van 
der  Waals'  equation  (Brandt),  A., 
ii,  641. 


Liquids,  new  determinations  of  the  sur- 
face    tension     of,    based     on     the 
capillary  wave  method  (Grunmach), 
A.,  ii,  132. 
mi.xed,     spontaneous     dichroism      of 
(Meslin),  A.,  ii,  521. 
inlluencc    of    temperature    on    the 
dichroism  of,  and  verification  of 
the  law  of  indices  (Meslin),  A., 
ii,  585. 
vapour  pressures  and  boiling  points 
of  (Young  and  Fortey),  T.,  45  ; 
(Young),  T.,  68. 
of  constant  boiling  point,  determin- 
ation    of     the     composition     of 
(Young),  T.,  77. 
molecular  surface  energy  of  (Ramsay 

and  Aston),  A.,  ii,  133. 
surface  tension  of  (Herzen),  A.,  ii, 

132. 
viscosity   of    (Dunstan   and    Jem- 
mett),  p.,  215. 
organic,    polymerisation    of    (Longi- 
NEscr),  A.,  ii,  531. 
Lithium,  spectrum  of  (Hagenbach),  A., 
ii,  122. 
abnoniial  changes  in  some  lines  in  the 
spectrum     of     (Ram  age).    A.,     ii, 
193. 
Lithium  carbonate,  decomposition  of,  by 
heat  (Lebeau),  A.,  ii,  477. 
nitrate  and   its   hydrates,  solubilities 
and   transition-points   of  (Donnan 
and  Bum),  T.,  335;  P.,  37. 
hyposulphite,  synthesis  of  (MoissAX), 
A.,  ii,  76. 
Lithopone,  analysis  of  (Coffignier),  A., 

ii,  44. 
Liver,  destruction  of  blood  corpuscles  in 
the  (Bain),  A.,  ii,  493. 
the  glycogen-spiitting  enzyme  of  the 

(Pick),  A.,  ii,  160. 
nuclco-proteid  of  the  (Wohlgemuth), 

A.,  ii,  440. 
ftetal,  glycogen  of  the  (PFLiJ(;ER),  A., 

ii,  384. 
perfused,    formation    of    glycogen    in 
(Grube),  a.,  ii,  440. 
formation  of  sugar  in  tlie  (Krau.s), 
A.,  ii,  740. 
estimation  of  glycogen  in(SALKOWSKi), 
A.,  ii,  47. 
Loams  from  theNiLrnbergdistrict(KAUL), 

A.,  ii,  30. 
LongstafF  medal,  presentation  of  the,  to 

Professor  W.  .T.  Pope,  P.,  180. 
Lophine.     Sec  Triplienylglyoxaline. 
Lotrite,    in    the  serpentine  of  Paringu, 
Southern     Cari)atnians    (Munteanu- 
Mukgoci),  a.,  ii,  29. 
Luminescence  of  gases  (nE  Hemptinne), 
a.,  ii,  193. 
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(^Lupanine,  constitution  of  (Soldaini), 

A.,  i,  850. 
Lupins,   yellow,   cultivation   of  (DehiI;- 

i;ain  and  Demoussy),  A.,  ii,  37. 
Liqnnus   angustifolms,   changes  in   the 
proteid    phosphorus   of  (Zaleski), 
A.,  ii,  94. 
seedlings,    changes    in    the    so-called 
"lead-blackening"  sulphur  in  rela- 
tion to  the  total  sulphur  in  (Sertz), 
A.,  ii,  568. 
Lutidines.     See  Dimethylpyridines. 
Lutidone  haloid  salts  and  phenylhydr- 
azone  (Petkexko-Kritschenko   and 
Stamoglu),  a.,  i,  197. 
Lychnidin     from    Lychnis    flos    cuculi 

(Siiss),   A.,  i,   192. 
Lymph  cells,  permeability  of,  by  anions 
of  sodium  salts  (Hamburger   and 
VAN  DER  Schroeff),  A.,  ii,  163. 
flow    and     secretin     (Mendel     and 

Treacher),  A.,  ii,  561. 
glands.     See  Glands. 
Lymphoid  tissues,  action  of  iodine  on 
(Labbe  and  Lortat- Jacob),    A.,  ii, 
498. 
Lysine,  oxidation  of  (Zickgraf),  A.,  i, 

13. 
z-Lysine.    See  He.xoic  acid,  i-ae-cUa,mmo-. 
Lysins  and  precipitins  (Fuhrmann),  A., 
ii,  227. 


Mace,  carbohydrates  of  (Brachin),  A.,ii, 

568. 
Magnesite,  chemical  studies  of  (Vester- 
berg),  a.,  ii,  302. 
in  Greece  (Zengelis),  A.,  ii,  28. 
Magnesium,  new  lines  in  the  spectrum  of 
(Fowler),  A.,  ii,  461. 
combustion  of  (Christomanos),  A,,  ii, 

546. 
metallic,  action  of,  on  water  and  on 
aqueous   solutions   of  metallic  salts 
(Ka][lenberg),        a.,       ii,      426; 
(Roberts  and  Brown),  A.,  ii,  726. 
powder,  syn  theses  in  the  camphor  group 
with  (Malmgren),  A.,  i,  103,  710. 
Magnesium  alloys  with  copper  (Boudou- 

ard),  a.,  ii,  78,  480. 
Magnesium  salts,  action  of,  on  lactic  acid 

fermentation  (Rtchet),  A.,  ii,  230. 
Magnesium    arsenate     and     phosjihate, 
crystallised  (de  Schulten),  A.,  ii, 
655. 
arsenates  and  phosphates,   hydrated, 
peculiar  property  of  (de  Schulten), 
A.,  ii,  647. 
carbonate   and  its   double   salts   with 
ammonium    poLassium   and   sodium 
carbonates  (v.  Knorre),  A.,  ii,  370. 


Magnesium  chloride,  behaviour  of,  in  a 

steam  boiler  (Feld),  A.,  ii,  77. 

hydroxide,  the  phenomena  of  adhesion, 

and  of  solution  in  the  precipitation 

of  (Patten),  A.,  ii,  272. 

suboxide  (Christomanos),  A.,  ii,  546  ; 

(Baborovskt),  a.,  ii,  726. 
oxide  (magnesia),  solubility  of,  in  water 
(Dupre  and  Bialas),  A.,ii,  293. 
use  of,  for  the  estimation  of  amidic 
nitrogen  (MiJLLER),  A.,  ii,  612. 
peroxide,  iodometry  of  (Rupp),  A.,  ii, 
42. 
Magnesium  organic    compounds   (Bod- 
Roux  ;    Sachs  and  Loevy),  A.,  i, 
592. 
synthesis  of  acids  by  means  of  (Houben 

and  Kesselkai'l),  A.,  i,  42. 
synthesis    of    tertiary    aromatic    alco- 
hols  by  means    of   (Masson),   A., 
i,  28. 
use   of,   in    the   syntheses   of   hydro- 
carbons  (Werner    and    Zilkens), 
A.,  i,  615  ;  (Houben),  A.,  i,  805. 
synthesis    of    quinols     by    means    of 
(Bamberger  and  Blangey),  A.,  i, 
557.  _  ■ 

action  of  carbonyl  chloride  on  (Grig- 
nard),    a.,    i,    455;     (Sachs   and 
Loevy),  A.,  i,  592. 
action  of  carbonyl  sulphide  on  (Wei- 

gert),  a.,  i,  418. 
mode  of  fission  of  mixed,   and  action 
of  ethylene  oxide  on  (Grignard),  A., 
i,  552. 
action    of    ethyl    oxalyl    chloride    on 

(Grignard),  A.,  i,  549. 
action    of,    on  ketonic    esters  (Grig- 
nard), A.,  i,  31,  141. 
mixed,   action   of,  on  substances  con- 
taining nitrogen  (Meunier),  A.,  i, 
544. 
action  of  nitrogen  peroxide  on  (WiE- 

land),  a.  ,  i,  685. 
action    of  sulphur,  selenium,  and  tel- 
lurium on  (WuYTs  and  Cosyns),  A., 
i,  686. 
as   a    test    for    the    hydroxyl    group 
(Tschitcaeff),  a.,  i,  79. 
Magnesium    alkyl    haloids,    action    of 
ethyl  chlorocarbonate  on  (Houben), 
A.,  i,  825. 
action   of,  on   thiocarbimides   (Sachs 
and  Loevy),  A.,  i,  334. 
Magnesium  organic  bromides,  action  of 
sulphur  and  of  selenium  on  (Taboury), 
A.,  i,  748. 
Magnesium,  precipitation  of,  by  sodium 
carbonate  (Stii.lman  and  Cox),  A., 
ii,  647. 
estimation  of,  with  molybdate  (Rieg- 
ler),  a.,  ii,  181. 
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Magnesium,  estimation  of,  in  urine  (dk 
.lA.iKK),  A.,  ii,  182. 

and  calcium,  estimation  of,  volumetric- 
ally,   in    water    from    salt  marshes 
(I)"  Ansklmk),  a.,  ii,  695. 
Magnetic    properties    of    bismuth,   in- 

IhK'uci'  of  teinpcniture  on  (Lownds), 

A.,  ii,  261. 
Magnetic   rotation.     Sec   under  Photo- 

chi'Miistry. 
Magnetic  susceptibility,  is  the  coefficient 

of,  for  iron  and  manganese  salt  solu- 
tions dependent  on  the  tield  strength  ? 

(Heatweili.eu),  a.,  ii,  710. 
Magnetisation  of  liquids  with  change  of 

temperature  (Piag(;E8i),  A.,  ii,  197. 
Magnetite,   production    of,    from  oligist 
iron  by  hvdrocai'bons  (de  Launay), 
a.,  ii,  379. 

from  tlie  Southern  Urals  (Loewinson- 
Lessing),  a.,  ii,  28. 
Maisins  from  maize  grains  (Donakd  and 

Labbk),  a.,  i,  215. 
Maize,  hydrocyanic  acid  in  (Brunnicii), 

T.,  794;  P.,  148. 
Maize  grains,  maisins  from  (Doxard  and 

Labhk),  a.,  i,  215. 
Maize  oil,  a  cholesterol  from  (Gill  and 
Ti-KT.s),  A,,  i,  417. 

test  for  (Gill  and  Tuft.s),  A.,  ii,  517. 
Malachite-green     and     leucoraalachite- 

green    derivatives    (v.     Baeyek    and 

Vn.LiGEP.),  A.,  i.  S12. 
Maldiamide,   Maldi-/f-propylaniide,  and 

Maldibenzylamide,  rotatory  power  of 

(M.  Ckak;.  T.,  1:524  ;  P.,  230. 
Maleic   acid   {elhylenedicarhoxylic  acid), 

phenyl  and    benzyl   esters  (Bischoff 

and  V.  Hedexstkum),  A.,  i,  86. 
Malic  acid,  condensation  of,  with  benz- 
aldehyde    (Mayrhofeh     and    Ne- 
METH),  A.,  i,  3  44. 

methylene  compound  of  (de  Bruyn 
and  Alberua  van  Ekexsteix),  A., 
i,  149. 

nitrate  (Duval),  A.,  i,  676. 

estimation  of,  in  wine  (Kuxz),  A.,  ii, 
701. 
Malic  acid,  cobalt  and  nickel  salts,  con- 
stitution    of,     in     aqueous     solution 

^TuWKi;),  A.,  ii,  134. 
Malic  acid,  nitro-,  esters  of  (Waldex). 

A.,  i,  148. 
Malon-amideand  anilide.andi'.s'/nitroso-, 

and       their      salts,     preparation       of 

(  Willi  Ki.KV  1,  T.,  24. 
Malondimethylamide,  i^nnitroso-,  and  its 

salts,  preparation  of  (Whiteley),  T., 

21,  33. 
Malondimethylanilide,    ifonitroso-,   and 

its  salts,  preparation  of  (Whiteley), 

T.,  25. 


Malondi-naphthyl-    and     -tolyl-amides, 

andisonitroso-,  and  their  salts (White- 
LKV),  T.,  24. 
Malonic   acid,    interaction    of,    with    o- 
phcnylenedianiine    (Meyer),  A.,  i, 
443. 
formation  of  hydrogen  ions  from  the 
methvlene  group  of    (Ehrenfeld), 
A.,  i,''548. 
estimation  of,  by  means  of  potassium 
]>ermanganate  (Durand),  A.,  ii,  767. 
Malonic  acid,  benzyl  and  phenyl  esters 
(Bischoff  and    v.    Heden.strom), 
A.,  i,  27. 
ethyl    ester,    velocity    of    hydrolysis 
and   affinity  constants  of  (Gold- 
SCHMIDT    and    Scholz),    A.,     i, 
458. 
acidic    properties    of  (Vorl.^xder, 
Mumme,  Groebel,  and  Tubaxdt), 
A.,  i,  230. 
action  of  its  sodium  derivative  on 

(Moore),  P.,  276. 
sodium   derivative,    interaction    of, 
with    2:3:4:5-  tetrachloropyridine 
(Sell  and  Dootson),  T.,  396  ;  P., 
48. 
addition  of,  to  o;3-unsaturated  ket- 
ones  and   acid  esters  (Vorland- 
eu),  a.,  i,  632. 
Malonic  acid,  bromo-  and  chloro-,  benz- 
amidides  of  (RuHEMANX),  T.,  379. 
o-nitro-,  ethyl  ester,  ammonium  deriva- 
tive (Ulpiaxi),  a.,  i,  791. 
a-nitro-,  ethyl  ester,  ammonium  deriv- 
ative of,  and  amide,  action  of  form- 
aldehyde  on    (Ulpiani    and    Pan- 
naix),  a.,  i,  863. 
zsonitroso-,  esters  and  their  transform- 
ation  into   mesoxalic  esters   (Bou- 
VEAULTand  Wahl),  A  ,  i,  677. 
fZithiol-,  sodium  salt  of  (Auger  and 
Billy),  A.,  i,  310. 
Malonic  aldoximes  and  anil,  nitro-,  and 
their    nitrilrs    and    acetyl    derivatives 
(HiLi.  ami  iJALK),  A.,  i.'lOl. 
Malon /'-tolylamide   and   Malon-o-tolyl- 
amic  acid,  ethyl  ester  and /stmitroso-, 
and  their   .salts  (Whiteley),  T.,  24. 
Malt,  })roteolytio  enzymes  of  (Schidro- 
wiTz),  A.,  ii,   680;    (Welss),   A.,   ii, 
747. 
Malt  liquors,  identification  and  composi- 
tion of  (Tarsons),  a.,  ii,  246. 
Maltose,   equilibrium   between    dextrose 
and  (Pomeranz),  A.,  ii,  65. 
detection  of,   in  presence  of  dextrose 

(Gki.mhert),  a.,  ii,  338. 
separation   of  lactose   and   (Boyden), 
A.,  ii,  112. 
MoMaltose,      Lintner's,     formation      of 
(DlERSSEN),  A.,  i,  321. 
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Man,    dailj-    nutritive    requirements   of 

(Nfa:mann),  a.,  ii,  88. 
Mandarin  leaf  oil   (Schimmel  &  Co.), 

A.,  i,  187. 
Mandelic   acid,  ethyl  ester,   hydrolysis 

of,  by  linase  (Dakin),  P.,  161. 
Manganese  in  sponges  (Cotte)  ,  A. ,  ii,  31 1  • 
copper,  and  silicon,  equilibrium  whi'di 
exists  between  (Lebeau),  A.,  ii,  298. 
physiological  effect  of,  and  its  influence 
on  peptic  digestion  (CoHx),  A.,  ii, 
166. 
Manganese    compounds,    action    of,    on 
plants  (LoEW  and  Sawa),  A.,  ii,  322  ; 
(Aso),  A.,  ii,  323. 
Manganese  salts,  oxidation  of,  by  alkali 
])ersulphates  in  acid  solution  (Bau- 
biony),  A.,  ii,  .548. 
new  reaction  for  (de  Koxinck),  A.,  ii, 
21. 
Manganese  salt  solutions,  is  the  coeffi- 
cient  of  magnetic   susceptibility  for, 
dependent     on     the    field     strength  ? 
(Heydweiller),  a.,  ii,  710. 
Manganese  aluminate  (Dufau),  A.,  ii, 
151. 
borate  (Enbemann'  and  Paisley),  A., 

ii,  215,  372. 
and  iron  carbides  and  silicides,  crystal- 
line   forms   of   (Spencer),   A.,   ii, 
373. 
tetrachloride,  composition  of  (de  Kon- 

inck),  A.,  ii,  21. 
rfioxide  on  the  figure  in  the  Grotto  at 

La  Mouthe  (Moissan),  A.,  ii,  215. 
Permanganic  acid,  electrochemistry  of 
(Inglis),  a.,  ii,  352 
reduction  of,  by  manganese  dioxide 
(Olsen),  a.,  ii,  372. 
Permanganates   as    oxidising    agents 
(Ullmann  and  Uzbachian),  A.,  i, 
626. 
Manganese  silicate  containing  carbonate 
from     the     Aure     Valley     in      the 
Pyrenees  (LiENAu),  A.,  ii,  223. 
silicide,  MnSia  (Lebkau),  A.,  ii,  298. 
MnSi,  and  MuoSi  (Lebeau),  A.,  ii, 
215,  298. 
silicides,   commercial    (Lebe.\u),    A., 

ii,  652. 
Manganic  ^e?'iodates  (Price),  A.,  ii, 
652. 
metaphosphate,    violet,    of    Gmelin 

(Barbier),  a.,  ii,  151. 
ammonio-phosphate,    violet    (Bar- 
bier), A.,  ii,  151 
Manganous   borate   (Exdemann    and 
Paisley),  A.,  ii,  215,  372. 
hydroxide,    the   phenomena   of  ad- 
hesion  and    of    solution    in    the 
precipitation  of  (Patten),  A.,  ii, 
272. 


Manganese  ferrocyanid'is  (Dickie),  A., 

i,  155. 
potassium   cyanide,  action   of  carbon 

monoxide  on  (Muller),  A.,  i,  238. 
Manganese,  detection  of  (Trillat),  A., 

ii,  512. 
estimation   of  (Schlossberc),  A.,  ii, 

184  ;  (B.\itb[gny),  A.,  ii,  184,  335, 

512. 
estimation  of,  as  sulphide  (Raab  and 

Wessely),  a.,  ii,  697. 
elimination  and  estimation  of,  in  cer- 
tain products  (Pozzi-Escot),  A.,  ii, 

392. 
estimation   of,   in    iron  (v,    Knorre), 

A.,  ii,  760. 
estimation  of,  in  iron  and  steel  (Steh- 

man),  A.,  ii,  243  ;  (Walters),  A., 

ii,  513. 
estimation   of,    in   rocks    (Dittrich), 

A.,  ii,  107. 
sej)aration  of,  from  calcium  and  from 

chromium  (Dittrich  and  Hassel), 

A.,  ii,  243. 
separation  of,  from  cobalt  and  nickel 

(Pozzf-EscoT),  A.,  ii,  107. 
separation   of,  from  lead  electrolytic- 
ally  (Linn),  A.,  ii,  242. 
separation  of  iron  and  (Dittrich),  A., 

ii,  576. 
accuracy   of  the   acetate   inethod    for 

separating    iron   from    (Mittasch), 

A.,ii,  760. 
separation    of,    electrolvtically,    from 

iron  (Holla RD  and  Bektiattx),A., 

ii,  513  ;  (Koster),  A.,  ii,  760. 
Manganese  steels,  constitution  and  pro- 

yierties  of  (Guillet).  A.,  ii,  730. 
Manganite     from     Ingrowitz,     Moravia 

(Kovar),  a.,  ii,  553. 
Manna,   compisition   of  (Tanret),  A., 

i,  9. 
Manneotetrose  and  Manninotriose,  and 
tlioir   acetyl  derivatives  and    metallic 
compounds,  and  Manninotrionic  acid 
(Tanret),  A.,  i,  10. 
Mannitol,  production  of,  by  the  ferments 

of  sour  wine  (Maz]5  and  Perrier), 

A.,  ii,  745. 
action  of  phosphoric  acid  on  (Carr6), 

A.,  i,  307. 
action  of  selenvl   chloride   on    (Cha- 

BRXt    and    Bouchonnet),    A.,    i, 

307. 
combination     of,     with     paraldehyde 

(Meunier),  A.,  i,  727. 
nitrates  (Wicner),  A.,  i,  394. 
i-Mannose,    crystallised   (Neuberg    and 

Mayer),  A.,  i,  551. 
Mannoses,  transformation  of  the  three, 
in  rabbits  (Neuberg  and  Mayer),  A., 
ii,  496. 
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Manometer         witli         zoio-aiijustim'nt 

!W..hl\  a.,  ii,  281. 
Manures,   estimation  of  available  phos- 
phoric acid  in  (Sutherst),  A.,  ii, 
390. 
estimation    of    potassium     in     (Sjol- 
i,F,M.\),  A.,  ii,   104;  (Hai;e).  A.,  ii, 
.^.11. 
Manurial  experiments  with  kaiuite  and 
■'forty     per     cent,    potassium    salt" 
(Rachmann),  a.,  ii,  38. 
Martin     slag,      afrricultural     value     of 

(Pktrumanx),  a.,  ii,  97. 
Mass  action.  See  Aftinity. 
Matico  oil  (Fiiomm  and  van   Emster), 

A.,  i,  188. 
Matico-aldehyde    and     its     oximc    and 
]ihen3-liiyilrazonc,    Matico   ether,  and 
Maticoic  acid  and  its   salts   (Fuomm 
and  VAN  Kmsteu),  a.,  i,  188. 
Meat  extracts,  presence  of  .succinic  acid 
in  (KiT.scHEK  and  Stf.udel),  A.,  ii, 
499;   (Siegfried;    Wolff),   A.,   ii, 
660. 
Medicinal   preparations,    estimation    of 
ethvl  alcohol  in  (Thorpe  and  Holmes), 
T.,'314  ;  P.,  13. 
Medusae,  inorganic  constituents  of  (Mac- 

ai.t.um),  a.,  ii,  441. 
Melanite       from      Cortejana,      Huelva, 

Spain  (Moldeniiaikr),  A.,  ii,  303. 
Melanochalcite    from    Calumet,    Bishee, 

Arizona  (Koexk;))  A.,  ii,  l.'ie. 
Melitriose  {mditosc).     See  Raftinose. 
Melting  point,  extrapolation  of  the,  of  a 
chemically  homogeneous   suhstance 
from  measurements  of  the  volume 
in  the  neighbourhood  of  the  melting 
point  (Sobolekf),  A.,  ii,  58. 
of  alloys,  course  of  the  (van  Laau), 

A.,  ii,  266,  588. 
of    calcium   silicate,    sodium    silicate, 
and     of    their     mixtures    (Kulta- 
.scheff),  a.,  ii,  545. 
of  copper,   silver,   and   gold,   applica- 
tifin    of    the    phase    rule     to     the 
(Richards),  A.,  ii,  266. 
of  some   organic  compounds   at  very 
low     temperatures    (Carrara    and 
Coi'PADORo),  A.,  ii,  712. 
of  minerals  and  rocks  (Doelier),  A., 

ii,  26. 
of  tin  amalgams  (van  Laar),  A.,  ii, 
266. 
Melting  point  curves  of  antimony  and 
silver  suli)hiiiis  (Fi%lahon),   A.,  ii, 
544. 
for   binary   mixtures    of  isomorphous 
substances,    possible     forms    of    the 
(VAN  Laar),  A.,  ii,  631. 
Melting   point    determinations,    1ii[uid 
baths  for  (Si  rDDEii),  A.,  ii,  266. 

Lxxxiv.  ii. 


Melting  pressure  of  nitrogen  (Flscher 

and  Ai;r),  A.,  ii,  72. 
Mciilliii  piprrita,  vegetation  of  (Chara- 

Koi'  and  Hkiiert),  A.,  ii,  172. 
j)-Menthadiene,  new,  formation  of,  from 
dihydrocarvylamine    (Harries),    A., 
i,  743. 
^/i-Menthane,     1 :3-f//amino-    (Harries 

and  Anihni),  A.,   i.   615. 
Menthanecarboxylic  acid  and  its  salts, 

synthesis  of  (Zelinsky),  A.,  i,  185. 
Menthane,  8-bromo-  (Perkin),  T.,  846. 
;8-Menthene,  A'*-hydroxylamino-,  audits 
acyl  and  nitroso-compounds  (Mahla), 
A.,  i,  264. 
Menthol,  mechanism  of  the  dehydration 
of,  by  organic  acids  (Zelikoff),  A., 
i,  184. 
derivatives      of      (Kondakoff     and 
Schinpelmelser),  a.,  i,  350. 
Menthone,    oxidation    of   (Markowni- 

koff),  a.,  i,  843. 
Menthone/.woxime,  reduction  of  (Wal- 

LACH  and  Ja(;ek),  A.,  i,  104. 
Menthyl  derivatives,  molecular  rotation 

of  (Tschugaeff),  a.,  ii,  1. 
^-Menthylamines,     the     four    optically 
isomeiie,  and   their  salts  (Tutin  and 
KiPi'iNc),  P.,  289. 
o-Mercaptodilactic  acid  (de  Jong),  A., 

i,  116. 
Mercaptogalactoxazoline  (Roux),  A.,  i, 

73. 
2-Mercaptoquinazoline  (Gabiuel),  A.,  i, 

44.^. 
Mercury,    new   method  of  determining 
the     density     of     the     vapour    of 
(Jewf.tt),  a.,  ii,  61. 
influence  of  pressure  and  temperature 
on  tlie  coefficient  of  compressibility 
of  (Carnazzi),  a.,  ii,  714. 
latent  heat  of  evaporisation  of  (Ki'R- 

liATOFF).  A.,  ii,  130. 
hydrosol  of  (Gutrier),  A.,  ii,  82. 
action  of  ])ersulphates  on    (TARrrn), 

A.,  ii,  481. 
run)oval   of,    from   .saccharine  li(|Uors 
after   treatment   with  mercuric  ni- 
trate (Patein),  a.,  ii,  338. 
cause  of  the  loss  of,  in  the  decompos- 
ition    of    organic     substances     liy 
Fresenius  and  IJabo's  method,   and 
in    the  juiritieation  of  tnercury  sul- 
phide (I'lEiii'AoLi),  A.,  ii,  106. 
cathode    in    electrochemical    analysis 

(Smith),  A.,  ii,   755. 
Mercurammonium  salts,  decomiiosition 

of,  by  heiit  (Sen),  A.,  ii,  148. 
Dimercuriammonium   nitrate   (Ray), 
A.,  ii,  1  IS. 
Mercury  alloys   {(naahjains)   (Pf>iiiTv\ 
A.,  ii,  212. 
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Mercury   alloys  with   cadmiiini,   nature 

of,  aud  their  electromotive  behaviour 

(Bijl),  a.,  ii,  6;  (Jaeger),  A.,  ii, 

258. 

with  sodium,  electrolytic  i)i'eparation 

of  (Shepherd),  A.,  ii,  210. 
with  tin  (RoozEBOOM  and  van  Hete- 
ren),  a.,  ii,  216. 
nieltint;;  points  of  (van  Laar),   A., 
ii,  266. 
Mercury    chloronitroiridium  compound 
(Miolati   and   Gialdim),    A.,    ii, 
25. 
halogen  compounds,  formation  of  com- 
plexes and  some   physico-chemi- 
cal constants  for  (Sherrill),  A., 
ii,  534,  649. 
dissociation  of  (Morse),  A.,  ii,  12. 
nitrogen  compounds  (Ley  and  Schae- 
fer),    a.,    ii,    279  ;  (FOrth),  A., 
ii,  294. 
Mercury  oxybromides  and   oxybromate 
(Fischer  and  v.    Wartenburg), 
A.,  ii,  79. 
Mercuric  chloiide,  reaction  between, 
and  phosphorous  acid  (Monte- 
martini  and  Egidt),  a.,  ii,  65. 
reaction  between  potassium  iodide 
and,  and  its  analytical  applica- 
tion(DE  Koninck  and  Lebrun), 
A.,  ii,  42. 
and    iodide,    mixed    crystals    of 
(Padoa   and  Ticaldi),  A.,  ii, 
728. 
and   water  (Stromholm),  A.,  ii, 

547. 
test    for,    in    surgical    dressings 
(Frerichs),  A.,  ii,  335. 
Cffisium   double  chlorides  and  their 

solubility  (Foote),  A.,  ii,  728. 
iodide,  the  form  in  which,  dissolves 
(Gernez),  a.,  ii,  481. 
mixed  crystals  of  silver  iodide  and 

(Steger),  a.,  ii,  482. 
double  salts  of,  with  ammonium 
and    Avith    rubidium  bromides 
(Grossmann),  a.,  ii,  476. 
red,  combination  of,  with  acetone 
by  riseof  temperature(GERNEz), 
A.,  ii,  598. 
iodides,  change  of  colour  shown  by, 
at  different    temperatures    (Ger- 
nez), A.,  ii,  428. 
oxychlorides  (Schoch),  A.,  ii,  428. 
oxides,   red  and   yellow    (Schocu), 
A.,  ii,  428. 
solubility     and     dissociation     of 
(Schick),  A.,  ii,  147. 
Mercurous    salts,     and    mixtures    of 
mercurous  and  mercuric  salts,  volu- 
metric estimation  of  (Rupp),  A.,  ii, 
759. 


Meircury  :^ 

Mercurous   nitrite,  decomposition  of, 
by  heat  (Ray  and  Sen),  T.,  491  ; 
P.,  78. 
sulphide    (Baskerville),    A.,    ii, 
729. 
Mercury  organic  compounds  : — 

Mercuric     cyanide,     diiuhle    salt    of, 
with   sodium   cyanide  (Gross- 
mann), A.,  ii,  476. 
estimation      of,       iodometrically 
(Rupp),  A.,  ii,  696. 
Mercurihenzoic  acid,   o-chloro-,  salts 

of  (Pesci),  A.,  i,  220. 
(i-Mercuridibenzoic  acid,  salts  (Pesci), 

A.,  i,  220. 
Mercuriochloroacetamide    (Frances- 
coNi     and     de      Plato),     A.,     i, 
798. 
Mercurisalicylic  acid,  chloro-,  bromo-, 
hydroxy-  and  iodo- (BuKONi),  A.,  i, 
392. 
Mercury,    detection   of,    in  cheese   and 
flesh  from  animals  which  have  been 
inoculated   against   rinderpest  (Ot- 
telli),  a.,  ii,  183. 
detection  of,    in  urine  (Oppenheim), 

A.,  ii,  696. 
estimation   of   (Pretzfeld),    A.,    ii, 

335. 
estimation  of,  electrolytically 

(Glaser),  a.,  ii,   242. 
estimation     of,    gravimetrically    and 
volumetrically  (Litterscheid),  A., 
ii,  615. 
estimation    of,     volumetricallj'    (An- 
drews), A.,  ii,  695. 
technical  estimation  of,  in  poor  cin- 
nabar  ores    by  Personne's    method 
(Montanari),  a.,  ii,  759. 
clinical  method  for  the  estimation  of, 
in  urine  (Schumacher  and  Jung), 
A.,  ii,  44. 
Mesitylaldoximes  (Scholl  aud  Kacer), 

a.,  i,  2.^5. 
Mesoporphyrin        (Sieber-Schumoff  ; 
Zai.eski),  a.,  i,  375. 
and  its  ethers  and  salts  (Zaleski),  A., 
i,  217. 
Mesotan      {meihoxymethyl       salicylate) 

(EichexgrCn),  a.,  i,  195. 
Mesotartaric  acid,  inactivity  of  (March- 

LEwsKi),  A.,  i,  148. 
Mesoxalic    acid,    compounds    of,    with 
guanidine  (Kaess  and  Grusziewicz), 
A.,  i,  6. 
Mesoxalic   acid,   esters,    formation    of, 
from   isonitrosomalonic   esters    (Bou- 
VKAUi/r  and  AVahl),  A.,  i,  677. 
Mesoxamide,   oxime  of,  mono-  and  di- 
.substituted   derivatives    of    (White- 
ley),  T.,  24. 
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Metabolism  of  niatt'T  and  energy  in  the 

human  boiiy  (Atwa tek,  Rknedict, 

Bryant,  Smith,  and  Snell),  A.,  ii, 

308. 

in  inanition  in  insects  (Slowtzoff), 

A.,  ii,  495. 
of  nitrogen,  etlect  of  muscular  activity 

on  the  (Wait),  A.,  ii,  308. 
anaerobic,  of   higher  plants,    and  its 
relation   to   alcoliolic    fermentation 
(SroKLASA,  Jemnkk,  and  Vitek), 
A.,  ii,  388. 
carbohydrate,  intermediate  (Mayer), 

A.,  ii,  495. 
inorganic,  in  horses  (Tangl),  A.,  ii, 

161. 
nuclein,      in      lymphatic      leuciemia 
(Hexdersox   and    Edwards),    A., 
ii,  671. 
prnteid.  influence  of  alcohol  ou  (KosE- 
mannK  A.,  ii,  384. 
Metacetaldehyde.     See  under  Acetalde- 

hyde. 
Metafonnaldeliyde.     See  Trioxymethyl- 

ene. 
Metal-ammoniahydroxides(BoxsDORFF), 

A.,  ii,  598. 
Metallic  chlorides,  determination  of  the 
molecular  weight  of  (RtJGHEiMER), 
A.,  ii,  725. 
compounds    of,    with    ethyl    aceto- 
acetate,    acetylacetone,  and  benz- 
oylacetone  (Ro.senheim,  Loewen- 
STAMM,   and     Singer),     A.,     i, 
603. 
condition,  nature  of  the  (Erdmann), 

A.,  ii,  67. 
haloids,    reduction   of,    by   hydrogen  ; 
influence  of  pressure  (Jouniaux), 
A.,  ii,  413. 
compounds   of,    with   pyridine    and 
quinoline  (Renz),  A.,  i,  774. 
hydroxides,  colloidal   (Biltz),   A.,  ii, 
153. 
dialysis   experiments   with    (Herz), 
A.,  ii,  62. 
nitrates,  absorption  spectra  of  (Hart- 
ley), T.,  221. 
nitrides,    formation   of    (GuNTz),    A., 

ii,  79. 
nitrites  (Vo(;el),  A.,  ii,  591. 
oxides,     formation     of    (Coeii.v     and 
Glaser),  A.,  ii,  80  ;  (Coehn  and 
Osaka),  A.,  ii,  261. 
heat  and  light  radiations  of  certain 

(FitRY),  A.,  ii,  124. 
and  aiiljihide-s,  electrical  conductivity 
of  compressed  (Streintz),  A.,  ii, 
127. 
reducibility  of,  by  hydrogen  and 
carbon  monoxide  (Fay  and 
Seeker),  A.,  ii,  597. 


Metallic  oxides,  reduction  of,  in  a  cur- 
rent of  hydrogen  (Glaser),  A.,  ii, 
646. 

action  of  ammonium  persulphate  on 
(Seyewetz  and  Trawitz),  A.,  ii, 
591. 

beliaviour  of,  towards  fused  boric 
anhydride  (Burgess  and  Hoi/r), 
P.,  221. 

insoluble,      hydrolytic     power     of, 
towards  organic  haloids  (Swart.s), 
A.,  i,  725. 
jilates,    thin,    decarburisation    of,    by 

evaporation     undi^r     reduced     pres- 
sure (Belloc),  a.,  ii,  484. 
radicles,  replacement  of  organic  radicles 

by,  in  tautomeric  compounds,  nature 

and    probable    mechanism    of    the 

(Lander),  T.,  414  ;  P.,  47. 
salts,  migration  exjieritiients  to  deter- 
mine  the   constitution   of    (Kre- 
mann)  a.,  ii,  54  ;  (Bredig).  A., 
ii,  263. 

with  oxidisable  anions  and  cathions, 
stability  of  (Abegg),  A.,  ii, 
628. 

dissolved  in  liquefied  gases,  conduc- 
tivity of  (Steele  and  McIntosh), 
P.,  220. 

conductivity  of,  in  certain  fatty 
alcoholic  solvents,  and  in  mixtures 
of  these  solvents  (Jones  and 
Lindsay),  A.,  ii,  55  ;  (Jones  and 
Murray),  A.,  ii,  637. 

electrolysis  of  mixtures  of  (Lkduc), 
A.,  ii,  6. 

fused,  molecular  formula;  of,  as 
determined  by  their  molecular 
surface  energy  (Bottomley),  T., 
1421  ;  P.,  272. 

certain  regularities  in  the  molecular 
volumes  of,  in  a([ueous  solution. 
(Forch),  a.,  ii,  714. 

freezing  points  of,  and  freezing 
jioint  curves  of  i)airs  of  (Ruff  an(l 
Plato),  A.,  ii,  588. 

influence  of,  on  solubility  (Biltz), 
A.,  ii,  358. 

basic,  identification  of  (Miller 
and  Kenhick),  A.,  ii,  473. 

of  heavy  metiils,  dissociation  of 
(Ley  and  Suiiaefer),  A.,  ii, 
279. 

hydrated,  peculiar  property  of  some 
(de  Sciiulten),  a.,  ii,  647. 

action  of  metallic  magnesium  on 
solutions  of  (Kahlenrerg),  A., 
ii,  426  ;  (Roberts  and  Brow.n), 
A.,  ii,  726. 

action  of  a  metallic  oxide  or  hydr- 
oxide on  solutions  of  (Mailhe), 
A.,  ii,  142. 
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Metallic  salts,  action  of  certain,  on  the 
growth  of  micro-organisms   (Na- 
BARRO),  A.,  ii,  387. 
action  of,  on  some  moulds  (Pulst), 

A.,  ii,  746. 
action   of  sodium   hyposulphite   on 

(Brunck),  a.,  ii,  481. 
univalent,  thiocarbamide  derivatives 
of    (Rosenheim    and     Loewen- 
stamm),  a.,  i,  325. 
influence  of,  on  the  acidity  of  plants 
(Charabot  and  Hebert),  A.,  ii, 
505. 
influence  of,  on   the  formation  and 
evolution   of  terpens   compounds 
in  plants  (Charabot  and  Hiebert), 
A.,  ii,  607. 
solutions,    colloidal,    preparation     ol 
(Henrich),  A.,  ii,  299  ;  (Garbow- 
SKi),  A.,  ii,  432. 
substitution    (van    de    Velde    and 

Wasteels),  a.,  ii,  200. 
thiocyanates,   action   of,  on   carbonyl 

chloride  (Dixon),  T.,  84. 
vapours,  new  method  of  determining  the 
vapour  density  of  (Jewett),  A.,  ii, 
61. 
Metals,   quantitative   deposition   of,    by 
electrolysis  (Denso),  A.,  ii,  575. 
spectra  of,  in  the  electric  arc  (Ha.ssel- 

berg),  a.,  ii,  706. 
radioactivity     of     (McLennan     and 

Burton),  A.,  ii,  621. 
relation  between  reflective  power  and 
electrical    conductivity   of    (Hagen 
and  RiTBENs),  A.,  ii,  348. 
specific    heat   of,    and   its   relation   to 
atomic    weight    (Tilden),    A.,    ii, 
265. 
specific    heat    of,     especially    at    low 
temperatures     (Schmitz),     A.,     ii, 
632. 
evaporation  and  boiling  of,  in  quartz- 
glass  and  in  the  electric  oven  in  the 
vacuum     of     the      cathode      light 
(Krafft),  a.,  ii,  479. 
velocity    of    solution     of    (Ericson- 
AuR^N     and     Palmaer),     A.,    ii, 
718. 
action   of,    at    high    temperature,    on 

fatty  acids  (Hi<;bert),  A.,  i,  396. 
action  of  solutions  of  bleaching  powder 
and  of  hypochlorous  acid  on  (White), 
A.,  ii,  296. 
action  of  solutions  of  hydrochloric  acid 
on,  in   various   solvents   (Patten), 
A.,  ii,  417. 
colloidal,    catalytic    decomposition   of 
hydrogen  peroxide  by  (Loevenhart 
and   Kastle),  A.,  i,  415  ;   (Bock), 
A.,  ii,  416  ;  (Kastle  and  Loeven- 
hart), A.,  ii,  537. 


Metals,  finely  divided,  transformation  of 
aldehydes  and  ketones  into  alco- 
hols by  (Sabatier  and  Send- 
erens),  a.,  i,  733. 
action  of,  in  the  decomposition  of 
alcohols  (Sabatier  and  Sende- 
rens),  a.,  i,  393,  453,  454. 
heavy,    thiocarbonates   of  (Hofmann 

and  Hochtlen),  A.,  ii,  428. 
titration  of,   with  iodic  acid   (Rupp), 

A.,  ii,  755. 
electrolytic  precipitation  of  (Exner), 

A.,  ii,  756. 
use  of  a  rotating  cathode  in  the  elec- 
trolytic estimation   of  (GooCH  and 
Medway),  a.,  ii,  613. 
electrolytic  separation  of  (Smith),  A., 

ii,  756. 
influence  of  the  nature  of  the  cathode 
on     the     quantitative     electrolytic 
separation  of  (Hollard),  A.,  ii,  391. 
application  of  the  theory  of  galvanic 
cells  to  the  quantitative  separation 
of  (Hollard),  a.,  ii,  335. 
Metaphosphoric  acid.     See  under  Phos- 
phorus. 
Metasaccharin,  preparation   and  oxida- 
tion of  (Kiliani  and  Naegell),  A., 
i,  10. 
Metasaccharinic  acid  and  its  lactone  and 
calcium  salt  (Kiliani  and  Naegell), 
A.,  i,  10. 
Metasaccharopentose    and    its    phenyl- 
hydrazone   (Kiliani   and   Naegell), 
A.,  i,  10. 
Meteoric   iron  from   Augusta  Co.,  Vir- 
ginia (Campbell  and  Howe),  A., 
ii,  558. 
from    Cuernavaca,    Mexico    (Cohen), 

A.,  ii,  491. 
from  Iredell,   Texas  (Cohen),   A.,  ii, 

491. 
from   Mukerop,    Great    Nania(iualand 

(Brezina  and  Cohen),  A.,  ii,  492. 
fioni    Rafriiti,    Switzerland    (Cohen), 
A.,  ii,  491. 
Meteorite    from    Reed    City,    Michigan 
(Preston),  A.,  ii,  492. 
from  the  Saline  Township,  free  phos- 
phorus in  the  (Farrington),  A.,  ii, 
304. 
Meteorites     from     Boogaldi,     Barratta, 
Gilgoin,    and   Eli    Elwah,    N.   S.  W. 
(Liversidge),  a.,  ii,  658. 
Methane,  combustion  of  hydrogen  and, 
by  Winkler's  method   (Charitsch- 
koff),  a.,  ii,  186. 
slow  oxidation  of,  at  low  temperatures 
(Bone  and   Wheeler),   T.,    1074; 
P.,  191. 
Methane,  nitro-,  action  of,  on  phthalic 
anhydride  (Gabriel),  A.,  i,  345. 
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Methane,  tdranitro-  {Pictet  aud  Gexk- 

..•rAxn),  A.,  i,  305,  f)96. 
Methenylbisindandione    (Errera),    A., 

i,  2t;t;,  8.'.4. 
1  Methol'-butenylbenzene.        St-c      fi- 

I'hciiyl-S-:unyl('iu>. 
1  Metho-l'-propenylbenzene.      Sec      8 

riniiyl-fl-lmtyk'nc. 
2-11-  luiil  /'-Methoxyanilinopyridines,  .iml 

additive   salts    of   tlie    ]';ir:i-coiiijioiinil 

(Fischer  and  Meiii.),  A.,  i,  52. 
4-Metlioxyazoxybenzeiie,     3:5-(^/l)ronio- 

(.Ia(  KsdN  and  FisKK),  A.,  i,  6S9. 
y'-Methoxybenzamarone    (Ki.ages     and 

Tkt/.nek),  A.,  i,  101. 
4-Methoxybenzenecarboxylic  acids,  2:3- 

and  3:5'//liydroxy-,  and  tlieir  methyl 

ester.s  (IIekzk;  and    Pollak),   A.,   i, 

S9. 
4 -Methoxybenzophenone,2-alnino-(ULL- 
MA^•N  and  liLEiKi:),  A  ,  i,  176. 
Methoxybenzylideneanilines,     o-,     m-, 

and    p-,    aTid    their    behaviour    with 

methyl  iodide  (Freund  and  Becker), 

A.,  i,  563. 
/'-Methoxybenzylidenedeoxybenzoins,  a- 

and  8-,  and  the  oxime  ot  ihe  a-coni- 

liound   (Klages   and   Tetzxer),    A., 

i.  101. 
/'-Methoxybenzylidenephenoxyacetone 

and  its   oxinie,  j'heTiylliydrazone,  and 

seniicailiazone         (Stoeiimki!         and 

Wf.iii.ni,  a.,  i,  40. 
S-z'-Methoxybenzylidene-rhodanic      and 

-3-allylrhodamc     acids    (Andreasch 

and  Zli'sEiii,  A.,  i,  856. 
47/-Methoxybenzylwoquinoline  and   its 
platiiii'-liloride     (Ku(;ni:i.MER     and 
Ai.iiiiEcnT),  A.,  i,  4.39. 

methiodide  (RuGHEi.MER  and  Schau- 
MANK),  A.,  i,  439. 
y'-Methoxy  a-chlorobenzyldeoxybenzoin 

'■  Ki.AiiKs  and  Tkizski:),  A.,  i,  101. 
//-Methoxycinnamaldehyde       and       its 

lilii.-nylliydra/.one    and    semicarbazone 

SiliuI/IZ    an<l     WiEDEMANX),     A.,     i, 

437. 
Methoxydihydro-i3-camphylic  acid 

(I'KKKIN),   '1'.,    .^44,   869. 

6  Methoxydihydroquinaldine- 5-alde- 

hyde,     7-hydnixy-,     and      its      salt.s 

iljijoK),  A.,  i,  654. 
4-Methoxy-2:6-dimethylphenol      (Bam- 

i;ei;(;ki:  ',  A.,  i,  021. 
Methoxydiphenyl  siilpliide  (IIix.sberg), 

A.,  i,  -.-.1. 
2  Methoxydiphenylamine,         dtcliloro- 

2' -A' -diuitxo-    (Reverdix    and    Cri^:- 

I'lEUx),  A.,  i,  858. 
6-Methoxy  l-etliyl-2-quinolone   and   its 

.salts    (Deikki;   and    Kmii.kk),    A.,    i, 

51S. 


3-Metlioxyfluorenone     (Ullmaxx     and 

lii.i.ii'.i;),  A.,  i,  176. 
6  Methoxy-di-    and     -tetra-hydroquin- 
aldine  Scarboxylic  acids,  4:7-(^/iiy<lr- 
"xy-,  and   their   salts  (Book),  A.,  i, 
653. 
6  Methoxy-5-hydroxymethyldihydro- 
quinaldine,   7-hydroxy-,  and  its  anri- 
rhloridc  (Pxhik),  a.,  i,  654. 
Methoxyindiazoneoxime,  hydroxy- 

(Si'Mri.EAxri,  A.,  i,  635. 
3  Methoxy  5-keto-l-phenyl-4:5-dihydro- 
triazole   aud    its    4-methyl  derivative 
(AciiKE),  A.,  i,  867. 
Methoxyl,      sim]ilification     of     Zeisel'.s 
method   of  estimating  (Perkin),   T., 
1367  ;  P.,  239. 
Methoxymethylindole    (Leonardi    and 

UK  Fr.AXcins),  A.,  i,  787. 
8-Methoxy-l-metliylquinoline  (Fischer, 
Berckhemer,    and    Ulbricht),    A., 
i,  53. 
6-Methoxy- l-methylquinolone     aud     5- 
bromo-    (Hownz    aud    Barlocher), 
A.,  i,  279. 
Methoxymethylthioldiphenylthiodi- 
azoline   (PrscH,    Kamphausex,    and 
ScjixEiDEK),  A.,  i,  532. 
Methoxymethylthiolphenyl-;>-tolylthio- 
diazoline   (BuscH   and    Blume),    A., 
i,  535. 
2-Methoxy-a-naphthoic  acid  (Bodrottx), 

A.,  i,  420. 
2-Methoxy-a-naphthylideneacetylacet- 

one  (llEMiKoNXEii),  A.,  i,  764. 
o-Methoxy-a-nitromethylphthalide 

(Gaiskiki,),  a.,  i,  345. 
3-Methoxyphenanthrene,        4-hy(hoxy- 
{nu'thylinvrphijl)  and  its  -9-carboxylic 
acid  (PscHORR  and  Vootheku),   A., 
i,  183. 
5-Methoxyphenol       hydrochloride,      4- 
amino-3-liydroxy-,  and  its  tetra-acetyl 
derivative   (Pollak   aud   Gaxs),    A., 
i,  252. 
»i-Methoxy-/3-phenoxycinnamic       acid, 
and  its  ethvl  ester  (Kche.maxx),  T., 
1134  ;   P.,  202. 
/'(  Methoxyphenoxyfumaric   acid,  ethyl 
i-st.-r    (Klhemanxj,    T.,     1132;     P., 
202. 
//t-Methoxyphenoxystyrene  ( U  r  HE- 

MAXN),  T.,  1134  ;   i'.,  202. 
/>-MethoxyphenyIacetylene    (Kuxckell 

and  KuAs),  A.,  i,  413. 
)3-Methoxy  /3phenylacrylic      acid,      a- 
cyano-,    nielliyl   ester  (S(  ii.Mni),    A., 
i,  399. 
;>-Methoxyphenyl-2-ainino-  and  2  nitro- 
3:4  dimethoxycinnamic      acids      and 

thiir     salts     (P>'  lli.|;|;,     SeVDEL,     uud 

SniiiKER),  A.,  i,  167. 
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^-Methoxypheiiyl-2-amino-3-hydroxy-4- 
methoxycinnamic     acid      (Pschork, 
Seydki,,  and  S  1(111  KEii),  A.,  i,  167. 
^-Methoxyphenylchloroacetylene 

(KrxcKEi.L  and  Eras),  A.,  i,  -113. 
a-2^-Metlioxyphenyl-3-diazo-2oxy-4 
methoxycinnamic     acid      (Pschork, 
Seydkl,  and  Stiihkkr),  A.,  i,  168. 
3-ji;-Methoxyphenyl-7:8-dimetlioxy-2- 
carbostyril    (Pschork,    Seydki,,   and 
Stohkek),  a.,  i,  167. 
a-Methoxyphenyletliane,      nitro-       and 
bronionitro-derivatives     of     (Thiele 
and  Haeckel),  A.,  i,  160. 
o-Methoxyphenylglycinyl   ethyl  ureth 
ane     (Frerichs     and     Bkeustedt), 
A.,  i,  18. 
/3-|j-Methoxyplienylliydaiitoin         (Fre- 
richs and  Bkeustedt),  A.,  i,  18. 
^-Methoxyphenyl-2-iiitro-3-acetoxy-4- 
methoxycinnainic     acid      (Pschorr, 
Seydel,  and  Stohrer),  A.,  i,  167. 
5-Methoxyplienyl-3-plienylpyrazole 

(Moureu  and  Brachix),  A.,  i,  581. 
jj-Methoxyphenyl-phtlialamic  acid, 

-phthalimide,  -hydrophthalamic  acid, 
and  -hydrophthalimide  (Piutti  and 
Abatti),  a.,  i,  424. 
Methoxypropenylbenzene,  biomo-deriv- 
atives  of  (Hell  and  Bauer),  A.,  i, 
479. 
6-Metlioxy-2-propyl-quinol   and    -quin- 

one  (Thoms),  A.,  i,  415,  558. 
Methoxypyrimidine,    (//chloro-    (Butt- 
nek),  A.,  i,  659. 
6-Methoxyquinaldine-5-carboxylicacid, 

7-liydioxy-  (Book),  A.,  i,  653. 
5-MethoxyquinoI,  3-hydioxy-,  triacetate 

of  (Pollak  and  Gans),  A.,  i,  252. 
6-Methoxyquinoline  ethiodide  (Decker 

and  Engler),  A.,  i,  518. 
6-Methoxyquinoline,  5-bromo-,  and  its 
niethiodidu  (HowiTzand  B.\rlocher), 
A.,  i,  279. 
8-Methoxyquinoline,    2-amino-    and    2- 
chloro-,   and   their  .salts  (Flscher, 
Berckhemek,  and  Ulbricht),  A., 
i,  53. 
5-ainino-,    and   its   acetyl   derivative, 
and  5-nitro-  (Freyss  and  Paira), 
A.,  i,  198. 
2-thiol-,      and     its      mercurichloride 
(Fischer,    Berckhemer,  and    Ul- 
rricht),  a.,  i,  53. 
5-Methoxy-yy-quinone,    3-hydroxy-,    and 
its   acetate,   and   its  4-oxime  and   its 
salts  (Pollak  and  Gan.s),  A.,  i,  252. 
a-Methoxystyrene     (Muukeu),     A.,    i, 

699. 
3-Methoxytoluene,  2-amino-  and  2-  and 
6-nitio  5-liydioxy-      (Henrich       and 
Nachtiuali.),  a.,  i,  414. 


3-Metboxytolu-quinol      and      -quinone 

(Henrich  and   Nachtigall),   A.,  i, 
415. 
Methoxytricarballylic  a.cii{methylodtric 
add)  and  its  methyl  ester  and  silver 
salt  (Anschutz),  a.,  i,  550. 
^  Methoxytriphenylchloromethane 

(Bistrzycki  and  Herrst),  A.,  i,  639. 
Methyl     alcohol,     formation    of     form- 
aldehyde   from    (Glaessxer),    A., 

i,  8. 
critical   curve  of  mixtures  of  ethane 

and  (Kuenen),  A.,  ii,  410. 
detection    of,    in    absinths    (S.-VNOLr:- 

FERRifeRE  and   Cunias.se),  A.,   ii, 

393. 
estimation   of,    in    presence   of  ethyl 

alcohol  (Thorpe  and  Holmes),  P., 

285. 
Methyl  alkyl  ethers,  chloro-,  preparation 

and  properties  of  (Wedekind),  A., 

i,  137. 
tert.  -butyl  ether  (Lazinsky  and  Swap- 

kowsky),  a.,  i,  394. 
chlorocarbonate,    action   of,  on   thio- 

carbamides  (Dixox),   T.,  .550  ;  P., 

104. 
iminorfjthiocarbonate  hydriodide 

(Deli<;pine),  a.,  i,  237. 
molybdate    (Rosenheim    and    Bert- 

heim),  a.,  i,  374. 
f?niitroethyl  ether  and  its  potassium 

salt  and  bronio-derivative  (Meisen- 

heimer),  a.,  i,  223. 
?i-octyl  ether (Bouveault  and  Blanc), 

A.,  i,  598. 
sulphate  as  an  alkylating  agent  (Ull- 

MANN),  A.,  i,  394. 
fZahiocaiboiiate,  dialkylsemicarbazones 

ol  (Busch  and  Frey),  A.,  i,  537. 
Methylacetylacetone,  condensation  pro- 
duct of,  with  resorcinol  (BiJLOw),  A., 
i,  272. 
Methylacrylic  acid  and  its  anilidc  and 

dibroniide  (Autexrieth  and  Pret- 

zell),  a.,  i,  475. 
action  of  nitrogen  peroxide  on  (Egor- 

off),  a.,  i,  790. 
o-Methyladipic  acid  (pentanedicarhoxylic 
acid),  preparation  of  (Prjewalsky), 
A.,  i,  728, 
li-'M.ethyl&d.i'pic  a,cii{pentanedicarboxylic 

acid)   and     its     esters,    salts,    and 

anilides    (Marko\vnikoff),    A.,    i, 

844. 
/8-hydroxy-,    lactone    of,    ethyl    ester 

(Dudex     and    Freydag),     A.,    i, 

400. 
Methylallyladipic    acid   (octylenedicarb- 
oxylic  acid),, ^5-  or  5a-,  and  its  esters 
(Haller  and  Desfontaines),  A.,  i, 
628. 
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y'-Methylallylbenzene  (Kunckeli,),  A., 

i,  (U7. 
4-Methyll-allyl-      and      -l-;i-propyl-2- 
I  //.  /..peiitaiione-2-carboxylic        acids. 
itliyl    fstevs   (Haller   and    Desfon- 
lAiNKs),  A.,  i,   628. 
Methylamine,  action  of  cyanogen  chlor- 
ide on  (Ivaess  and  Gui'szKiEWicz), 
A.,  i,  11. 
o-xidation  of  (Bamberger  and  Selu;- 

MAx),  A.,  i,  152. 
action  of,  on  chromic  chloride  (Lanc; 

and  Jolliffe),  P.,  147. 
J^^-benzoyl       derivative,        ^V-chloro- 
(Sr.ossuN),   A.,   i.   476. 
o-Methylaminobenzophenone  (Ullmanx 

and  Hlkikk\  A.,  i.  17*3. 
4'-Methylamino-2:4dihydroxydiphenyI- 
methane     (Fkiedlander      and      v. 
IIorvath),   A.,  i,  253. 
Methylaminofluoran,     chloro-      (Farb- 

WKKKE     VOKM.     MeISTER,     LUCIUS,    & 

liiiuxiNG),  A.,  i,  510. 
l-Metliylamiiio-A^-(7/«Ajheptene-3-ol  and 

its  isonieride  (Willstattku"),.-\..  ,  i,360. 
2-Metliylaniino-8-metlioxyquinoline  and 

its    uitrosoaniine    (Fischer,    Berck- 

HE.MKR,  and  Ulukicht),  A.,  i,    53. 
A'-Methyl-o-aminophenol,    A^'-acetyl    de- 
rivative of  (Lees  and  Suedden),  T., 

756  ;  1'..  132. 
/j-Metliylaminoplienyl-2:3-   and  -2:7-di- 

hydroxynaphthylmethanes      (Fried- 

LANDEK  and  V.  IIorvath),  A.,  i,  253. 
jc  Methylaminophenyl  a-    and    -)3-liydr- 

oxynaphthylmethanes  (Friedl.vxoei; 

and  V.  lii)i;vATHi.  A.,  i,  253. 
3-Methylaminoplienylmetliylnitro- 

amine,  l-liri>nio-2:<J-(/(nitro-  (I5i,anks- 

MA,,  A.,  i,  333. 
S-Methylamiiiotoluene,     2:4:6-</initro-, 

and  its  nitroamine  (Bl.\nk.sma),  A., 

5-Methylanuiio-m-xyleiie,2:4:6-<rtnitro-, 
and  its  nitroauiiue  (Bl.an'k.s.ma),  A.,  i, 
It;  I. 
Methylammonium   magnesium   arsenate 
(liiLisAc),  A.,  i,  606. 
pliosidiate  (PoRciiER  and  Brisac), 
A.,  i,  607. 
Methylamyleneglyoxaline  (Jowrtt),  T.  , 

ll'.t;   i'.,  -<-,. 
Methyh^'-amylglycoUic      acid     (Gru;- 

NARD),    A.,    i,    31. 

Methylamylglyoxaline.  1 :4-  or  1:5-,  and 

its  salts  i.IiiWEi  1  ,  T.,   1 17  ;  P.,  55. 
a-Methylanhydracetonebenzil,      dimor- 

|)liisni  (jfiJAi'l-  and  .MlcillE),  T.,  276  ; 

P.,  20. 
Metbylanhydracetonebenzils,  a-  and  i3  , 

oxidation     products     of    (Jai'I*     and 

MicHiK),  T.,  279  ;   P.,  21. 


Methylaniline,  latent  heat  of  vajiorisa- 
tion  of  (LufiiNiN),  A.,  ii,  7. 
condensation   of,    with   acetaldehyde- 
cyanohydrin  (Sach.s   and   Kraft), 
A.,  i,   335. 
action    of    formaldehyde    on    (Gold- 
si  irMiirr),  A.,  i,  82. 
Methylaniline,      hromonitro-derivatives 
of  (Beankkma),  a.,  i,  333. 
3:4-rfichloro-6-nitro-  (Blanksma),  A., 

i,  834. 
cy-cyano-,    preparation    of  (B.adische 
Anilin-   &;   Soda-Fabrik),    A.,   i, 
336. 
l-Methylamlino-5-methyltriazole-4- 
carboxylic  acid,  and   its   ethyl  ester 
(Wolff,  Book, Lorentz,  and  Trappe), 
A.,  i,  206. 
a-Methylaiiilinopropionamide,jO-nitroso-, 
and    its    condensation    with     benzyl 
cyanide,   j:?-nitrol)enzyl    cyanide,    and 
malonohitrile  (Sachs  and  Kraft),  A., 
i,  335. 
o-Methylanilinopropionitrile     and      p- 
nitroso-   (Sachs   and    Kraft),    A.,    i, 
335. 
Methylanisyl-o-diketone,     mono-      and 
l:2-ili-oximes   of   (Wieland),    A.,    i, 
837. 
Methylanthranil  and  its  dichloride  and 
salts    and   chloro-derivative  (Camps), 
A.,  i,  33;  (Bamberger  and  Elger), 
A.,  i,  561. 
Methylanthranilic   acid,  methyl   ester, 
from  the  leaves  of  Citnis  madiirensis 
(Charabot),  a.,  i,  47. 
Methylanthranilic        acid,        w-cyano- 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  336. 
1-Methylanthraquinone,  5:8-f;?hydro.xy-. 
See  Cluysophanic  acid. 
2:5:8-    (or    3:5:8-)<rihydroxy-.        See 
Emodin. 
)3-Methylanthraquiiione,      bromoainino- 
and         chluroamino-derivatives         of 
(Badische  Anilix-  A:  Soda-Fabrik), 
A.,  i,   HI'S. 
Methylapomorphine  and  its  acetyl  and 
benzoyl    derivatives   and    their    salts 
fPscHoRR,  Jaeckel,  and  Fecht),  A., 
i,  194. 
Methylarsinic   acid  and    its    .salts   (d* 
IvMii.lo),   A.,   ii,   252. 
compounds  of,   with   ferric  hydroxide 
(Lei'RIN(;e),  A.,  i,  329. 
Methylatropic   acid,  ethyl   ester  (Di.m- 

Kiiiii  and  Feii  hier),  a.,  i,  631. 
Methylauramine     and     its     salts     and 

iodidrs  (ZullI  E.\).    A.,    i,    Hit. 

5  Methylaziminolecarboxylic  acid  and 
its  ethyl  ester  (Wolff,  Bo(;k, 
Lorentz,  and  Trappe),  A.,  i,  207. 
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4-^-Metliylbenzeneazo-l  phenyl-3- 

methyl-5-pyrazolone  (LArwoRTH),  T., 

1124  ;  P.,  149. 
2-Methylbenziminoazole,   bromo-deiiva- 
tives,  and    their    salts    (Baczynski 
and  V.  NiEMEXTOWsKi),  A.,  i,  124. 

i:Q-di-  and  tctra-hromo- ,  jjlithalones  of 
(15aczyn*.ski    and   v.    Niementow- 
SKi),  A.,  i,   126. 
iV-Methylbenzimino -ethers     (Landeii), 

T.,  324  ;  P.,   16. 
Methylbenzoquinonitrole,  chloio-deriva- 

tives    of   (ZiNCKE,    Schneider,   and 

Emmerich),  A.,  i,  757. 
l-Methylbenzoxazole,  5-hydroxj'-  (Hen- 
rich  and  Wagner),  A.,  i,  89. 
j:;-Methylbenzylidene  chloride  (Auwers 

and  Keil),  A.,  i,  621. 
2?-Methylbenzylidenedeoxybenzoins,  iso- 
meric,    and     their    phenylliydrazone 

(Klage.s  and  Tetzner),  A.,  i,  100. 
^-Methylbenzylidene-aa'-lutidine.      See 

2-ju-Methylstyryl-6-methylpyridine. 
4-^-Metliylbenzylisoquinoline     and    its 

salts  (KitGHEiMER  and  Albrecht),  A., 

i,  439. 
Methylbromocamphor  (Minguin),  A.,  i, 

428. 
yS-Methylbutane.     See  Pentane. 
Methylcyt/obutane,  a-amino-,  action  of 

nitrous     acid     on    (Demjanoff     and 

Luschnikoff),  a.,  i,  403. 
l-Methyl-4-abutenyIbenzene     (Kunck- 

ell),  a.,  i,   617. 
/3-Metliyl-/3^-butylene.     See  Amylene. 
Methyl  /sr/butyl  ketone  ( i'iopi-opijlacetone), 

its     polymeride     and     semicarbazone 

(Grignard),  a.,  i,   141. 
Methylbutyrylacetoacetic    acid,    esters 

(BouvEAULT   and    Bongert),    A.,    i, 

145. 
Methylbutyrylacetone    and    its   copper 

derivative (BouvEAULT and  Bongert), 

A.,  i,  142. 
j8-Methylbutyrylcarbamide   (Gebrltder 

VON  Niessen),  a.,  i,   798. 
)3-Metbylbutyrylplienyl-bydrazide     and 

-methylhydrazide  (Schwarz),    A.,    i, 

853. 
Methylcamphocarboxylic   acid  and    its 

esters  and  their  sodium  salts  (Brijhl), 

A.,  i,  6. 
Methylcamphor,  bromo-  (Minguin),  A., 

i,  428. 
Methylcbitoside   (Neuberg    and    Nei- 

mann),  a.,  i,  74. 
^^-Methyl-a-chlorobenzyldeoxybenzoin 

(Klages  and  Tetznek),  A.,  i,  100. 
Methylcliloro/.sopropylketoxime 

(Schmidt  and  Austin),  A.,  i,  3. 
2-Metliylchroman       (Stoermer       and 

Schakfer),  a.,  i,  848. 


2-Methylchromone,  7:8-(^tl)ydroxy-,  and 
its  diacetyl  derivative  (Blumberg 
and  V.  Kostanecki),  A.,  i,  645. 

^-Methylcinnamaldehyde  and  its  oxime, 
phenylliydrazone,  and  seniicarbazone 
(ScHOLTZ  and  Wiedemann),  A.,  i, 
437. 

4Methylcoumaran  (Stoermer  and 
GoHL),  A.,  i,    848. 

1-Methylcoumaranone  (Stoermer  and 
Atenstaut),  a.,  i,  42. 

Methyl-o-cyanoethylaniline.  See  u- 
Methylanilinopropionitrile. 

Methylcyano/sfpropylketoxime  and  its 
benzoyl  derivative  (Schmidt  and  Aus- 
tin), A.,  i,  2. 

2-Methyldihydroquinazoline  and  its 
picrate  (Gabriel),  A.,  i,  446. 

1-Methyl-  l:2-diliydroquinoline,  3-chloro- 
-5-nitro-2-hydroxy-  (Decker),  A.,  i, 
516. 

a-Methyldihydrosorbic  acid  {heptenoic 
acid),  )3- hydroxy-,  and  its  ethyl  ester 
and  salts,  synthesis  of  (Jaworsky  and 
Reformatsky),  a.,  i,  4;  (Jaworsky), 
A.,  i,  729. 

6-Metliyl-l:6-diliydro-l:2:4-tria:ziiie,  3:5- 
rfihydroxy-,  and  its  1-benzoyl  deriva- 
tive (Bailey),  A.,  i,  130. 

Methyldibydrouracil,  <r/hydroxy-  (Beh- 
REND  and  Fricke),  A.,  i,  740. 

7-Methyl-/3j8-diinetliylol-o-butanol  and 
its  triacetate  and  tribenzoate  (van 
Marle  and  Tollens),  A.,  i,  460. 

Methyl-2':4'-diphenylamine8ulphoiiic 
acids,     sodium      salts     and     amides 
(Revebdin    and    Cr^pieux),    A.,    i, 
248. 

a-Metliyl-tt'/3-diplienyl-o';8-diliydroxy- 
glutaric     acid.        See      a;8-Dipiienyl- 
a-metliylglutaric  acid,  a'/3-(7/hydroxy-. 

Methyleneaminoacetonitrile  (Klages), 
A.,i,  469. 

Methylene  bases,  action  of  cyanogen 
bromide  on  (V.  Braun  and  Rover), 
A.,  i,  464. 

Methylenebenzoquinone,  ^c/mcliloro- 
(ZiNCKK,  Schneider,  and  Emmerich), 
A.,  i,  757. 

Methylenebisacetylacetone  (Knoeven- 
agel),  a.,  i,  638. 

Methylenebi8-3:5-diinethyl/s(>oxazole 
(Knoevenagel),  a.,  i,  639. 

3-Methyleiiebi8-4-hydroxycoumariii 
(ANsciiiirz),  A.,  i,  271. 

Methylenecamphor  (Misguin),  A.,  i, 
428. 

Methylene-;(?-chlorobenzyl  cyanide,  hydr- 
oxy- (V.  Walther  and  Hirschberg), 
A.,  i,  49.x 

Methylene  compounds  (R.CO,0)2CH2, 
reactions  of  (DESCLDit),  A.,  i,  168. 
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Methylenedi /'-aminobenzoic   acid   (15i.s- 

iiiiiKK  .111(1  Kkinkki.d),  a.,  i,  248. 
Methylenedi"  anisidine   (Bischoff  and 

Kkinkkiji  .  A.,  i.  24S. 
Methylenedi-chloroanilinesaiul-w-tolui- 

dine  (l>is(  iioi-F  ami  Kkinfei.d),  A.,  i, 

•Jt7. 
Methylenedimethylsuccinic  acidaiul  an- 
hydride (lioNE  and  Hkn'stock),  T., 
1388;  P.,  248. 

diethyl  ester,   magnetic   rotation   and 
refraction  of  (Pkiikin),  T.,  1389;  l\, 
248. 
5  Methylenedioxybenzylidenediphenyl- 

thiohydantoin,    -rhodanic    acid,    and 

-3-allylrliodanic  acid(ANDKEAscu  and 

Zii'sKi;),  A.,  i,  S5t3. 
Methylene- 3 :4dioxyfoniiazylbenzeiie 

anil  its  //-sulphonic   acid,    pntassiviin 

salt  iFii  iiiKR  and  FjiuiiLicUy,   A.,  i, 

7-2:i. 
Methylene-3:4  dioxyphenyl-a-benzotri- 

azine  ^Frhtek  and  Froiilich),  A.,  i, 

723. 
Methyleiiedioxy-4':4'-tetramethyh//- 

aminotriphenylmethane  ami    •2':2"-di- 

hvdlOXy-  iLlKliKKMANN),   A.,   i,   860. 

Methylenediphenylglycinetetracarb- 
oxylic  acid  and  its  esters  (Hki.I.KK  and 
-Mkiiei.).  a.,  i,  834. 

Methylenediurethane  (Coxkad  and 
IImck),  a.,  i,  tJ07. 

Methylene  group,  new  synthesis  effected 
l)y  ni(jk'cules  containing  a,  attached  to 
two  negative  radicles  (H.4.LLKK  and 
MakciD,  A.,i,  318,  714. 

5Methylenehexahydropyrimidide-4:6- 
dicarboxylamide     and      its     additive 
metallic  salts,  and  the  action  of  brom- 
ine and  of  nitrous  acid  on  it  (Uli'I.\ni 
and  1'annain\  A.,  i,  863. 

Methylenehippuric  acid,  liydro.^y-,  ethyl 

simIiuih  sail  ( Elil.KNMKVKU),  A.,  i,  29. 

Methyleneindandione,  amino-  (EiiitEitA), 
A.,  i,  2tJtJ. 

amino-,  and  hydroxy-  and  its  metallic 
derivatives  (Ekreka),  A.,  i,  854. 
Methyleneindigotin  and    its    sulphonic 

acid,  and  liMi.-,,.d,-iivative  and  its  ac_\  1 

coni[M)unds  ^llKi.LKuand  MicUKi,),  A., 

i,  h:}.'). 
Methyleneisatin  (Hf.i.leu  and  Micjiei.), 

A.,  i,  y.',:,. 
Methylene  mono-    and     -di)3-naphthyl 

amines  ^Mmulai    and  Haase),  A.,  i, 

Methylenephenylhydrazonecarbozylic 
acid,   u-mono-   and  iiiji-<li-\tii)]\u>-   and 
ai-lj:om<)-;y-c|iloro-,       menlliyl      esters 
(Laiwoimii  ,  T.,  112t>  ;  1'.,  150. 

Methylenephthalide,  nitru-  (Caukikl). 
A.,  i,  345. 


Methylene-y^tolylphenylhyd^azoneca^b- 
oxylic  acid,  bromo-,  mentliyl  ester 
(Lai'wokiii),  T.,  1128;  P.,  150. 

Methylenetrihydrofuranoxime  and  its 
Cdmiiiiund  with  hydrogen  chloriile 
(Si'iiKi.A),  A.,  i,  50!'. 

Methylethenylbenzene  '//brunude.  See 
/.v'/l 'ropy Iben /(lie,  o/3-"'«broino-. 

Methylethylacraldehyde,  action  of  alco- 
holic potash  on  (\-.  Lenz),  A.,  i,  460, 

A-Methylethyl-a-amino-/3  naphthol  and 
its  liydriodide,  suliiliocamiihylate,  and 
acetyl  derivative  (LEKsand  Shkhden), 
T.,  "7(;i  ;  P.,  133. 

iV-Methylethyl-*>-aminophenol  h^'dro- 
chloride  (Lees and Shedden),  T.,  753; 
P.,  132. 

Methylethylaziethane  (Diels  and  voM 
DoKi'),  A.,  i,  b&2. 

Cr  '-Methylethylbarbituric  acid(GEBUUD- 
EK  vox  Xiks.sen),  a.,  i,  799. 

/>-Methylethylbenzene,  and  oi-f^/chloro- 
and  nitro-derivatives  (AuvvEUs  and 
Keil)  a.,  i,  621. 

Methyl  ethyl  ketone,  action  of  hydrogen 
sulphide  on  (Leteur),  A.,  i,  605. 
condensation  of,  with  hypophosphorous 
acid  (Marie),  A.,  i,  328. 

4  Methyl-5-ethylpyrimidine,  amino-, 
2-amiuo-6-hydroxy-,  aminothio-, 

chloro-,  chloroamino-,  2:6-fitiiydroxy-, 
and  thio-derivatives  of,  and  their  salts 
(Byk),  a.,  i,  657. 

4  Methyl-5-ethyluracil  (Wheeler  and 
.Meukiam  I,  A.,  i,  525. 

Methylformazyl  {BA.MiiEuiiER  and  Pem- 
SEI.),  A.,  i,  282,  284. 
;    Methylfructoside,  methvlation  of  (Pur- 
die  and  Irvine),  T.,"'i027  ;  P.,  193. 

a-Methylglucoside  from  bioses  (Foerg), 
A.,  i,  713. 
methyl  etlieis  of  (Purdie  and  Irvine), 
T.,     1023;    P.,    192;    (PuKDiE  and 
lUiuu-.En),  T.,  1037  ;  P.,  193. 

Methyl-'^glucoside8,  mutual  transforma- 
tion of  the  two  stercoisomeric  (Jrx- 
iiius).  A.,  i,  733. 

a-Methylglutaric  acid  {hiUanidkarboxyl- 
i-  iiriilj,  syntiiesis  of  (Franke  and 
KoHN  ,  A.,  i,  166. 

1-Methylglyoxaline  and  its  .salts 
(.InWKi  n,  '1'.,  44  1  ;   1".,  54. 

Methyl  group,  intluence  of  the,  on  sub- 
>litution      in    the    benzene    nucleus 
(^lil.ANKS.MA),  A.,  i,   164. 
iidgration    of,   under   the    inlluence  of 

hydriodic  acid  (IJl.Alsi;),  A.,  i,  316. 
wandering  of,  in  pyrazole  derivatives 

(Kndkk),  A.,  i,  528. 
attached    to    nitrogen,    estimation    of 

(OoMW-HMIKIH  and  liuNlCJ.SCUMIl)), 

A.,  ii,  578. 
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e-Methyl-aheptinoic  acid.    SeeOctinoic 

acid. 
Methylheptylcarbinol.     See  Nonyl  alco- 
hol. 
Methyl  heptyl  ketone  from  Geniian  oil 
of  rue  (Houben),  A.,  i,  48. 

condensation  of  (Thom.s  and  Mannicii), 
A.,  i,  679. 

condensation  of,  with  aniinoguauidine 
(Th(jm.s  and  Mannich),  A.,  i,  673. 
7-Metliylhexane-aC-diol        (Bouveault 

and  Blanm'),  A.,  i,  731. 
/3-Metliylliexanone,  oxidation  of  (Mar- 

kovvnikoff),  a.,  i,  843. 
2-Metliyl6'yc7(yliexanone,      oxidation      of 

(Maukownikoff),  a.,  i,  836. 
l-Methyl-A'^-"'-c|/fi'oliexene        and         its 

chlorohydrin,  oxide,  and  ehloro-ketone 

(Markownikoff   and    Stadnikoff), 

A.,  i,  803. 
MethylcT/ctohexenes    {heptanaphthylenes) 

(Markowxikoff),  a.,    i,    19,    157  ; 

(Markownikoff  and    Stadnikoff), 

A.,  i,  803. 
rj-Methyl-e-hexeiioylacetic     acid,    ethyl 

ester  (Moukeu  and  Delange),  A.,  i, 

400. 
Methyl  hexyl  ketone  and  its  oxime  and 

semicarbazone(MouRED  and  Delange), 

A.,  i,  400. 
Methylhexylketoxime    (Fulda),    A.,    i, 

199. 
iV-Methylc^/c^hexyl-.S'-jj-nitrobenzylfZi- 

thiourethane  (v.  Braun),  A.,  i,  15. 
^J-Methylhippuric  acid,    ethyl  ester  and 

nitrile  (IvLAOEsand  Haack),  A.,  i,560. 
a-Methylhydantoin    and    bromo-     (An- 

dreasch),  a.,  i,  157. 
Methylhydantoins,     isomerism     of    the 

(Harries  and  Weiss),  A.,  i,  738. 
Methylhydrindamine    rf-chlorocamphor- 

sulphonates,  d-  and  I-  (Tattersall), 

P.,  288. 
yS-Methyl-a-hydrindamine  and  its  platini- 

chloridos      and      benzoyl     derivatives 

(Kii'i'iNc;  and  Clarke),  T.,  913. 
f^/Methylhydrindamine,     resolution     of 
(Tattersall),  P.,  287. 

(^bromocampliorsulphonates,    isomeric 

(Tattersall  and  Kipping),  T.,  918 ; 

P.,  145  ;  (Kipping),   T.,   937  ;    P., 

166. 

rf/-ri«o-Methylhydrindamine     salts     and 

benzoyl   derivative   (Tattersall   and 

Kipping),  T.,  920  ;  P.,  145. 
)3-Methyl-a-hydrindone    and    its   oxime 

(Kipping  and  (.'i.arkk),  T.,  915. 
2-Methyl-6-hydroxyethylpyridine  (  Koe- 

NK^s  and  Hai'PE),  A.,  i,  850. 
Methyl  hydroxy (wpropyl  ketone  and  its 

semiiarbazDiic  (Scn.Minr  and  Austin), 

A.,  i,  2,  3. 


Methylindigotins,  o-  and  p-,  synthesis  of 
(Sandmeyer  and  Conzetti),  A.,  i, 
486. 

2-Methylindole  {mcthijlketolc),  condensa- 
tion of,  with  aldehydes  (Freund  and 
Lebach),  a.,  i,  278. 

Methylindolesulphonic   acids   (Farben- 

FABRIKEN'     VOKM.     F.     BaYER    &    Co. ), 

A.,  i,  516. 
Methylisatin-a-0-,   and  -/>toluidides,  o- 

and  p-  (Sandmeyer  and   Conzetti), 

A.,  i,  487. 
Methyllactoside    and    its    hepta-acetyl 

derivatives  (Ditmar),  A.,  i,  151. 
Methylmalonic    acid    [xsosuccinic   acid ; 

ethanedicarhoxylic    acid),     interaction 

of,  with  o-phenylenediamine  (Meyer), 

A.,  i,  442. 
Methylmalonic    acid    {isosuccinic  acid ; 

cUiancdicarboxylic   acid),    ethyl   ester, 

sodium    derivative,    condensation    of, 

with  ethyl  citraconate  (Svoboda),  A., 

i,  174. 
Methylmesidine  and  nitroso-  (Ullmann), 

A.,  i,  395. 
Methylmethoxy/sopropylketoxime      and 

its    benzoyl    derivative    and    phenyl- 

carbamide  (Schmidt  and  Austin),  A., 

i,  2,  3. 
Methyl  o-methylbutyl  ketone  (Ahrens 

and  Blumel),  A.,  i,  813. 
Methylmorphol.      See    3-Methoxyphen- 

anthrene,  4-hydroxy-. 
iV-Methyl-/3-naphthamorpholine  and  its 

suli)hocaniphylate      and      methiodide 

(Lees   and   Shedden),  T.,    762  ;    P., 

133. 
A^-Methyl-/8-naphthamorpholone,       pre- 
paration and  electrolytic  reduction  of 

(Lees   and   Shedden),   T.,   758  ;    P., 

133. 
Methylnaphthiminoazole.     See  Ethenyl- 

rfiamiuonaphthaleue. 
Methyl   nitroisobutyl    ketone   {nitroiso- 
propylacduiic) (Harries and  Ferp.ari), 

A.,  i,  320. 
Methyl   ;8-nitro8o/sobutyl   ketones,   iso- 

nu'rie  (Harries),  A.,  i,  461. 
'>-Methylnonanol.     See  Decyl  alcohol. 
a-Methylnonoic  acid.     See  Decoic  acid. 
)3-Methylnonyl     alcohol.       See     Decyl 

alcohol. 
Methylnonylcarbinol.        See      Undecyl 

alc.ili.il. 
Methylnonylcarbinolpinacone(Hoi-REN), 

A.,  i,  48. 
Methyl  nonyl   ketone   from  German  oil 
of  rue  (Houben),  A.,  i,  48. 
condensation    of  (Thoms  and   Mann- 
ich), A.,  i,  679. 
condensation  of,  with  aminoguanidine 
(Thoms  and  Mannicii),  A.,  i,  673. 
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Methyl  nonyl  ketone,  conversion  of,  into 

ethyl  octyl  ketone  (Mannich),  A., 

i,  678. 

tiansforination     of     (HoriiKs),      A., 

i,  48. 

Methylocitric   acid.      See    Mctlioxytii- 

(.■arliallylic  acid. 
(.'-Methyl-e-octene-a  inoic    acid   and   its 
methyl  etter  (MuuiMcr  and  Dkl.VNcjk), 

A.,  i,  313. 
i,"-Methyl  a  octinoic  acid.     Sec  Noninoic 

aoi.l. 
Methylolacetophenone    and    its    acetyl 

derivative  (VAX  JLviiLE  and  ToLLENs), 

A.,  i,  493. 
Methylolmethylenebisacetylacetone 

I  Knipkvenacel),  a.,  i,  G38. 
Methyl    orange,    behaviour    of    nitrous 

acid  towards  (Lunge),  A.,  ii,  .'575. 
4-Methyl'//(/c>pentadiene   and   its  2-pro- 

pionic  acid   (Diuen   and   Freydag), 

A.,  i.  4-20. 
;3-Methylpentane.     Sec  Hexane. 
5-Methyl-AY-pentene-Aa-inoicaci4(Mou- 

KEU  and  Dei.axgei.  A.,  i,  313. 
7-Methyl-a-pentinoic  acid.     See  Hexin- 

oic  acid. 
Methylphthalimidine       hydropcr-brom- 

ide    and    -iodi'ic    (Weuner),    A.,    i. 

•235. 
2-Methyl  ( wpheno- 1 : 3 :4-diazosulphonine 

(Ekijumi,  a.,  i.  411. 
A'-Methylphenomorpholine     (Lee.s    and 

Shehden),  T.,  757  :   1'.,  132. 
A'-Methylphenomorpholone,   electrolytic 

reduction    of    (Lees   and    Suedden), 

T.,  75f5  :  P.,  l:i-2. 
3Methylpiperidine,         synthcsi.';  of 

(FuANKEaml  Kc)HN),  A.,  i,  153. 
Methyki/cA^propenedicarboxylic        acid 

(Pekki.s).  T.,  8111. 
9Methyl-3-/v'^propenyWtV'/(,A/nonane-5 

ol-7-one  and  its  acetate  (Rabe),  A.,  i, 

268  ;  (Rabe  and  Weilinger),  A.,  i, 

268,  269. 
o-Methylpropionic    acid.     See    Ikityric 

acid. 
oMethyl  5-;'.s'/propyladipic  acid  (odaiii- 

diairboxiilic    U'-id),     and     its     esters, 

chloride,  and    aniidis  (.NlAnriSE),   A.. 

i,   315. 
1-Methyl  4  /.v'»propyl  3  allybenzene 

f Kltmkei.i.),  A.,  i,  iJ17. 
4-Methyl-7-cwpropylhexamethylene- 

imine  and  it.s  additive  salts  (Wallagii 

and  .I.\f;Eii),  A.,  i,  104. 
3-Methyl  2-'.y'>propyIindole  and  its  pier- 
ate    (Pi,ANi-iiER    ami    Hosavia),  a., 

i,  4:i4. 
Methyl  propyl  ketone  and  its  seinicarb 

iizone  ( IJiiivKAi  i.T  and  Bg.ngkkt),  a., 

i,  142. 


Methyl  propyl  ketone,  phosphorus  acid 

derivatives  of  (.M.\i;iE),  A.,  i,  379. 
Methyl   /.wpropyl   ketone,    reduction   of 

(P>eai"Me),  a.,  i,  727. 
Methylpropyl/.sMOxazole        (Pxiuvkault 

and  linNGKur).  A.,  i,  142. 
3-Methyl  5-propylpyrazole  and  its  benz- 
oyl    derivative      and      carboxylaniide 
(BouvEAULTand  Bu.vgekt),  A.,  i,  142, 
144. 
3-Methyl-5  propylpyrazole-4-carboxylic 
acid  and  its  methyl  ester  (BnrvEAULT 
and  I5(i.\gei;t),  A.,  i,  144. 
4-Methyl-3  propylpyrazolone  (Bou- 

VEAir.T  and  iid.N'GEiir),  A.,  i,  145. 
1-Methylpyrazole  3  carboxylic  acid 

(JowETT  and    P(jrTEK),  T.,  469  ;    P., 
56. 
4-Methylpyrazole-5-carboxylic  acid 

(Klages  and  RuNXEiiUHc),  A.,  i,  529. 
4-Methylpyrazole-3:5dicarboxylic   acid 
and   its   glycol   etliyl    ester   (Wolff, 
Bock,  Lokextz,  and  Trappe),  A.,  i, 
209. 
5-Methylpyrazoline,      preparation      of, 
from  crotonaldazine  (Hlauik),   A.,   i, 
740. 
Methylpyridines.     See  Picolines. 
Methylpyrroleazobenzene   and   its  salts 

(Pi.ancher  and  Soncini),  A.,  i,  450. 
l-Methylpyrrolidine-2-carboxylic    acid. 

See  Hyj^ric  acid. 
1-Methylpyrrolidine  2:2-dicarboxylic 
acid  and  its  niethylaniides,  and  their 
esters  ( Willst.-vtter  and  Ettlixgek), 
A.,  i,  363. 
2-Methylqmnazoline  (Gahriel),   A.,   i, 

446. 
Methylquinol.     See  Tohuininol. 
Methyl-i^-quinol,  chU)i-o-derivatives  and 
their  acelati'S  (ZlNCKE,  Sghneider, 
and  E.M.MEUicii),  A.,  i,  758. 
2:3:5-//tcldoro-6-liydroxy-,     and     the 
action  of  cldorine  on,  and  its  acetate 
(ZiNcKE,  Schneider,  and  E.mmer- 
Kii),  A.,  i,  7.58. 
Methylquinoline,  oK^-f/Zliydroxy-  (Man- 

A>sE),  A.,  i,  29. 
2-Methylquinoline.     See  Quinaldine. 
4  Methylquinoline,      condeu-sation      of, 

witli  aldiliycb-s  (LuEW),  A.,  i,  577. 
6  Methylquinoline,      bronio-,      cliloro-, 
iodo-,    and   iodonitro-derivatives    and 
tiieir   piatiuichlorides   (EuiNOKR   and 
Kkki.ev),  a.,  i,  58. 
8-Methylquinoline,  2-aniiuo-,  2-chloro-, 
2-cliluiiianiino-,     ami      2-chloronitro-, 
unil    sails    of     the    chloro-conipouiid 
(Fischer  and  Dkevekiiiikk),  A.,  i,  52. 
1  Methyl  2  quinolone,  6  amino-,  and  its 
acityl       derivative       (DeckEU       and 
E.SGLEi!),  A.,  i,  518. 
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l-Metliyl-2-quinolone,  6-  and  7-cliloio- 
(FisciiEK,  Bekckhemer,  and  Ul- 
bricht),  a.,  i,  53. 

5-chloio-6-hydr<)xy-  (HowiTZ  and 
Baklochek),  a.,  i,  279. 

6-liydioxY-  (Howiiz  iuid  I>.\klocher), 
A.,  i,  279  ;  (Decker  and  Englev>), 
A.,  i,  518. 

8-hydroxy-  (Decker  and  Engler), 
A.,  i,  518. 

S-mono-  and  -(?i-nitro-  (Decker  and 
Stavroloi'oulo.s),  a.,  i,  719, 
4-Metliylresorciiiol,  2:3:6-«;-icliloio-,  and 

its    (liact'tate    (Zincke,    Schneider, 

and  Emmerich),  A.,  i,  759. 
5-Metliylselenolacridol     and    its     salts 

(Ei)iNGER  and  Kit.sema),  A.,  i,  720. 

o-Methylsorbic  acid  {heptinoic  acid),  and 

its  salts  (Javvorsky),  A.,  i,  729. 

synthesis  of  (J AWORSKY  and  Reform- 
atsky),  a.,  i,  4. 
Methyl-stannoxylic  acid  and  -tin   hal- 
oids (Poi'E  and  Peachey),  A.,  i,  741. 
o-Methylstyrene,     ;8-bi'omo-,     and    the 

action  of  sodium  and  magnesium  on 

(Tiffeneau),  a.,  i,  241. 
;)-Methylstyrene,  o-chloro-  (Auwehs  and 

Keil),  a.,  i,  621. 
2-jO-Metliylstyryl-6-inetliylpyridine,  and 

its  salts  and  dibromide  (Werner),  A., 

i,  574. 
a-Methylsuccinic    acid    {'propanedicarh- 

oxylicacid),  a-hydroxy-,  and  its  amide 

(LuTz),  A.,  i,  147. 
t'-MethylsuIphaminebenzoic     acid    and 

its     potassium     salt     (Kemsen     and 

Clark),  A.,  i,  823. 
2-Methyltetraliydropyrimidine    and   its 

salts  (Haga  and  Ma.tima),  A.,  i,  291. 
2-MetliyItetrahydroquinazoline   and  its 

picrate  (Garriel),  A.,  i,  446. 
I-Methyltetrahydroquinoline.  See 

Kaiioline. 
Methylthebaol   from   codeine   (Knorr), 

A.,  i,  849. 
tf-Methylthiocarbamide       chloroacetate 

(Wheeler  and  Merriam),  A.,  i,  525. 
MethyltWodiazole       (Wolff,        P>ock, 

hoi'.EXTZ,  and  Trarpe),  A.,  i,  208. 
Methylthiodiazolecarboxylic    acid    and 

its  ethyl  ester  (Wolff,  Bock,   Lor- 

ENTZ,  and  Trappe),  A.,  i,  208. 
3-Metliylthio-5-keto-l-phenyI-4:5-di- 

hydrotriazole,  and    its    4-metliyl   de- 
rivative (Aci!Ee),  A.,  i,  867. 
3-Metliyltliiol-l:5-dipheiiyl-4-benzyldi- 

hydrotriazole,  5-hydroxy-  and  5-iodo- 

(BuscH,  Kamphausen,  and  Schneid- 
er), A.,  i,  532. 
Methylthioldiphenyldihydrotriazole, 

iodo-,     antl     its     methyl     derivative 

(Bu.scH  and  Schneider),  A.,  i,  534. 


3-Metliy  ItMol-l :  5  -  dipheny  Ithiodiazol- 
ine,  bromo-,  chloro-,  and  5-iodo-dcri- 
vatives  of  (BiJscii,  Kamphau.sex,  and 
SciiXKiiiEi;),  A.,  i,  532. 
3-  Methylthiol-4:5-diplienyl- 1  -/>■  tolyldi  • 

hydrotriazole,     hydrox}-     and     indo- 

(P.U.scii  and  iJLUMEj,  a",  i,  53.'3. 
Methylthiolphenylthiodiazoline,     iodo- 

(lirscH  and  Scmneider).  A.,  i,  534. 
3-Metliylthiol  - 1 : 3: 5  -  triphenyldihydro- 

triazole,      5-hydroxy-      and      5-iodo- 

(Busch,  Kamphausen,  and  Schneid- 
er), A.,  i,  532. 
l-MetbyltMopyridone    methiodide    and 

ethiodide   (Fischer   and   Merl),   A., 

i,  52. 
1 -Methyl thioquinoline   methiodide   and 

allyl  iodide  (Fischer  and  Merl),  A., 

i,  52. 
»S'-Methylf^/thiourethane     (v.    Braun), 

A.,  i,  14. 
Methyl-tin      compounds      (Pope      and 

Peachey),    P.,    290  ;     A.,    i,    741  ; 

(Pfeiffer    and    Leiinardt),    A.,    i, 

470,  802. 
Methyl-yv-toluidine,  co-cyano-  (Badische 

Anilin-    &     Soda-Fabrik),     A.,     i, 

336. 
5-Methyltriazole-4-carboxyylic  acid  and 

its      ethyl     ester     (Wolff,      Bock, 

LoRENTZ,  and  Trappe),  A.,  i,  206. 
Methyltriethylammonium       ^cnodides 

(Strom holm),  A.,  i,  462. 
Methyltrimethylene,  tu-iodo-,  behaviour 

of,   towards   alkali  hydroxides  (Dem- 

janoff),  a.,  i,  807. 
l-Methyk7/t7c>triniethylene-2:3-di-     and 

-2:3:3-tri-carboxylic     acids      (Preis- 

weck),  a.,  i,  459. 
l-Methylc/zc/ftriniethylene^iS-di-      and 

-2:2:3:3-tetra-carboxylic     acids     and 

their   ethyl   esters    (K(Vi-z   and   Stal- 

mann),  a.,  i,  741. 
Methyltropine     and     <//-Methyltropinp, 

and  their  salts  and  benzoyl  derivativ(\s 

(Willstatter),  a.,  i,  359. 
5-Methyluracil.     See  Thymine. 
Methyl-5-valerolactone    (Fichter    and 

P)Eisswengeu),  a.,  i,  459. 
Methylvanillinoxime    (Fulda),    A.,    i, 

199. 
Methyl-?/t-xylidine,  nitroso-  (Ullmann), 

A.,  i,  395. 
Mica,  potash-soda-,  as  a  druse  mineral 

at  Striei^'au  (Sachs),  A.,  ii,  656. 
Michael's  condensation,  abnormal  course 

of  (Svoboda),  a.,  i,  174;  (Michael), 

A.,  i,  348. 
Microbes,  utilisation  of  ternary  carbon 

by  (Mazi':),  A.,  ii,  36. 
Micro-metallurgy,     etching     lluid     for 

(Ramsay),  A.,  ii,  547. 
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Micro  organisms,      action      of     ceitaiu 

imtallic    isalts    ou    the    j^rowth    of 

Nahauuo),  a.,  ii,  387. 
decomposition  of  fodder  and  foods  by 

(KoNio,  Spieckehmann,  and  Till- 

MANs),  A.,  ii,  1(50  ;  (KuMG,  Spieck- 

ERMANN,    and   Olk;),   A.,  ii,  386, 

447. 
solution    of     sodium     a-nucleate     by 

(Plen'ge),  A.,  ii,  679. 
See     also     Bacteria,     Microbes,    and 

^[oulds. 
Milk,  human  (Jolles),  A.,  ii,  667. 

ash  of  (Suldner  and  Camerer),  A., 
ii,  164. 

existence  of  a  ferment  which  de- 
composes salol  in  (Desmouli- 
feREs),  A.,  ii,  312,  667  ;  (Miele 
and  Wii.i.EM),  A.,  ii,  604. 
cow's,  composition  of  (Sherman),  A., 
ii,  339. 

variation  in,  in  the  course  of  lacta- 
tion (Trunz),  a.,  ii,  742. 

daily  variations  in  the  amount  of 
fat  in  (Siegfeld),  A.,  ii,  37. 

creaming  of,  during  its  sale  (Freaii 
and  Pingree),  A.,  ii,  340. 

influence  of  rennin  on  the  digestion 
of  (Hawk),  A.,  ii,  669. 

fermenfcition  of  (Ti.s.sier  and  Gas- 
ching),  a.,  ii,  743. 

natural  curding  of  (Koz.A.1),  A.,  ii, 
446. 

coagulation  of  (Loevenhart),  A., 
ii,  312. 

enzymes  of  (Wender),  A.,  i,  590. 

the  bacteria  producing  "  ropiness  " 
and  slime  in  (Konig,  Spiecker- 
MANN,    and     TiLLMAN.s),     A.,    ii, 

169. 
boiled,  hydrogen  sulphide  in  (Utz), 

A.,  ii,  561. 
raw  and  boiled,  distinction  between 
(Wexdkr),    a.,   i,    591  ;    (Urz), 
A.,   ii,   114,  767  ;   (Arnold  and 
Me.ntzel),  a.,  ii,  580. 
detection    of  raw,    in    heated    milk 

(Utz),  A.,  ii,  767. 
heated,    diminution    of  lecithin    in 
(BoRDAs  and  dk  Kaczowski), 
A.,  ii,  500. 
detection  of  (Urz),  A.,  ii,  394. 
detection    of,    by    the    guaiacum 
test    (Weber),     A.,     ii,    190  ; 
(Zink),  a.,  ii,  458. 
detection  of,   by  methylene  bhu- 

(Somardinger),  a.,  ii,  190. 
comparison    of    methods   for    ile- 
tecting  (Lauterwalk).  A.,  ii, 
516. 
urobilin     in    (DesmouliAre.s     and 
GArxRELET),  A.,  ii,  500. 


Milk,  cows'    and    asses',    caseinogens   of 

(Storch),  a.,  i,  214. 
of  asses,  existence  of  a  ferment  which 

decomposes  salol  in  the  (DicsMOULl- 

i>p.Es),  A.,  ii,  312,  667  ;  (Miele  and 

WiLLEM),  A.,  ii,  604. 
bullalo's,  the  sugar  of  (Porcher),  A., 

i,  735. 
calculation  of  the  extent  of  skimming 

and    diluting    in    the    analysis    of 

(Loui.sKand  Hiquier),  A.,  ii,  249. 
detection  of  formaldehyde  in  (Manget 

and  Marion),  A.,  ii,  11.5. 
detection    of    hydrogen    peroxide    in 

(Arnold    and    jMentzel),    A.,    ii, 

449,  580. 
detection  of  saccharin  in  (Formenti), 

A.,  ii,  48. 
colorimetric   estimation  of  boric  acid 

in  (Cassal  and  Gerrans),   A.,  ii, 

332.  ■ 
volumetric  estimation   of  true  casein 

and   other   proteids   in    (Denig#.s), 

A.,  ii,  460. 
estimation  of  fat  in  (Siegfeld),  A., 

ii,  458  ;    (Kumagawa   and   SuTO),  , 

A.,  ii,  702. 
use  of  amyl  alcohol  in  Gerber's  method 

for   the  estimation   of  fat  in  (van 

Haarst),  a.,  ii,  516. 
estimation   of  proteolytic  compounds 

in  (van  Slyke  and  Hart),  A.,  ii, 

399. 
Milk  sugar.     See  Lactose. 
Minerals,    crystallographically   similar, 

connection    between   the  molecular 

volume  and   chemical   composition 

of  .some  (Prior),  A.,  ii,  377. 
artificial    production    of,   by  snblima- 

tion  (Traure),  A.,  ii,  553. 
melting  jioints of  (Doelter),  A.,  ii,  26. 
of  the  bole  group  (Kov.\r),  A.,  ii,  557. 
two  new,   analogous   to   pyrophyllite 

(Morozewicz),  a.,  ii,  381. 
two  rare,    found  on   the  Caucasus  in 

Batoum  (Tscheknik),  A.,  ii,  157. 
from    Leona    Heights,    Alameda  Co., 

California  (S(  iialj.er),  A.,  ii,  489. 
Moravian  (Kov ar),  A.,  ii,  553,  556. 
from  the  Radautbal,  Harz  (Fromme), 

A.,  ii,  382. 
from  Skye  and  Ross-shire  (Pollard), 

A.,  ii,  378. 
of  Victoria  (Walcott),  A.,  ii,  302. 
from    Western    Australia    (Simi'Son), 

A.,  ii,  381. 
inicrochemical  reactions  of  (Lem  berg), 

A.,  ii,  27. 
Mineral  waters.     Sei'  un<ier  Water. 
Mirabilite,  higher  limit  of  temperature 
of    formation    of    (van't    Hokk   and 
MF.vr.itiitiKKER),  A.,  ii,  555. 
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"  Mistelles,  "      dinerpntiation     between 
sweet   wiues   ami    (Laborde  ;    Hal- 
phen),  a.,  ii_,  689. 
Mixtures,  freezing  point  of  dilute  solu- 
tions of  (Osaka),  A.,  ii,'8. 
binary,  distillation  of  (Rayleigh), 

A.,  ii,  59. 
of  isomorplious  substances,  possible 
forms  of  the  melting  point  curve 
of  (van  Laar),  a.,  ii,  631. 
which  yield   mixed  crystals,  entec- 
tic     and     transition     points     in 
(Duhem),  a.,  ii,  718. 
ternary,        vapour         pressures       of 

(SCHREINEMAKERS),    A.,    ii,    530. 

Modulus    of  elasticity  of  nickel  steels, 
variations  of  the    (Guillaume),    A., 
ii,  272. 
Mohawkite    from    the    Mohawk    mine, 
Keweenaw  Co.,    Michigan  (Koenig), 
A.,  ii,  157. 
Molasses  food   (Gonnermann),   A.,  ii, 
507. 
for  horses  (Grandeau),  A.,  ii,  569. 
Molecular      compounds,       theory       of 
(Abegg),  a.,  ii,  536. 
heat.     See  Thermochemistry, 
surface        energy.  See        Surface 

energy, 
weight.     See  Weight,  molecular. 
Molgulae,  heart  action  of  (Hunter),  A., 

ii,  663. 
Molybdenum,     spectrum    of    (Hassel- 

bekg),  a.,  ii,  706. 
Molybdenum   compounds,    delicate   test 
for  (Spiegel  and  Maass),  A.,  ii,  246. 
Molybdenum   <?'ichloride,   double     salts 
of,    with   alkali   chlorides    (Chile- 
soTTi),  A.,  ii,   731. 
potassium  double  chloride  (Hender- 
son), P.,  245. 
t7-io\idc,  influence  of,  on  the  specific 
rotations  of  Mactic    acid    and    its 
potassium   salt     (Henderson    and 
Prentice),  T.,  259  ;  P.,  12. 
Molybdic  acid  (Mylius),  A.,  ii,  298; 
(Rosenheim),  A.,  ii,  299. 
action  of  organic  acids  on  the  con- 
ductivity   of    (Grossmann    and 
Kramer),  A.,  i,  549. 
reduction  of,  by  nascent  hydrogen 

(Reichard),  a.,  ii,  217. 
reduction  of,  by  zinc  (Miller  and 

Frank),  A.,  ii,  761. 
liydrates    of,  and  its  methyl  ester 
and     compounds     with      acetyl- 
acetone       and       salicylaldehyde 
(Rosenheim and  Bertheim),  A., 
ii,  374. 
Molybdic       anhydride,      electrolytic 
reduction      of     acid     solutions     of 
(Chilesotti),  a.,  ii,   730. 


Molybdenum,    titanium,   tungsten,    and 
vanadium,  detection  and  separation 
of  (Reichard),  A.,  ii,  217. 
estimation  of,    in  steel  (Auchy),  A., 
ii,  366. 
Molybdosalicylic   acid,    esters  (Rosen- 
heim and  Bkrtheim),  A.,  ii,  375. 
Monazite     from    Brazil    (HussAK    and 
Reitinger),  a.,  ii,  553. 
analysis  of  (Metzger),  A.,  ii,  109. 
Montanite     from     Xew     South     Wales 

(Mingaye),  a.,  ii,   489. 
Morin  tetraethyl  ether  and  its  acetyl 
compound  (Perkin  and  Phipps),  P., 
284. 
Morphine,    constitution    of    (Pschorr, 
.Taeckel,  and  Fecht),  A.,  i,  194  ; 
(Knorr),  a.,  i,  849. 
chemical   constitution    and  physiolo- 
gical     action     of    (Bergell    and 
Pschorr),   A.,  ii,  502  ;  (Vahlen), 
A.,  ii,  676. 
detection  of  (Reichard),  A.,  ii,  458  ; 

(Aloy),  a.,  ii,  581. 
estimation  of  (Heyl),  A.,  ii,  459. 
Morpholylhydrazine     and     its    hydro- 
chloride,    methiodide,     benzoyl,    and 
benzylidene   derivatives   (Knorr  and 
Brownsdon):  a.,  i,  154. 
Morpholylsemicarbazide    (Knorr    and 

Brownsdon),  a.,  i,   154. 
Morphothebaine  from  codeine  (Knorr), 

A.,  i,  849. 
Mould  converting  quinic  acid  into  proto- 
catechuic    acid     (Emmerling    and 
Abderhalden),  a.,  ii,  503. 
decomposition    of    salicylic    acid    by 
(LOTT),  A.,  ii,  318. 
Moulds   occurring    in    dairy    products, 
biology  of  some  (Teichert),  A.,  ii, 
229. 
resolution  of  inactive  acids  into  their 
optically     active     components     by 
(McKenzie  and  Harden),  T.,  424  ; 
P.,  48. 
power  of  resistance  of  some,  towards 

metal  poisons  (Pi^lst),  A.,  ii,  746. 
formation  of  oxalic  acid  by  (Emmer- 
ling), A.,  ii,  447. 
See  also  Micro-organisms. 
Mucic   acid,    methylene    compounds    of 
(de  13ruvn  and  Albeuda  van  Eken- 
sTKix),  A.,  i,  149. 
Mucilages,  vegetable   (Hilger),  A.,   i, 

793. 
Mucin,   tendon,  glucothionic   acid  from 

(Levene),  a.,  i,  779. 
Mucoids  (GiEs),  A.,  i,  374. 
Multirotation.     See  under  Photochemis- 

try. 
Muscle  juice,  is,  the  result  of  autolysis  ? 
(Schmidt-Nielsen),  A.,  ii,  659. 
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Muscle     plasma,     coagulation     of      (v. 

IM-KTU),  A.,  ii,  440. 
Muscles,  demarcation  currents  produced 

by  chemical  reagents  on  (Henze), 

A.,  ii,  163. 
osmotic  properties  of,  due  to   fatigue 

(Fletcher),  A.,  ii,  90. 
influence   of    calcium   and   potassium 

salts  on  the  tone  of  (Stiles),   A., 

ii,  163. 
hydrolysis  of  (Etahd  and  Vila),  A., 

i,  589. 
elimination  of  carbon  dioxide  during 

activity    of    (Joiianssox),    A.,    ii, 

90. 
"survival  metabolism"  of,  and  oxy- 
gen (Flei-cher),  a.,  ii,  89. 
sugars     of    (Osborne    and     Zobel  ; 

Capi^.ac  and  Maignon),  A.,  ii,  310. 
of  warm-blooded  animals,  changes  in 

the,      by     deprivation     of    oxygen 

(Lhotak  vox  Lhota),  a.,  ii,  384. 
bronchial,  action  of  drugs  on  (Brodie 

and  Dixox),  A.,  ii,  310. 
of  Invertebrates  and  the  lower  Verte- 
brates,   presence   of    lactic   acid  in 

(GAUrKELET),  A.,  ii,  659. 
human,      influence     of     exercise     on 

(Storey),  A.,  ii,  309. 
skeletal,    effects    of     constituents    of 

Ringer's    fluid    on    (Row),    A.,    ii, 

490. 
Musculamine,  and  its  tribenzoyl  deriva- 
tive, from  muscles  (Etard  and  Vila  ; 
I'iistekxak),  a.,  i,  111. 
Muscular   activity,    effect    of,    on    the 
digestion  and  metabolism  of  nitrogen 
(Wait),  A.,  ii,  308. 
Musk  oil    (Schlmmel  &  Co.),    A.,    i, 

1^6. 
Musk  rat,  urine  of  the  (Gib.son),  A.,  ii, 

Mustard,  white,  influence  of  formalde- 
hyde on  the  vegetation  of  (BoriLiiAc 
and  fiiusTixiAxi),  A.,  ii,  505. 

Mustard  oil,  estimation  of  (ScHLicin), 
A.,  ii,  34:5. 

Mutarotation.  See  under  Photochemis- 
try. 

Myrcene  from  hops  (Chai'Max),  T., 
505  ;  P. ,  72. 

Myricetin,  Mrabiomo-,  and  its  ethyl 
etlirr  (Pki:kix  and  Pllli-i's),  P.,  284. 

Myristic  acid,  tliiol-  (Aui;er  and  Bil 

i,v),  A.,  i,  ;no. 

Myrtle  wax.     See  Wax. 


Naphtha,  Grosny,  composition  of  (Mah- 

KOW.VIKOFF),  A.,  i,  19. 


Naphthas,    Russian,    elementary    00m- 
jmsition  of,  and  the  basis  for  classify- 
ing tliem  (Ciiakitsc'HKOFF),  a.,  i,  1. 
Naphthacarbazoles,  1:2-  and  2:1-,  and 
derivatives     of      the      l:2-compound 
(Japp  and  Maiti.axh),  T.,  269. 
Naphthacenequinone    series,     syntheses 
in    the  (Dehiilkr  and   Weizmanx), 
A.,  i,  :!49,  350,  040. 
Naphthacenequinone,  amino-6-hydroxy- 
and  uitro-6-hydroxy-derivatives 

(Deichler    and   Weizmanx),    A., 
i,  640. 
1-hydroxy-,  and  its  acetate  (Deichler 

and  Weizmaxn),  A.,  i,  349. 
(fihydroxy-,  and  its  diacetate  (Deich- 
ler   and   Weizmaxx),  A.,  i,  349, 
350. 
6:ll-'^jliydroxy-,   and  its  amino-  and 
nitro-derivatives    (Deichler     and 
Weizmaxx),    A.,  i,  641. 
^rthydroxy-,  and  its  isomeride  (Deich- 
ler and  Weizmaxx),  A.,  i,  350. 
Naphthacenequinonesulphonic        acids, 
mono-     and    r?«-hydroxy-    (Deichler 
and  Weizmaxn),  A.,  i,  350. 
a-Naphthacoumarin-4-carboxylic      acid 
and  SNaphthacoumarin-3-carboxylic 
acid  and  tlieir  ethyl  esters  (Bartsch), 
A.,  i,  648. 
Naphthacoumarins,    o-    and    /3-,    alkyl 
derivatives     of     (Bartsch),     A.,     i, 
648. 
3-)3-Naphthacoumaryl   phenyl  and   me- 
thyl ketones  and  the  di bromide  and 
phenylhydrazone  of  the  methyl  com- 
pound (15ai;ts('ii),  a.,  i,  649. 
Naphthacridines  (Ullmaxn  and  Fetva- 

d.tian),  a.,  i,  520. 
Naphthacridinedisulphonic     acids    and 
their  salts  (MdHLAU  and  Haase),  A., 
i,  118. 
Naphthacrihydridine(iso7i«;u/i<Aac?' if/inc) 

(.MoiiLAi-  and  Haase),  A.,  i,  126. 
o-Naphthaldehyde,   2-hydroxy-,  and  its 
acetate,  and  benzoate  (Helbronner), 
A.,  i,  764. 
Naphthaldehydic    acid,    hydroxy-,    and 
its  diacetyl    derivative   (Graebe  and 
GuixsBouRf;),  A.,  i,  408. 
Naphthalene   from    the   transformation 
products   of  hiematoxylin    (v.    Kos- 
TANECKi  and  Rust),  A.,  i,  646. 
in  ethereal  oils  (v.  Sodex  and  Ro.iahx), 

A.,  i,  187. 
from      purpurogallin     (Perkin      and 

Steven),  T.,  199. 
specific  heat  and  heat  of  solution  of, 
in  various  organic  .solvents  (Forch), 
A.,  ii,  632. 
detection  of  small  (|uantities  of  colo- 
phony in  (Hoditrek),  a.,  ii,  336. 
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Naphthalene,  1:5-  ami  1 :8-f^uiitro-, 
pc]i,iration  of  (Eckstf.in),  A.,  i,  20. 

a-Naphthaleneazo-;8-naphthol  (v.  NiE- 
MENTOWSKl),  A.,  i,  133. 

a-Naphthalenecarboxylic  acid.  See  a- 
Naphtlioic  acid. 

Naphthalenedicarboxylic  acid.  S\ec 
Najihtlialic  acid. 

/3-Naphthalene-indigotin  derivatives 
(WicHELJiAT^s),  A.,  i,  632. 

iS-Naphthalenesulpho-alanineS; -glycine, 
-leucines,  -phenylalanine,  and  -serine 
(Fischer  and  Bekoell),  A.,  i,  24. 

/3-Naphthalenesulpho-r/-alanylglycine 
and    its    ethyl    ester    (Fischeii    and 
Bergell),  a.,  i,  694. 

/3-Naphthalenesulpho-galaheptosaminic 
acid,  -hydroxy-a-pyrrolidine-,  and 
-a-pyrrolidine-carboxylic  acids  (Fis- 
cher and  Bergell),  A.,  i,  24. 

i-/3-Naphthalenesulphoglycylalanine 
(Flscher),  a.,  i,  467. 

/3-Naphthalenesulphoglycyl-'^'-alanine, 
-(/Meucine,    and   -tyrosine    (Fischer 
and  Bergell),  A.,  i,  694. 

/8-Naphthalenesulphoglycylglycine 
(Fischer  and   Bei;i;ell),   A.,   i,   25; 
(Flscher),  a.,  i,  467. 

)8-Naphthalenesulphoglycylglycinecarb- 
oxylic  acid,  ethyl  ester  (Fischer),  A., 
i,  467. 

Naphthalenesulphonic  acid,  l:8-rfmi- 
tro-,  and  its  salts  (Eckstein),  A.,  i, 
20. 

Naphthalene-l:4:8-tricarboxylic  acid 
and  its  silver  salt  (Gr.\ebe  and  Haas), 
A.,  i,  409. 

Naphthalic     acid,   amino-     and    nitro- 
derivatives  (Guaebe  and  Briones), 
A.,  i,  408. 
4-bromo-  (Graebe  and  Guinsbourg), 

A.,  i,  408. 
mmio-     and     <ri-ioclo-     and     rfi'nitro- 
(Francesconi    and     Bargellini), 
A.,  i,  36. 

Naphthalic  anhydride,  fluorescence  of 
(Francesconi  and  ]5argeli,ixi),  A., 
i,  34  ;  (Hewitt),  A.,  i,  346. 

Naphthalic  anhydride,  bronio-,  tri-  and 
te^rrt-chloro-  and  <)'nodo-  and  the 
oxinies  and  plienylhydrazones  of  the 
bromo-,  tetrac\\\o\o-  and  <?'?'iodo-deriv- 
atives  (Francesconi  and  Bargel- 
lini), A.,  i,  35. 

Naphthalidomethyl  w- butyl  ketone 
(ZiN-Kl,  A.,  i,  172. 

Naphthalimide,  bronio-,  fctra-  and  hexa- 
chloro-,  and  <?'iiodo-derivatives  of 
(Francesconi  and  Bargellini),  A., 
i,  36. 

)3-Naphthamorpholone  (Lees  and  Shed- 
den),  T.,  759;  P.,  132. 


Naphthaphenoxazine  and  its  derivatives 

(Flscher  and  Hepr),  A.,  i,  654. 
Naphthaphenoxazone,    2-liydroxy-,  and 

its  methyl  etlier  (Fischer  and  Hepp), 

A.,  i.  6.<4. 
Naphthaquinonebromodiketohydrind- 

ene,  Imimo- (StahleiO,  A.,  i,  103. 
Naphthaquinonediketohydrindene, 

bromo-,   and  its  salts  and   monoxinie 

(Stadler),  A.,  i,  102. 
Naphthastyril,  reactions  of(ScHROETER 

and  R("issler),  A.,  i,  118. 
l:8Naphthastyril-acetic  and    -phenyl- 

acetic   acids,    and    their   ethjd   esters 

(Schi;oeter  and  Rossler),  A.,  i,  117. 
Naphthazarin    and    its   potassium   .salt 

(Perkin   and  Wilson),  T.,  140. 
a-Naphthoic  acid,  menthyl  ester,  and  its 

rotation    (Rupe,    Lotz,    and   Silber- 

REr.G).  A.,  i,  567. 
jS-Naphthol  and  its  derivatives,   forma- 
tion      of,    from      )3-naphthylamine 
(Badische  Anilin-   &.    Soda-Fab- 
rik),  a.,  i,  480. 

condensation  of,  with  aldehydes  and 
amines   (Betti    and    Torricelli), 
A.,  i,  480;  (Betti),  A.,  i,  510. 
Naphthols,   a-  and   B-,  action  of  plios- 

phorns  on  (Wichelhaus),  A.,  i,  818. 
5-Naphtholaldaminic  bases,  functions  of 

(Betti  and  Torricelli),  A.,  i,  480. 
^-Naphtholwoamylamine  and  its  picrate 

(Betti  and  Torricelli),  A.,  i,  480. 
^-Naphtholamylbenzylideneamine 

(Betti),  A.,  i,  510. 
3-Naphthol-o-azobenzoic      acid      (Axs- 

chutz  and  Schmidt),  A.,  i,  56. 
;8-Naphthol-o-,    -in-,    and   -jo-azobenzoic 

acids,  and  the  nitriles  of  the  m-  and 

y(;-acids(v.  Niementowski),  A.,  i,  133. 
0-Naphthol  6-azo  2-nitrophenol-4-sul- 

phonic   acid    (BAr)is(  he   Anilin-    & 

SdDA-FAP.RiK),  A.,  i,  663. 
j8-Naphtholbenzylamine    and    its    salts 
and   acyl    drrivatives    (Betti    and 
Torricelli),  A.,  i,  480. 

action   of    aldehvdes   on   (Betii   and 
Fo.\^,  A.,  i,  511. 
3-Naphtholbenzylaminei'-'-'/propylidene- 

carboxylic   acid,    etlivl   ester   (Betti 

and  Foa),  a.,  i,  512.  ^ 
/3-Naphtholbenzyl-cinnamylidene-,  -fur- 

furylidene-,      -/.s</propylidene-,      and 

-salicylidene-amines  (  P)Etti  and  Fo.i), 

A.,  i,  511. 
3-Naphtholbisazodiphenyl-  and  -tolyl- 

2:2'-disulphonicacids  and  their  barium 

salts    (Elbs    and    Wohlfahrt),    A., 

i,  213. 
/3  Naphtholfurf urylamine        and        its 

hydrochloride     (Betti     and     Torri- 
celli), A.,  i,  481. 
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/3-Naphthol-o-hydroxybenzylamine 
hydrocliliiriile     i,l>Krri     aiul     Thrri- 
CEi.i.i),  A.,  i,  ISl. 
Naphtholonaphthaphenoxazone       (Fis- 

cHKi:  ,111(1  Hf.1'1'  ,  A.,  i.  fi.',  1. 
/3-Naphtlioxazinebenzylidenemethylene- 

amine  .ISetii  ami  Fd.v),  A.,  i,  511. 
/S-Naphthoxazines      containing      mixed 
aUleliydie  au<l  ketouic  radicles  (Betii 
and  Fii.\).  A.,  i,  511. 
3-Naphtlioxyacetic   acid,   a-nitio-,  pre- 
j>aiation  and  lediiclion  of  (Lees  and 
Shkiipex),  T.,  75S  ;  I'.,  132. 
a-Naplitlioylbenzoic    acid,    o-hydroxy-, 
and  it.s  esters,  salts,  and  acetyl  deriv- 
ative   (Deichi^er    and    Weizmann), 
A.,  i,  -iW. 
o-Naphthylamine,   iV-acetyl   derivative. 
3:8-(//bronio-        and       chloronitro- 
(Verd.\),  a.,  i,  21. 
.A'-acetyl   and    JV-fotmyl    derivatives, 
iV-chloro-  (Slosson),  A.,  i,  47G. 
)3-Naplithylaniine   and    its    derivatives, 
fonvfi-sion  of,  into  jS-naphthol  and 
its   derivatives  (IUdische  AxiLiN- 
&  Soda-Fabrik),  A.,  i,  480. 
chloro-iN'-acetyl  (JoHX.sox),  A.,  i,  580. 
j\"-formyl  derivative,  .V-cliloro-  (Slos- 
son), A.,  i,  476. 
Naphthylamines,  condensation  of,  with 
nitro-derivatives  of  benzyl  chloride 
(Dahiek    and     Maknassewitch), 
A.,  i,  82. 
acetylation  of  some  (Cybulsky),  A., 

i,  775. 
alkylated,     comporinds     of,    with     s- 
trinitrobenzene  (Hibbert  and  SuD- 
BO ROUGH),  T.,  1:334  ;  P.,  225. 
/3-Naphtliylaminoacetamide     (LuMibRE 

ana  I'EiiKiN),  A.,  i,  f^:'j2. 
a  Naphthylaminoetliyl  cyanide  (Maron), 

A.,  i,  826. 
2-0-     and     -jS-Naphthylaminopyridines 

(Fischer  and  .Meri.j,  A.,  i,  52. 
Naphtliyl-2-benzotriazole,      4-hydroxy- 

(Elbs  and  Kkiber),  A.,  i,  602. 
/3-Naphthyldi-metliyl-  and  -ethyl-amine 
rf-i-aiiiplioisuiplionates,       rotation      of 
(Keviiii.er^  a.,  i,  24. 
l:3-Naphthyleiiedianune-6-8ulphonic 
acid  and  its  ditliiocarbamide  (Kalle 
k  Co.),  A.,  i,  55.5. 
)3  Naphthylhydrazone,   use   of,    for   the 
dt'lectiun  and  si- pa  rat  ion  of  the  sugars 
(Hii.deh  and  K(/niE.NFfHHEU),  A.,  ii, 
187. 
a-Naphthylidene-a-  and  -/3-naphthyIam- 
incB,    2-hydroxy-   (Bartsch),   A.,    i, 
649. 
n-NaphthylmagneBiam  bromide,  action 
of  selenium  and  ol    sulphur  on    (Ta- 
BOVKV),  A.,  i,  748. 

Lxxxiv.  ii. 


)3-  Naphthylmethylethylamine       rf-  cam  - 

plmrsuliilionate,    rotation    of  (Keych- 

i.Ei:),  A.,  i,  23. 
o-NaphthylmethylglycoUic  acid  (Grio- 

XAi:ii),  A.,  i,  31. 
/3-Naphtliylphenylformazylbenzene 

(Fi<  HiKR  and  Fuoiii.nii),  A.,  i,  723. 
iS-Naphthyl-i^-thioliydantoie  acid  (John- 
son), A.,  i,  580. 
)3-Naphthyli|/-tMohydantoins,  labile  and 

stable  (.loH.N^iON),  A.,  i,  580. 
Narcotics,  new  class  of  (Fischer  and  v. 

Merino),  A.,  i,  552. 
Narcotine,  constitution  of  (Freund  and 
Becker),  A.,  i,  572. 

action  of  high  temperatures  on,  when 
fused  with  carbamide  (Beckurts 
and  Frerichs),  A.,  i,  717. 

estimation   of,    in    opium    (van    der 
Wielen),  a.,  ii,  519. 
Nataloemodin    aud    its    methyl    ether 

(Lkger),  a.,  i,  356. 
Nataloin    and     its    tetra-     and     hexa- 

benzoyl    derivatives    (hf.GER),    A.,    i, 

350. 
Natural  waters.     See  under  Water. 
Nephrite    from    New    Zealand  (Diesel- 

durff),  a.,  ii,  556. 
Nephrotoxins  (Bierry),  A.,  ii,  443. 
Nerol,    occurrence    of,    and   its    acetate 
and  formate  (v.    Soden  and   Zeit- 
schel),  A.,  i,  267. 

geraniol,    and   cyclogeraniol,    physio- 
logical  action   of    (Hildebrandt), 
A.,  ii,  660. 
Nerol,    Nerolidol,   and    Neryldiphenyl- 

urethane  (Hes.se  aud  Zeitschel),  A., 

i,  189. 
Neroli  oil  {orange  blossom  oil)  (Schim- 

MEL  &  Co.),  A.,  i,   186;  (Hesse  and 

Zeitschel),  A.,  i,    189  ;   (Walbaum 

and  HilTHiG),  A.,  i,  506. 
Nerve-cells,  changes  in,  after  poisoning 

with   the    venom    of    the   Australian 

tiger    snake     (Kilvington),    A.,    ii, 

92. 
Nervous   system,    the    choline   test   for 

active  degeneration  of  the  (iloTT),  A., 

ii,  310. 
Newberyite  and  struvite,   simultaneous 

production  of  (de  Schulten),  A.,  ii, 

655. 
Nickel  from  nickelpyrrhotite  from  Sud- 
bury,    Canada     (Dickson),     A.,    ii, 

156. 
Nickel  salts,  behaviour  of  solutions  of, 

at    tlie   anode  ((.'oEH.N   and   Gl.\8E1i), 

A.,  ii,  80. 
Nickel  ammonium   chromate   (Brigos) 
T.,  392. 

peroxide,  electrolytic  (Holla rd),  A., 
ii,  294. 

U7 
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Nickel  sulphate,  hydrates  of,  condition 
of,  and   conductive   power  of,  in 
methyl      alcohol     solution      (de 
BiiuYN    and    JuNGius),    A.,    ii, 
651. 
solubility  curves  of  the  hydrates  of 
(Steele  and  Johnson),  P.,  275. 
Nickel   carbonyl,   physical  properties  of 
(Dewak  and  Jones),  A.,  ii,  485. 
cyanide,  compounds  oi,  with  ammonia 
and  benzene,  ammonia  and  aniline, 
and    ammonia    and    phenol   (HoF- 
mann  and  Hochtlen),  A.,  i,  469. 
Nickel,  reactions  of  cobalt  and  (Mai  and 
Silbekberg),  a.,  ii,  216. 
detection    of    cobalt    in    presence    of 

(Reichard),  a.,  ii,  245. 
estimation   of    cobalt    in  presence   of 

(CopAUX),  A.,  ii,  454. 
separation  of  manganese  from  cobalt 

and  (Pozzi-EscoT),  A.,  ii,  107. 
separation  of,  from  zinc  by  hydrogen 
sulphide   in   a   solution    containing 
gallic  acid  (Lewis),  A.,  ii,  454. 
Nickelpyrrhotite    from   Sudbury,    Can- 
ada,   nickel   from  (Dickson),  A.,   ii, 
156. 
Nickel  steels,  theory  of  (Guillaume), 
A.,ii,  548,  600. 
properties   of  (Guillet),  A.,  ii,  297, 

483,  650. 
variations  of  the  modulus  of  elasticity 
of  (GuiLLAUxME),  A.,  ii,  272. 
Nicotine,  action  of  iodine  on  (Kippen- 

beruer),  a.,  ii,  582. 
Nicotinic  acid         {pyridine-S-carboxylic 
acid),    6-chloro-,    and    its   hydrazide, 
hydrazones,  and     dithiosemicarbazide 
(Marckwald   and    Kudzik),   A.,    i, 
514. 
isoNicotinic   acid   {pyridine-i-carhoxylic 
acid),    3-amino-    (Kirpal),   A.,    i, 
198. 
2:3:5-<Wchloro-  (Sell  and  Dootson), 

T.,  400;  P.,  48. 
3-hydro.xy-  (Kirpal),  A.,  i,  198. 
Niobite.     See  Columbite. 
Nitric  acid.     See  under  Nitrogen. 
Nitrides.         See     under     the     separate 

Metals  and  Metalloids. 
Nitrification  (Fraps),  A.,  ii,  448. 

organisms.     See  Bacteria. 
Nitriles,  action  of  sodium  on  (v.  Wal- 
TiiER),  A.,   i,    582;  (v.    Walther 
and  Krumbiegel),  A.,  i,  661. 
aromatic,  synthesis  of,  from  l)enzenoid 
hydrocarbons  by  means  of  mercury 
fulminate  and   aluminium  chloride 
(ScHOLL ;  Scholl  and  Kacer),  A., 
i,  254. 
of  hydroxy-acids,  preparation  of,  from 
ketones  (Bucherer),  A.,  i,  612. 


Nitriles,   o-amino-,   arylation   of  (Bad- 

isciiE   Anihn-    &    Soda-Fabkik), 

A.,  i,  753. 
See  also  Dinitriles. 
i'soNitriles,  c^'clic,  and  their  derivatives 
(SABANif.EFF  and  Rakowsky),  a.,   i, 
814. 
Nitroamines,  aromatic,    preparation   of, 
from   phthalimides  (Lesser),    A.,    i, 
618. 
Nitrocompounds,  formation  of,  from  the 

oxidation   of    oximes    (Bamberger 

and  Seligman),  A.,  i,  99. 
coloured     substances     derived     from 

(Jackson  and  Earle),  A.,  i,  339. 
aromatic,    reduction   of  (Alway  and 
Welsh),  A.,  i,  263. 

reduction  of,  to  amines  (Kunz),  A., 
i,  813. 

influence  of  the  cathode  material  on 
the      electrolytic     reduction     of 
(Lob),  a.,  i,  20. 
Nitro-ethers,  hydrolysis  of  (Vignon  and 

Bay),  a.,  i,  2. 
Nitrogen,  amount  of  free,  in  atmospheric 

air,  and  its  density  (Gautier),  A., 

ii,  138. 
in  proteids   (Osborne  and   Harris), 

A.,  i,  585. 
in   the  rain  water  at  Ploty  in  1900, 

1901,  and  1902  (Welbel),  A.,   ii, 

508,  749. 
preparation   of,    from   ammonium   ni- 
trite (v.  Knorre),  a.,  ii,  205. 
stereochemistry  of  (Reychler),  A.,  i, 

23. 
quinquevalent,  isomeric   partially   ra- 

cemic  salts   containing    (Kipping), 

T.,  873,  889,    902,  937;     P.,  164, 

166  ;  (Tattehsall   and   Kipping), 

T.,  918;  P.,  145. 
new   isomerism   of    (Wedekind    and 

Oechslen),  a.,  i,  517. 
boiling    point,    freezing    point,    and 

vai)our  tension  of  pure,  at  low  pres- 
sures (Fischer  and  Alt),  A.,   ii, 

72. 
freezing     and     melting    pressure     of 

(Fischer  and  Alt),  A.,  ii,  72. 
burning  of,    to    nitric   oxide   in    the 

electric     flame     (Muthmann     and 

Hofer),  a.,  ii,  206. 
atmospheric,  oxidation  of,  by  electric 

discharges  (v.  Lepel),  A.,  ii,  420. 
effect    of    muscular    activity    on    the 

digestion  and  metabolism  of  (Wait), 

A.,  i,  308. 
atmospheric,  rendering,   available  for 

agriculture  and  industry  (Frank), 

A.,  ii,  570. 
assimilation  of,   by  Aspergillus  nUjer 

(Czapek),  a.,  ii,  35,  168. 
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Nitrogen,  assimilation  of  free,  by  Hac- 
teiiaj  (Beyekinok  and  van   Del- 
den),    a.,    ii,    34  ;    (v.    Fkeuden- 
REiCH  ;  Geklach  and  Vogel),  A., 
ii,  74-1. 
as  nitrates,  dependence  of  the  amount 
of,  on  the  state  of  cultivation  of  the 
soil  (Tketjakoff),  a.,  ii,  749. 
manurial   exiierimeuts   with    ditl'erent 
forms  of,  on  rye  (Clausen),  A.,  ii, 
174. 
effect    of  a   deficiency    of,   on    plants 
(WiLFAiiTH  and  Wim.mer),  A.,  ii, 
506. 
atmospheric,    fixation    of,    by    alfalfa 
on  ordinary  prairie  soil  under  various 
treatments  (Hopkins),  A.,  ii,  324. 
Nitrogen    compounds,     quinquevalent, 
isomerism    and    optical   activity    ol 
(Jones),  T.,  1400  ;  P.,  228. 
tertiary,    with   a    negative    grouping, 
action  of  cyanogen  bromide  on  (v. 
Bkaun),  a.,  i,  610. 
mercury  derivatives  of  (Furth),  A., 

ii,  294. 
with  phosphorus  (Michaelis),  A.,  i, 

379  ;  (Uhlfelder),  A.,  i,  671. 
in    plants    (Nedokuchaeff),  A.,  ii, 

508. 
in  arable  soil  (ANDRfi),   A.,   ii,   235, 
508. 
Nitrogen  Huoride,  attempts  to  prepare 
^vLFF  and  Geisel),  A.,  ii,  724. 
inunoxidti  (nitrous  oxide),  preparation 

of  (Lidoff),  a.,  ii,  361. 
t^toxide  (nitric  oxiile),  preparation  of, 
electrically,  from  nitrogen  (MuTH- 
MANN  and  HoFEK),  A.,  ii,  206. 
density  of  (.Gkayj,  P.,  66. 
reduction  of,  by  alkaline  pyrogallol 
(Ori'ENHEiMEK),  A.,  ii,  539. 
peroxide  or  /f'</-oxide  (nitric  i^croxide), 
constitution     of     (Divers),    P., 
283. 
action     of,    on     organo-magnesium 
compounds    (Wieland),    A.,    i, 
685. 
action  of,  on   pyridine  (Spencer), 
P.,  79. 
<;'ioxide  (aitroijen  sesquioxide  ;  nitrous 
anhydride),  synthesis  of  (Helbio), 
A.,  ii,  361. 
jjenli)X\(\a     {nitric     anhydride),      new 
synthesis  of  (Helbio),  A.,  ii,  361. 
Nitrogen  acids  : — 

Nitrous    acid,   reaction    between,  and 
amims  (V.  Eulek),  A.,  i,  298. 
behaviour  of,  towards  methyl-orange 

(Lunoe),  a.,  ii,  575. 
study   of  tlio    interaction    of,    willi 
sulphurous  acid  (Cakpentek  and 
Lindek),  a.,  ii,  238. 


Nitrogen  acids  : — 
Nitrous   acid,   estimation   of,    in    sea 

water  (Geelmuvden),  A.,  ii,  577. 
Nitrites  (Vooel),  A.,  ii,  591. 

prejuiration  of  (Bouveavlt  and 
Wahl),  a.,  i,  599. 
Nitric  acid,  preparation  of,  by  the 
oxidation  of  atmospheric  nitrogen 
by  electric  discharges  (v.  Lepel), 
A.,  ii,  420. 

absorption  spectrum  of  (Hartley), 
T.,  233. 

absorption  spectra  of,  in  various 
states  of  coneentratiou(HARTLEY), 
T.,  658  ;  P.,  103. 

strong,  physical  and  chemical  pro- 
perties of  (Veley  and  Manley), 
T.,  1015;  P.,  196. 

and  hydrochloric  acid,  relative 
strength  of  (KiJHLiNO),  A.,  ii, 
203. 

estimation  of,  titrimetrically 
(Phelps),  A.,  ii,  240. 

estimation  of,  volumetrically  {Dt- 
bourdeaux),  a.,  ii,  573. 

estimation  of,  in  water  (ScHMA- 
tolla),  a.,  ii,  101  ;  (Frerichs), 
A.,  ii,  328;  (MIjller),  A.,  ii, 
690. 

estimation  of,  in  waters  by  the 
Schulze-Schlcesing  method  (de 
Koninuk),  a.,  ii,  754. 

estimation  of,  in  sea  water  (Geel- 
muvden), A.,  ii,  578. 
Nitrates,  preparation  of  (Bouveault 
and  Wahl),  A.,  i,  599. 

production  and  distribution  of,  in 
cultivated  soils  (King  and  Whit- 
son),  A.,  ii,  570. 

new  reaction  for  (de  Koninck),  A., 
ii,  21. 
Orthonitric  acid  and  the  compounds 

obtained   from   it  by   the   elimina- 
tion  of  water  (Erdmann),  A.,  ii, 

73. 
Hyponitrous     acid,     preparation     of 

(WlKLAND),    A.,    i,    690. 

Nitrogen,  apparatus  for  the  estimation 
of  (P(iR( her  and  liRisAc),  A.,  ii, 
179  ;  (Marquis),  A.,  ii,  687. 

new  form  of  Kjeldaiil  apparatus  for  tlie 
estimation  of  (Vogtuerr),  A.,  ii, 
179. 

estimation  of,  by  Kjeldahl's  mothoil 
(KuTscHEP.  and  Stkudel  ;  Sohun- 
dorff),  a.,  ii,  687;  (Beger, 
FiN(;ERi.iN(i,  and  Morgen),  A.,  ii, 
753;  (.MALKATri),  A.,   ii,  754. 

estimation  of,  in  cheese  and  milk  (VA.V 
Slyke  and  Hari),  A.,  ii,  399. 

estimation  of,  in  fueces  (ZaitscIIEK), 
A.,  ii,  743. 
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Nitrogen,  Dumas'  method  for  the  esti- 
mation   of,    in     gaseous     mixtures 
(Charitschkoff),  a.,  ii,  753. 
estimation  of,   in  nitrates  and  nitric 
esters  (Wohl  and  Poppenbe:rg),  A., 
ii,  328. 
applicability  of  Schlcesiug's  method  Jo 
the   estimation    of,    in   nitrates  in 
presence     of      organic      substances 
(LiECHTi  and  Kitter),  A.,  ii,  574. 
Nitrogentricarboxylic     acid,     and     its 

etliyl  ester  (DiELs),  A.,  i,  324. 
Nitrogroup,     electro-synthesis    in     the 
(Ulpiani    and     Gasparini),    A.,    i, 
l.^>0. 
Nitro-groups,   influence   of,   on   the   re- 
activity   of    benzene     haloids    (Lap- 
worth),  P.,  23. 
Nitrolic  acids,  new  method  of  prepara- 
tion of  (PoNZio),  A.,  i,  453. 
Nitrosoamines,  analogy  between  form}d- 

amines  and  (Schmidt),  A.,  i,  683. 

Nitroso-compounds,     relation     between 

diazo-compouuds,      diazo-ethers,    and 

(Haxtzsch  and  Wechsler),  A.,  i,  210. 

tsoNitroso-derivatives,  optical  study  of 

(Muller  and  Bauer),  A.,  ii,  705. 
Nitroso-group,       estimation       of      the 
(C'lauser  and  Schweitzer),  A.,  ii, 
180. 
Nitroso-organic   anhydrides   (Frances- 

coxi  and  Cialdea),  A.,  i,   788. 
Nitrosyl      chloride,      preparation      of 
(Francesconi  and  Bresciani),  A.,  ii, 
724. 
Nitrous   gases,  additive   reactions  with 

(Wieland),  a.,  i,  764. 
Nonane,  ;8-amino-,  and  its  salts  (Thoms 

and  Mannicii),  A.,  i,  680. 
Nonane-ai-dicarboxylic  acid   (Shukoff 

and  Schestakuff),  A.,  i,  398. 
Nonanedicarboxylic  acids.    See  also  i<io- 

Propylisobutylsuccinic  acids. 
Noninoic    acid    {isohexy/propiolic   acid, 
^-methyl-a-oetinoic  acid),  and  its  esters 
(Moureu    and     Delange),     A.,     i, 
313. 
a-Noninoic    acid    {hexylpropiolic    acid), 
and   its   esters,  amides,  and   chloride 
(MounKu),  A.,  i,  312;  (MouREU  and 
Delaxge),  a.,  i,  313. 
'/i-Nonyl  alcohol,  formation  of  (Guerbet), 

A.,  i,  61. 
Nonyl     alcohol     (metkylheptylcarhinol) 
(llouBEN'),    A.,   i,    48;    (Thoms   and 
Mannich),  a.,  i,  673. 
Nonylpropiolic  acid.     See  a-Undecinoic 

acid. 
Norcocaflavetin  (Hesse),  A.,  i,  192. 
Norcotarninemethine     methiodide    and 
bromo-  (Freu.nd  and  Becker),  A.,  i, 
573. 


Norcbtarnone  and  its  oxime  and  nitrile 
and      their     acetyl     derivatives     and 
bromo-  (Freund  and  Becker),  A.,  i, 
573. 
Norlepraric  acid  (Hesse),  A.,  i,  706. 
Noryohimbine  (Spiegel),  A.,  i,  274. 
Nuclease     which     decomposes     nucleic 

acid  (Iwanoff),  A.,  ii,   678. 
Nucleic    acid    (Levexe),    A.,    i,    375; 
(Mendel,  Underhill,  and  White), 
A.,  ii,  314. 
of    the    thymus,    optical    activity   of 

(Gamgee  and  Jones),  A.,  i,  780. 
of  the  wheat  embryo,  specific  rotation 

of  the  (Osborne),  A.,  i,  543. 
yeast,   decomposition  of,   by  Bacteria 
(Schittenhelm     and    Schroter), 
A.,  ii,  679. 
fermentative     decomposition     of,    by 

Fungi  (Iwanoff),  A.,  ii,  678, 
compounds  of,  and  its  derivatives  with 
formaldehyde       (Farbenfabriken 
VORM.    F.    Bayer    &   Co.),   A.,   i, 
543. 
o-Nucleic  acid,  sodium  salt,  solution  of, 
by  micro-organisms  (Plenge),   A.,  ii, 
679. 
Nucleic  acids,  preparation  and  analyses 
of  (Levene),  a.,  i,  668,  779. 
decomposition    of    (Levkne),    A.,    i, 

668. 
enzymatic   decomposition  of  (Araki), 
A.,  i,  668. 
Nucleohiston    of    the    thymus    (Huis- 

kamp),  a.,  i,  779. 
Nucleo-histon  and   -proteid,    from    the 
thymus,  chemistry  of  the  (Bang),  A., 
ii,  664,  739. 
Nucleoproteid     of    the    liver     (Wohl- 
gemuth), A.,  ii,  440. 
Nucleoproteids,     optical      activity      of 
(Gamgee    and    Jones),    A.,    i,    374, 
451. 
Nutmeg,    carbohydrates   of  (Brachin), 

A.,  li,  568. 
Nutrition,    organic     phosphorus     com- 
pounds and  (Billon  and  Stassano), 
A.,  ii,  439. 


Oak  extract,  detection  of  chestnut-tree 

extract  in  (Jean),  A.,  ii,  118, 
Oats,  the  so-called  alkaloid  of  (Weiser), 

A.,  ii,  747. 
Obituary  notices  : — 

George  Griffith,  T.,  650. 

John  James  Hummel,  T.,  652. 

Sir  William  Chandler  Rolerts- Austen, 
T.,654, 
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Oceaaic  salt  deposits,  fonnation  of  (van't 
Huff),  A.,  ii,  143  ;  (van't  Hofk  and 
Meyerhoffek),  a.,  ii,  144,  555; 
(van't  HoFF  and  Bakschall),  A.,  ii, 
434  ;  (van't  Hoff  and  Just),  A.,  ii, 
555. 

Octahydrodinaphthylene  oxide,  rftbroino- 
(HtiNii;scHMni\  A.,  i,  16o. 

Octametliyl<(V;v(aminoantliraquiiione 

(FaHIUCNFAUKIKKX     VdKM.     F.     liAVKll 

.<L  Co.),  A.,  i,  499. 
aeOctamethylenediamine,      action      of 

nitrous  acid  on  (Loebi,),  A.,  i,  735. 
«-Octane  and  ?i-hexane,  vapour  pressures 
and    boilinji    points    of    mixtures    of 
(Young  and  Foutey'),  T.,  56. 
Octanedicarboxylic  acid.     Seea-Methyl- 

5-i'.sv/pn)[iyladii)ic  acid. 
Octane-a0  diol  (Bouveault  and  Blanc), 

A.,i,  731. 
a-Octenoic   acid,   ;3  chloro-    {ainykhloro- 
iK-ri/lu'  acid),  ethyl  ester  (MouREUand 
Delange),  a.,  i,  676. 
Octenoic  acids.     See  also  : — 
aa-Dinietliyldihydrosorbic  acid. 
a-Ethyldiliydrosorbic  acid. 
Octinoic  acid  [amylpropiolic  acid),  pre- 
paration and  derivatives  of  (Moureu), 
A.,  i,  312. 
Octinoic   acid  {i&ommjlpropiolic  acid,  e- 
mcthy1-a-h' plinoic  acid),  and  its  esters 
(MuUKEL-  and  Delancje),  A.,  i,  313 
Octinoic  acids.     See  also  : — 
o-Etliylsorbio  acid. 
Diinetliy'.sorbic  acids. 
//-Octyl  alcohol  and  its  phenylurethanc 
(Bouveault    and     Blanc),     A.,     i, 
598. 
Octylenedicarboxylic  acid.     See  Methyl- 

allyladi|ii(;  ai'id. 
(Enanthaldehyde.     See  Heptaldehyde. 
Oil  from  gurjun  balsam  (TsCHlRCH  and 
Weil),  A.,  i,  771. 
from     the    resin    of  Pinus    palustris 
(T.SCHIRCH     and     Koritschonek), 
A.,  i,  105. 
from  water-melon  seeds  (Woinarow- 
.sKAJA    and     Naumova),     A.,     ii, 
171. 
from  Russian  "  white  pitch  "  (Tschirch 
and  Koiut.schoner),  A.,  i,  107. 
Oils,  influence  of  atmospheric  oxidation 
on   the  comjtosition  and  analytical 
constants  of  (Shkrman  and  Falk), 
A.,  ii,  703. 
ft-rnientative  decomposition  of  (Braun 

and  Behrendt),  A.,  ii,  565. 
lecithin  in  (Jackle),  A.,  ii,  191. 
fatty,     detection    of    (Hartwich   and 

Uhlmann),  a.,  ii,  36,  395. 
mineral,    detix-tion    of    resin     oil     in 
(Hali'HEn),  a.,  ii,  186. 


Oils,  iniiKTal,   separation  of,  from  oil  of 
turpentine   and  resin  oil   (Herz- 
feld),  a.,  ii,  186. 
See  also   Naphtha,  Petroleum,  and 
Shale  oil. 
vegetable  (Schimmel  &    Co.),   A.,    i, 
569. 
na])hthalene     in     (v.     Soden     and 

Roj.AHN),  A.,  i,  187. 

the  iodine  number  of  (Sanglii;-Fkr- 

uii'iKE  and  Cuniasse),  A.,  ii,  336. 

colour  reaction  of  (Kreis),  A.,  ii,  114. 

the   bromine  absorption  of  (McIliii- 

ney),  a.,  ii,  340. 
iodine    absorption    of    (Tolman    and 
Mun.son),  a.,  ii,  4.58. 
Olefinedicarboxylic   acids,  ethyl  esters, 
action  of  ammonia  and  organic  bases 
on  (Ruhemann),   T.,   374,    717;    P., 
50,  128. 
Olefines,   ■  new     method     of     preparing 
(Ii'ATIEff),  a.,  i,  593,  594;    (Ipa- 
■j'ieff  and  Huhn),  A.,  i,  595. 
addition   of  halogen   hydrides   to,    in 
acetic   acid  solution  (Ii'ATIEFF  and 
Ogonowsky),  A.,  i,  595. 
bromides  and  chlorides  of,  action   of 
water  on  (Froebe  and  Hochstet- 
ter),  a.,  i,  320. 
See  also  Hydrocarbons. 
Oleic    acid,    isomerism   between   elaidic 
acid  and  (Albitzky),  A.,  i,  227. 
oxidation  of,  by  Caro's  acid  (Albitzky), 

A.,  i,  228. 
oxidation    of,    by   potassium   perman- 
ganate in  2)resence  of  small  (quantities 
of  alkali  (Holde  and  Marcusson), 
A.,  i,  789. 
Oleins,  synthesis  of  (Guth),  A.,  i,  226. 
Oleodistearin  (Krels  and  Hafner),  A,, 

i,  788. 
Oleyl    alcohol    and   its   phenyhire thane 

(BouvKAULT  and  Blanc),  A.,  i,  730. 
Olivaceic  acid,  Olivacein,  and  Olivetorin 

(Hhssk),  A.,  i,  705. 
Olive  oil,  alcohol  from  (Gill  and  Tufts), 
A.,  i,  557. 
phytosterol  from  (Sani),  A.,  i,  250. 
Olive  oils,  mixed  glycerides  in  (Holue), 

A.,  i,  140. 
Olives,    composition     of    the    skins    of 
(Peanu),  a.,  ii,  173. 
formation  and  detection  of  the  oil  in 
(Hartwicji  and  Uhlmann),  A.,  ii, 
36. 
Olivil  and   its  isomeride  (Korker  and 

Vanzktti),  a.,  i,  430. 
Ononin,  Ononetin,  and  Onospin,  and  their 
iiceiyl  derivatives  (v.  Hkm.mel.mayr), 
A.,  i,  508. 
(fphioaaiUm   Firiiif/alavcimr,  resin    from 
(JU.MELLE),  A.,  i,  712. 
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Opianic    acid,    nitro-,    taiitoinerism    of 

(Weg.sc'heideh),  a.,  i,  562. 
Opium,  evaluation  of  (Reichard),  A.,ii, 

117  ;  (LitGER),  A.,  ii,  583. 
analysis    of    preparations     contaiuins 

(Allen  and  Scott-Smith),  A.,  ii, 

117. 
estimation  of  codeine  and  narcotine  in 

(van  der  Wielen),  a.,  ii,  519. 
Opium  bases  (Hesse),  A.,  i,  773. 
Optical    activity.       See    under    Photo- 
chemistry, 
double-isomerism     (Hartwall),     A., 

ii,  3. 
Orange  blossom  oil.     See  Neroli  oil. 
Orangite,    composition   of  (Schilling), 

A.,  ii,  85. 
Ovcinol  {'3:5-dihydroxy  toluene), dihenzoatc 

of  (Simon),  A.,  i,  98. 
monomethyl  ether,  action  of  nitric  acid 

on    (Henrich    and    Nachtigall), 

A.,  i,  414. 
Orcinol,    2-    and    4-amino-,    and    their 

hydrochlorides,  and  2-  and  4-nitro- 

(Heneich    and    Meyer),     A.,    i, 

413. 
2-nitroso-,  constitution  of  (Henrich), 

A.,  i,  413. 
Organic  compounds,  theory  of  the  action 

of  ferric  chloride  in  the  synthesis  of 

(Gurevtitsch),  a.,  i,  40. 
trustworthiness    of    the     dissociation 

constant  as  a  means  of  determining 

the  identity  and  purity  of  (Scudder), 

A.,  ii,  471. 
colourless,    sensitiveness   of,    to    light 

(PiNNOVP),  A.,  ii,  49. 
critical   constants   of    some    (Vespig- 

NANi),  A.,  i,  545. 
vapour  densities  of  some'(RAMSAY  and 

Steele),  A.,  ii,  635. 
boiling  point  of,  in  relation  to  molecu- 
lar weight  and  chemical  constitution 

(Henry),  A.,  ii,  8. 
behaviour  and  melting  points  of  some, 

at  very  low  temperatures  (Carrara 

and  CoppADORo),  A.,  ii,  712. 
solubility    of    some,    and    density    of 

their    solutions  (Speyeks),    A.,    ii, 

64. 
apparatus    for   the   introduction   of    a 

definite   number   of  halogen   atoms 

into  (Marckwald),  A.,  i,  806. 
micro-chemical  analysis  of  (Behrens), 

A.,  ii,  246. 
estimation  of  halogens  in  (Baubigny 

and  Chavanne),  A.,  ii,  510. 
estimation  of  selenium  in  (Lyons  and 

Shinn),   a.,   ii,   326 ;    (Frerichs), 

A.,  ii,  327. 
Organic     matter,      decarbonisation      of 
(Neumann),  A.,  ii,  243. 


Organic  radicles,  rejilacement  of  metallic 
radicles  by,  in  tautomeric  com- 
pounds, nature  and  probable  me- 
chanism of  the  (Lander),  T.,  414  ; 
P.,  47. 

substances,  action  of  cathode  rays  on 
(Goldstein),  A.,  ii,  524. 
estimation  of  sulphur  in  (v.  Konek). 

A.,  ii,  572. 
estimation    of    sulphur   and    phos- 
phorus   in    (Sherman),    A.,    ii, 
325. 
Organism,      human,      metabolism      of 
matter  and  energy  in  the  (  Atwater, 
Benedict,    Bryant,    Smith,    and 
Snell),  a.,  ii,  308. 

influence  of  catalytic  agents  on  the 
functions  of  the  (de  Poehl),  A.,  ii, 
164._ 

oxidation  and  resolution  in  the  (Bach 
and  Battelli),  A.,  ii,  560. 

behaviour  of  allantoin  in  the  (Lrz- 
ZATo),  A.,  ii,  563. 

degradation  of  carbohydrates  in  the 
(Bach  and  Battelli),  A.,  ii,  495. 

behaviour  of  carvone  and.  santanol 
in  the  (Hildebrandt),  A.,  ii,  166. 

action  of  chitose  and  glucosamine  in 
the  (Cathcart),  A.,  ii,  741. 

change  of  cystin  into  taurine  in  the 
(v.  Bergmann),  a.,  ii,  665. 

utilisation  of  glycerol  in  the  (Leo), 
A.,  ii,  160. 

behaviour  of  halogen-substituted  tolu- 
enes and  aminobenzoic  acids  in  the 
(Hildebrandt),  A.,  ii,  228. 

behaviour  of  stereoisomerides  in  the 
(Netjberg  and  Mayer),  A.,  ii, 
496. 

replacement  of  inorganic  constituents 
of  the,  by  others  (Bokorny),  A., 
ii,  659. 

distribution  of  arsenic  in,  and 
elimination  of  arsenic  from,  the 
(Mouneyrat),  a.,  ii,  444. 

use  of  the  colorimetric  bomb  to 
demonstrate  the  presence  of  arsenic 
in  the  (Bertrand),  A.,  ii,  604. 

origin  of  indican  in  the  (Scholz),  A., 
ii,  563. 

normal  presence  of  lead  in  the  (Meil- 
LfeRE),  A.,  ii,  499. 

iron  in  the  (Schmey),  A.,  ii,  740. 

cyclic  terjienes  and  cam{)hor  in  the 
(FiioMM,  Hildebrandt,  and  Clem- 
ens), A.,  i,  429  ;  (Hildebrandt), 
A.,  ii,  166. 

occurrence  of  uracil  in  the  (Kossel 
and  Steudel),  A.,  ii,  311. 

proteid  synthesis  in  the  (Henderson 
and  Dean),  A.,  ii,  668. 

See  also  Physiological  action. 
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Organs,  apparatus  for  tlie  jierfusion  of 
surviving  (Ruodik),  A.,  ii.  439. 
ami  extracts  of,  conditions  of  the  oxid- 
ation of  salicvlaldehyile  l>v  (Abel- 
oi's  and  Aloy),  A.,  ii,  fitiO. 
isolation  of  the  enzyme  which  efTecl.s 
anaerobic  respiration  in  (Stoklasa 
and  Czerny),  A.,  ii,  320. 
influence      of      putrefaction    on    the 
amount  of  pentoses  in  (Ebstein). 
A.,  ii,  92. 
l>roduction  of  hydroc;en  snljjhide  from 
the  extract  of,  and  the  influence  of 
temperature  on  it  (Abelous  and  Ri- 
b.\ut),   a.,  ii,  60.5. 
arsenic  in  (Cwtiek),  A.,  ii,  676. 
animal,    distribution     of  calcium    in 
(Toyonaga),  a.,  ii.  164. 
estimation  of  purine  derivatives  in. 
by  aid  of  the  method  of  corrected 
values  (BuRiAN  and  Hall),  A., 
ii,  617. 
estimation  of  chlorine  in  (Strzyzow- 
SKi),  A.,  ii,  450. 
Oriijinium   florihundiim,    thymol    from 

tiie  oil  of  (Battandier),  A.,  i,  16.5. 
Orthoclase,   conditions  of   formation  of 

(Batu),  a.,  ii,  303. 
"Orthoform   neu."     See   Benzoic  acid, 

/«-amino-;)-hydroxy-,  methyl  ester. 
Orthonitric  acid.     See  under  Nitrogen. 
Osazones,  action  of  acetic  anliydride  on 

(Bii.TZ  and  Weiss),  A.,  i,  .59. 
Osmides,    iridium,    analysis   of  (LEinii': 

and  Qtennessen),  A.,  ii,  .576. 
Osmium,   hexavalent,    com])lex   salts  of 

(WiNTllEBERT),  A.,  ii,  219. 
Osmotic   ef|uilibrium,    displacement  of, 
by  surface  tension  (Kaufler),  A., 
ii,  531. 
membranes,   prepared  by  the  electro- 
lytic process  (Morse),  A.,  ii,  272. 
])rcs.sure.     See  under  Diffusion, 
properties   of  muscle   due    to  fatigues 

(Fletcher),  A.,  ii,  90. 
theory  and  the  tlieory  of  electrolytic 
dis.sociation  (Traube),  A.,  ii,  63. 
Osotriazoles,    formation    of  (Biltz  ami 

Wk[ss),  a.,  i,  59. 
Ovomucoid  fLANOsTEiN),  A.,  i,  451.  j 

Oxalacetic  acid,   ethyl  ester,   action  of 
tftrazf.ic  ililorides  on  (Rarlschong), 
A.,  i,  .5.5. 
Oxalic  acid,    formation    of,    by  moulds 
(F-.MMERMNf:),  A.,  ii,  447. 
electrolysis  of  (Salzkr),  A.,  ii,  129. 
velocity   and    nature   of  the   reaction 
between    bromine    and    (Richard.s 
and  Stull),  A.,  ii,   15. 
velocity  of  reaction  between  pota.ssium 
pernianpanate    and    (Kiirenkeld), 
A.,  ii,  134. 


Oxalic   acid,    iiheiiylhy<lrazides   of,    an<l 
their  acetyl  and  nitroso-derivatives 
(RtiLow),  A.,  i,  54. 
ferric   chloride  as  a  test  for  (Rosen- 
thaler),  A.,  ii,  765. 
estimation  of,   in  urine  (Albahary), 
A.,  ii,  579. 
Oxalic  acid,   salts,  coni]iounds  of,  with 
hydro£jen  fluoride  (Weinland  and 
Stille),  a.,  i,  731. 
double  .salts  with  ammonium  and  bis- 
muth (Allan  and  Phillips),  A.,  i, 
732. 
basic  bismuth  salts  (Allan).  A.,  i,  731. 
double  salts  with  bismuth  and  potass- 
ium (Allan  and  DeLury),  A.,  i, 
731. 
calcium  .s.alt,   r6le  of,  in  plant  nutri- 
tion (.Vmar),  a.,  ii,  505. 
sodiuin   salt,    use   of,    in    volumetric 
analyses  (Sorensen),    A.,    ii,  684, 
750. 
thallium  salts  (Rabe  and  Steinmetz), 

A.,  i,  146. 
thallium  hydrogen  salt   (Meyer  and 
OoLDscnMiPT),  A.,  ii,  212. 
Oxalic  acid,  aryl   esters  (Bischoff  and 
V.  HEnEN.STR6M),  A.,  i,  26. 
ethyl  ester,  condensation  of,  with  di- 
acetyl  (Diels),  A.,  i,  400. 
condensation  of,  with  ethylene  and 
trimethylene      dicyanides      (Mi- 
chael), A.,  i,  736. 
m-     and    /;-nitrophenyl   esters    (Bks- 
CHOFF  and  v.  Hedenstrom),  A.,  i, 
27. 
phenyl  ester,   decomposition  of  (Bis- 
choff and  V.    Heden.strom),  A., 
i,  26. 
^-tolyl  ester  (Fikma  Rud.  Rutgers), 
A.,  i,  479,  555. 
Oxalic  acid,  i/i'thiol-,  sodium  salt  (Auger 

and  RiLLv),  A.,  i,  310. 
Oxalodimolybdic  acid  (Rosenhkim  and 

I'.KiniiKiM),  A.,  ii,  374. 
Oxalomolybdic  acid,  salts  (Bailhache), 

A.,  i,  66. 
Oxaluria  (Lcz/.ato),  A.,  ii,  315. 
Oxalyl  chloride,  ethyl  ester,   action  of, 
on    mixed    magnesium    organic    com- 
])ounds  (r.KK;NARii\  A.,  i,  519. 
Oxalylbi8-;'aminobenzoylpyruvic    acid, 
ethyl  e.ster  (BiiLow  ami  Xotthohm), 
A.,  i,  863. 
Oxamic  acid,   ]>henylhviliaziiles  of,  and 
their   acetyl    and    nitroso-derivatives 
(Bi  i.ow).   A.,  i,   51. 
Oxamicdiphenyiamidine      (Sand.mkver 

and  ("(.szi/rn).   A.,   i,  4.s7. 
Oxamicdi  phenyl-,  ami  -o-  ami  -})-io\j\- 
amidines,  tlii<i-   (Sankmrykr),  A.,  i, 
486. 
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Oxamicphenyl-o-  and   -^^-tolylamidines, 
thio-   (Sandmeyer    and    Conzetti), 
A.,  i,  487. 
Oxamide,    hydroxy!-,    acid  function   of 

(ScHiFF),  A.,  i,  327. 
Oxanil,    f^ithio-,    preparation    and    re- 
actions of  (Sabaneeff  and  Rakow- 
sky),  a.,  i,  814. 
tsoOxazole    from    ethyl     JV-dimethyldi- 
carboxypyrryl-^j-benzoylpyruvate  (IjU- 
Low  and  Nottbohm),  A.,  i,  275,  863. 
zsoOxazole,  3-nitro-,    and   its   reactions 

(Hill  and  Hale),  A.,  i,  401. 
Ox-gall,  glycocholeic  acid  from  (Wahl- 

(JREn),  a.,  i,  302. 
Oxidation  and  reduction,  theory  of  some 
technical  processes  of  (Bodlander). 
A.,  ii,  59. 
mechanism  of  induced  (Loevenhari' 

and  Kastle),  A.,  ii,  415. 
by  chromic  acid  in  presence  of  other 

acids  (Prud'homme),  A.,  ii,  430. 
by  electrolytically   separated   fluorine 

(Skirrow),  a.,  ii,  69. 
with  permanganate,  kinetics  of  (Schil- 

off),  a.,  ii.  720. 
by    means    of    permanganates    (Ull- 
MANN  and  Uzbachian),  A.,  i,  626. 
by  means  of   ozone    (Harries),   A., 
i,  605,  807  ;  (Luther  and  Inglls), 
A.,  ii,  406. 
indirect,    by  salts  of  the  rare  earths 

(Job),  a.,  ii,  214. 
Auto-oxidation  of  cerous  salts  (Eng- 
ler  and  Ginsberg),  A.,  ii,  599; 
(Baur),  a.,  ii,  729. 
of     some    coal     tar     hydrocarbons 
OVeger),  a.,  i,  239. 
Oxidation  processes,    theory   of  (Man- 
chot),    a.,   ii,    151  ;  (Manchot   and 
Wilhelms),  a.,  ii,  152  ;  (Schiloff), 
A.,  ii,  276. 
a-Oxides,  mechanism  of  the  isomerisation 
of  (Krassusky),  a.,  i,  8. 
fomiation  of  aldehydes   and   ketones 

from  (Krassusky),  A.,  i,  8. 
of  olefines,  isomeric  transformation  of, 
into  aldehydes  and  ketones  (Mar- 
kownikoff),  a.,  ii,  200. 
Oximes,  formation  of,  from  phenylhydr- 
azones  (Fulda),  A.,  i,  199. 
cbullioscopic  behaviour  of,  in  benzene 

solutions  (Mameli),  A.,  ii,  711. 
oxidation  of  (Bamberger  and  Selig- 

man),  a.,  i,  99. 
stereoisomeric,        transformation       of 
(Francesconi    and    Piazza),    A., 
i,  835. 
electrolytic   reduction    of,    to   amines 
(Boehringer  &  Sohne),  a.,  i,  550. 
action  of,  on  thionyl  cliloiide  (Paw- 
LRWsKi),  A.,  i,  405. 


Oximes,    silver  and  mercury  compounds 
of  (Francesconi  and  Piazza),  A.,  i, 
835. 
test  for  (Whiteley),  T.,  45. 
See  also  Dioxiiiies. 
Oximino-.     See    also    the    parent    Sub- 
stance, ?'sonitroso-. 
Oximinocyanoacetic    acid,    esters,    elec- 
trical   conductivity    and    optical 
properties  of  (Muller),  A.,  i,  77. 
sodium  salts,  refraction  of  (Muller), 
A.,  i,  78. 
a-Oximino-ketones,     characteristic      re- 
action of  (Whiteley),  T.,  26. 
Oxyardisiol  (Gi;eshoff  and  Sack),  A., 

i,  508. 
Oxycelluloses  (Vignon),  A.,  i,  462. 
Oxycodeine  and  its  diacetyl  derivative 

(Ach  and  Knorr),  A.,  i,  849. 
Oxydase    from     Fungi     (Chodat     ami 

Bach),  A.,  i,  219. 
Oxydases  in  cuttle-fish   (Gessakd),  A., 
ii,  441. 
resolution  of  so-called,  into  0X3-genases 
and     peroxydases     (Chodat     and 
Bach),  A.,  i,  378. 
reaction    of,   with   hydrogen  peroxide 
(Gessard),  a.,  i,  590. 
Oxydihydroquinolines,  action  of  alkalis 
on   (Decker,   Eliasberg,  and  Wis- 
locki),  a.,  i,  718. 
6rtrfoOxy-l:4-diphenyldihydrotriazoIe 

(BuscH  and  Schneider),  A.,  i,  535. 
6-Oxy-2-ethyltliiolpyrimidine     and     its 
4:5-dimetliyl    derivatives,   Yjrei)aration 
of    (Wheeler    and    Merriam),   A., 
i,  525. 
Oxygen,    electrolytic     development     of 
(Coehn  and  Osaka),  A.,  ii,  261. 
liquid,    vapour   pressures   of,  at  tem- 
peratures below  its  boiling  point  on 
the  constant  volume  h3'(lrogen  and 
helium   scales   (Travers,    Senter, 
and  Jaquerod),  A.,  ii,  9. 
rendering  active  of  (Engler  and  Gins- 
berg), A.,  ii,  599. 
union  of,  with  carbon  monoxide,  and 
the  drying  of  gases  by  cooling  (GiR- 
van),  p.,  236. 
electrol3'tic,     action     of,     on     ozone 

(Jones),  A.,  ii,  595. 
reaction     between     phosphorus     and 

(Russell),  T.,  1263;  P.,  207. 
some  cases  of  the  wandering  of,  in  the 

molecule  (Lutz),  A.,  i,  147. 
eompressetl,  impurities  of,  and  the 
j)art  played  bj'  them  in  combustions 
in  the  calorimetric  bomb  (Berthe- 
lot),  a.,  ii,  70. 
influence  of  an  atmosi)here  of,  on  the 
resjuratory  exchange  (Hill  and 
Macleop),  a.,  ii,  30. 
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Oxygen,  influence  of  liigh  jpicssuie  of,  on 

the  circulation  of  the  blood  (Hill 

and  M.vcLEon),  A.,  ii,  30. 
influence   of  compressed   air  and,   on 

blood  gases  (Hill  and   M.4.cleod), 

A.,  ii,  493. 
calorific  value  of  (Kru.mmacheu),  A., 

ii.  3S4. 
Oxygen   compounds,   with   iodine,  elec- 
trocheniisiiy    of    (MItller),    A.,    ii, 
629. 
Oxygen,    titration    of   dissolved,    with 
indigo     and     hyposulphite     solution 
(Wan'gerix    and    VoklXndek),    A., 
ii,  99. 
Oxygenases,  resolution  of  so-called  oxy- 
dases into  (Chud.vt  and  Bach),   A., 
i,  378. 
Oxyhaemoglobin.     See     under     Ha^mo- 

glnbin. 
o-Oxylactones,  C17H12O5,  and  their  acyl 

derivatives,     from     piperonal     and 

phenvlpvruvic  acid  (Erlexmeyek), 

A.,  i',  701. 
Ci7H,404,     from     anisaldehyde      and 

phenyl  pyruvic   acid,  and   its  labile 

and  stable  lactones  (Erlex.meyer), 

A.,  i,  677. 
C19HJJJO3,  and  their  acyl  derivatives, 

from  phenyljjyruvicacid  andcumenc 

(Erlexmeyer),  a.,  i,  419,  702. 
constitution    of   (Erlenmeyek),    A., 

i,  701. 
2-OxymethyIbenziminoazoIe,         bu-di- 
brnnio-  (liAfZYNsKi  and  v.   NlEMEX- 
TnWSKl),  A.,   i,  121. 

6-Oxy-2-methyltliiolpyriniidine  and   its 
4-  and  5-methyl,  4-nietliyl-5-etliyl,  and 
4-phenyl   derivatives  (Wheeler   and 
Merkiam),  a.,  i,  524. 
70xy-2-phenyl  4-!3':5'-  dimethoxy- 
phenyl-l:4-benzopyranol  and  its  salts 
■Bri-ow  and  RiEss},  A.,  i,  715. 
2-Oxypyrimidine,  6-amino-.     See  Cytos- 

ine. 
60xypyrimidine,  2-amino-,  and  its  .salts, 
anil    acetyl    and    5-bronio-derivatives 
(Wheeler    and    Johnson),    A.,    i, 
526. 
Ozone,   formation  of  (Goldstein),   A., 

ii,  723. 
pr(jduction    of,   by   high   tension   and 

liigh     frequency    spirals     (Gt'ILLE- 

.mi.sot),  a.,  ii,  538. 
solubility,  estimation,  and  interaction 

of,  witlj  hydrogen  peroxide  (I SGLis), 

T.,  1010;  P.,  197. 
oxidation  by  means  of  (Harries),  A., 

i,  605,  807  ;  (Luther  and  I.nglis), 

A.,  ii,  406. 
action     of,     on      carbon      monoxide 

(WATER.S  ;  Jones),  A.,  ii,  594. 


Ozone,  action  of,  on  the  diphtheria  bacil- 
lus  and    its    toxin    (Arloing    and 
Troude),  a.,  ii,  318. 
estimation    of  (Ladenburg),    A.,    ii, 
237. 
Ozonic    acid     and    hydrogen    tetroxide 
(Bach),  A.,  ii,  17. 


Palabienic  acid.  Palabietic  acid  and  its 

salts,  Palabietinolic  acids,  and  Palo- 

resen  (T8cnii;in  and  Kukitschonek), 

A.,  i,  106. 

Palacheite   from    Knoxville,    California 

(Eakle),  A.,  ii,  490. 
Palladium,  liquid  hydrosolof  (Gutbier), 

A.,  ii,  82. 
Palmitic  acid,  lead  salt  (lead  tetrapalm- 

itale)  (Colson),  A.,  i,  601. 
Palmitic  acid,  thiol- (Auger  and  Billy), 

A.,  i,  310. 
Palmitins,  synthesis  of  (Gxjth),  A.,   i, 

226. 
a-Palmityldistearin  (Guth),  A.,  i,  227  ; 

(Kkeis  and  Hafner),  A.,  i,  457. 
yS-Palmityldistearin   (Kreis   and    Haf- 
ner), A.,  i,  457,  788. 
Palms,  composition  of  the  reserve  carbo- 
hydrates   of    the    albumen    of    some 
(Liexard),  a.,  ii,  36. 
Pancreas,  influence  of  the,  on  the  com- 
bustion   of    muscular    carbohydrate 
(Cohnheim),  a.,  ii,  738. 
uracil  from  autolysis  of  the  (Levene), 

A.,  ii,  438. 
end-products  of  the  auto-digestion  of 
the  (KuTSCHER  and  Lohmann),  A., 
ii,  670,  737. 
Pancreatic  cyst,  composition  of  a  licjuid 
from  a  (Aloy  and  Rispal),  A.,  ii, 
444. 
juice,  human  (Schu.mm),  A.,  ii,  32. 
proteolytic    activities    of    (Bayliss 
and  Starling),  A.,  ii,  668. 
Pandermite    from   Sultan    Tchair,    Asia 

.Minor  (BrnciKNBACH),  A.,  ii,  157. 
Pannarol  (Hesse),  A.,  i,  705. 
Papaveraldoxime   (Pictet  and    Kram- 

Ki;.s>,  A.,  i,  .■!58. 
Papaverine,    4'- Papaverine,   and    Papa- 
veramine  and  their  salts  (IIe.sse),  A., 
i,  773. 
Papaverine     iiydrofcrrocyanide     (Gres- 
HoKK),  A.,  i,  848. 
nitroso-,    and    xta    .salts    (Pictet   and 
Ki:amers),  a.,  i,  358. 
Paracasein.     See  under  Casein. 
Paraffin,   action  of  alkaliu  on   (Junr.s), 
a.,  ii,  143. 
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Paraflfin,  solid,  residual  condinttivityaiid 

ionisation   of,   under   the  inHncnce  of 

radium  radiation  (Becqtterei,),  A.,  ii, 

465. 

Paraformaldehyde.      Sue    under    Forni- 

aldehvile. 
Paraldehyde.      See  under  Acetaldehydc. 
Pararosaniline.     See  under  Rosaniline. 
Parasaccharin,   preparation   and   oxida- 
tion of  (KiLiANi  and  Naegell),  A., 
i,  10. 
Paris    green,    estimation    of    arsenious 

oxide  in  (Haywood).  A.,  ii,  754. 
Parthenogenesis,  artificial  (I;Yon),  A., 
ii,  558  ;  (Loeb),  A.,  ii,  737. 
in    star-fish,     carbon    dioxide    as    an 
agent  in  producing   (Delage),   A., 
ii,  162,  737. 
Passion  flower.     See  Ophiocaulon  Firin- 

galarense. 
Pasteur's    reaction    (Skraup),     A.,    i, 

649. 
Peas,  experiments  on,  in  water  culture 

(Golding),  a.,  ii,  748. 
Peat  molasses  as  food  for  hor.ses  (Gran- 

DEAU  and  Alekan),  A.,  ii,  96. 
Pelagosite  from  the;   island   of   Tremiti 
(Squixabol and  Ongaro  ;  DE  Gotzen), 
A.,  ii,  27. 
Penta-acetoxyhrazan,     2:5:7:8:10-     (v. 
Kostanecki     and     Lloyd),     A.,     i, 
646. 
Penta-acetylglucosamic    nitrile    (Neu- 

BERG  and  AVolff),  A.,  i,  74. 
Pentahenzoyltannic  acid  (Vournasos), 

A.,  i,  95. 
Pentamethoxyhrazan,  1:2:5  (or  10)  ; 
(v.     Kostanecki    and    Rost), 
i,  646. 
2:5:7:8:10-       (v.        KoSTAXECKI 
Lloyd),  A.,  i,  646. 
Pentamethylene     hromide,     action 

water  on  (HociistetteiO,  A.,  i,  305. 
Pentamethylenecarboxylic  acid,  mentliyl 
ester,    and    its    rotation    (Rupk    and 
LoTz),  A.,  i,  566. 
Pentane,  amino-.     See  Amylamine. 
2:4-fZiamino-   (Tafel    and    Pfeffeu- 

mann),  a.,  i,  288. 
a5-r;?'bydroxy-,      oxide     and     chloro- 
liydrin  of  (Possanner  von  Ehren- 
tiial),  a.,  i,  674. 
Pentane     {B-mcthylbulane),     7-chloro-/8- 
nitroso-;  polymerism  and  desmotrop- 
ism  of  (Schmidt  and  Au.stin),  A., 
i,  2. 
0y-rH-   and    ;Q7^-)!ri-nitro-    (Poni   and 

Costachescu),  a.,  i,  596. 
$yy-triuitvo-  (Schmidt  and  Austin), 
A.,  i,  3. 
ivoPentane,  products   of  the  slow  com- 
bustion of  (v.  Stepski),  a.,  i,  61. 


7:8- 
A., 

and 

of 


isoPentane,  action  of  nitric  acid  of  dif- 
ferent   concentrations   under  ]iressure 

on   (PoNi   and   Costachescu),   A.,  i, 

.f.96. 
<rr('. -Pentane,  nitro.so-  (Bamberger  and 

Seli(;man),  a.,  i,  322. 
ff/c/oPentane   coniywunds,    formation   of 

(KiVi'z  and  Spiess),  A.,  i,  742. 
Pentanedicarboxylic  acids.     See:  — 

Dim  etliylglutaric  acids. 

Methyladipic  acids. 

Trimetbylsuccinic  acid. 
Pentanetetracarboxylic  acid,  dihromo-, 

ethvl   ester  (Gi;egopy  and   Perkin), 

T..'7S2  ;  P.,  168. 
c//t7oPentane-l:l:2:2-tetracarboxylic 

acid,   ethyl  ester  (Kotz  and  Spiess), 

A.,  i,  742. 
Pentanetricarhoxylic     acid.       See    a;3- 

DiTuetbylpropanetricarboxylic  acid. 
«/(.7oPentanone,     compounds     of,     with 

aromatic  aldehydes  (Mentzel),  A.,  i, 

497. 
Pentene  ring  (Auekbach),  A.,  i,  412. 
Pentenedicarboxylic  acids.     See  : — 

Diniethylglutaconic  acids.    • 

Teraconic  acid. 
Pentenoic     acids     {amjr/ir.    and      tiglic 

ncirJs),  preparation  of  (Blaise),  A.,  i, 

507. 
Pentenoic  acids,  menthyl  esters,  and  their 

rotation    (Rupe   and    Zeltner),    A., 

i,  566. 
Penthiazoline     derivative,     Cj:,H^sN2S, 

from  hydroxy-0-isoh6xylamine  phenyl- 

thiocarbamide  (Kohn  and  Lindauer), 

A.,  i,  73. 
Pentosans,    digestibility    of   (Weiser), 
A.,  ii,  507. 

estimation  of  (ToLLENs),  A. ,  ii,  46. 

estimation  of  starch  in  presence  of 
(Weiser  and  Zaitschek),  A.,  ii, 
225,  515. 
Pentoses,  influence  of  putrefaction  on 
the  amount  of,  in  animal  organs 
(Ebstein),  a.,  ii,  92. 

new  bases  from  (Roux),  A.,  i,  463. 

estimation    of  (Tollens),   A.,  ii,  46, 

247  ;   (J.vGER  and    Uxger),  A.,  ii, 

187  ;    (Unger  and  Jager),  A.,  ii, 

456. 

Peppermint  oil   from   Piedmont   (Zay), 

A.,  i,  355. 
Pepsin-hydrochloric  acid,  eft'ect  of  heat- 
ing  on   the  solubility  of  nitrogenous 

food  constituents  in   (Volhard),  A., 

ii,  680. 
Pepsinpeptones  (Boiikel),  A.,  i,  783. 
Pepsins,   commercial,  presence  of  small 

quantities  of  tryjisin  in  (Bourcjuelot 

and  Hi';rissey),  A.,  i,  376. 
Peptones  (Siegfried),  A.,  i,  782. 
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Peracids,  catalysis  of  salts  of  (Plssau- 
.tewsky),  a.,  ii,  66,  375. 

organic,    liyilrolysis   of    (Clover   and 
RicnMOND),  A.,  i,  306. 
.'^iH-  also  under  tlio  paroiit  Acids. 
Percarbonic  acid.     See  uiulor  Carbon. 
Perchloric  acid.     See  under  Chlorine. 
Perchromic  acid.     See  under  Chromium. 
Percolumbic  acid  {perniobic  acid)  (Mem- 

KnFF  aiid  K asanezky),  A.,  ii,  734. 
Perillaoil  (Wijs),  A.,  i,  602. 
Period  of  induction.     See  Atiinity. 
Periodic  acid.     See  under  Iodine. 
Periodic    regularity   of    the    elements, 

attenijit    to  explain    physically  (liAT- 

sciUNsKi),  A.,  ii,  416. 
Perniobic  acid.     See  Percolumbic  acid. 
Peroxides  (Tanatau),  A.,  ii,  539. 

function  of,  in  cell-life  (Chodat  and 
Bach),  A.,  i,  219,  378  ;  (Bach  and 
CiioDAT),  A.,  i,  377,  671. 

organic,  hydrolysis  of  (Clover  and 
Richmo.nd),  a.,  i,  396. 

detection  of,  in  ether  (Jorlssen),  A., 
ii,  579. 
Peroxydases  (Bach   and  Ch(JDAt),   A., 

i.  377  ;    (CnoT)AT  and  Bach),   A.,   i, 

378. 
Peroxylamine8ulplionates(s^«/;j/i^tri7rtto) 

(Haca\  v.,  2S1. 
Peroxylaminesulphonic   acid  (Divei;s), 

P.,  2SS. 
Persulphuric  acid.     Sec  Care's  acid  and 

under  Su!])liui-. 
Peruranates.     See  under  UraniunL 
Pervanadic  acid.     See  under  VanadiunL 
Petit  grain  oil  iSrHi.MMf;L  &  Co.),  A.,  i. 

186  ;  (Walbaum  and  HiJTHio),  A.,  i, 

506. 
Petition  to  the  Society,  P.,  71. 
Petroleum,   Beaumont,*  free   sulphur  in 
(Thiele),  a.,  ii,  83. 

Galician,  nitration  of  tlie  low  boiling 
fractions  of  (Zaloziecki),  A.,  i, 
616. 

Roumanian,  composition    of    (Poni), 
A.,  i,  593. 
Petroleums,  estimation  of  sulphur  in  (v. 

K<<\  KK  :,  A.,  ii,  572. 
PhaenogamB,    production    of  alcohol   in 

(Takahashi),  a.,  ii,  170. 
Phase   rule    and    Phases.     See   Equili- 

lii'iuiii. 
Phellandrene      nitrites,     reduction     of 

'\Vai,i,a<  II  and  Bocker),  A.,  i,  105. 
Phellandrenes,  /'•  and  i^-,  and  tlieir  di- 

liioiiiidis     iSKMMLEK),     A.,    i,    641  ; 

(  KoMiAKflKKj,   A.,  i,  845. 

Phenacetylurethane  flJiKLs),  A.,  i,  325. 
6- Phenacyl  5  benzyk'/'/'/pentanone  and 

its  nioMoxiinc  (SroniiKand  VoLLAN'd), 
A.,  i,  115. 


3-Phenacyl-2:5-diphenylfuran    and   tlie 
action      of     hydrazine     liydrate     on 
(Paal  and  Schi'lzr),  A.,  i,  710. 
Phenacylnaphthalimidine  and  its  acetyl 
and  nietlivl  derivatives  (Zixk),  A.,  i, 
172. 
7-Phenacyl-7-phenylglutaric   acid   and 
its  .salts  (Wei;i)KRMANn),  A.,  i,  421, 
423. 
2-Phenacyltetrahydrow"quinoline     and 
its  2-acetic  acid,  ethyl  ester,  bromide 
of  (Wedekind  and  Okchslen),  A.,  i, 
517. 
9:10Phenanthracarbazole      and      9:u>- 
Phenanthra-r:2'-  aini  -2':1'-  naphtha- 
carbazoles  (.lArr  and  Maitlaxd),  T., 
275  ;  P.,  19. 
Phenanthrene  derivatives,  physiological 
aition    of  (Beucjell   and    P.schorr), 
A.,  ii,  502. 
Phenanthrene,   9-aniino-,   and    its   salts 
and  acyl  derivatives  (Schmidt  and 
Strobel),  a.,  i,  691. 
9-amiuo-lO-hydroxy-,  and  its  hydro- 
chloride, preparation  of  (Schmidt), 
A.,  i,  557. 
9-nitro-,    and    its   reduction   products 
(Schmidt    and    Stkobel),    A.,    i, 
691. 
9-Phenanthreiieazo-0-naphthol 

(Schmidt  and  Studukl),  A.,  i,  692. 
Phenanthrenecarboxylic  acids,  3:2-  and 
2:3-liydro.\y-,    and   their  salts,    acetyl 
derivatives  and  methyl  esters  (Wern- 
Ei:  and  KiNz),  A.,  i,  173. 
Phenazine,    r/?amiuo-,     and    3-amino-2- 
hydroxy-,  and   its   acetyl   derivatives 
(ilLLMANX   and   Mauthner),    a.,    i, 
199. 
Phenazonium    methyl    nitrate,    2:3-cli- 

amino-  (Ullmann),  A.,  i,  395. 
Phenetole,  aldoximatiou  of,  by  means  of 
mercuiy    fulminate    and     aluminium 
oxychloride  (Scholl  and  Kremper), 
A.,  i,  348. 
Phenetole,  2:5-fZJbromo-4-  and  -6-nitro- 
(.Iackson  andCALHANE),  A.,  i,  159. 
2:3:4-//'/bronio-t)-nitio-  (Jack.sox  and 
Fiske),  A.,  i,  689. 
ts'^Pheno-l:3:4-diazosuIphoiiine        (Ek- 

hom),  a.,  i.  411. 
Phenoc'/(/'>heptene  (Kiiting  and  Hunt- 
er), T.,  246;  P.,  11. 
Phenol,    condition    diagram    of    (Tam- 
mann),  a.,  ii,  15. 
viscosity     of,    in     tlie     lii|uid     state 

(Scarpa),  A.,  ii,  640. 
action    of    phosphoiois   on   (Wichel- 

HAiTs),  A.,  i,  818. 
compound    of,    with     ammonia     ami 
nickel      cyanide     (Hofmanx     and 
HocHTLEs),  A.,  i,  469. 
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Phenol,  o-aiiiino-,  iV-acetyl  derivative  of. 
and  its  isomeride  (Lees  and 
Shedden),  T.,  755  ;  P.,  132. 

iV-formyl      derivative     of      (B.\m- 
berger),  a.,  i,  634. 
2)-amino-,  action  of  carbonyl  chloride 

on  (Schonherr),  A.,  i,  477. 
bromouitro-derivatives  (Jack.son  and 

FisKE),  A.,  i,  688. 
2:5-fZibromo-6-nitro-,   and  its   barium 

salt  (Jackson  and  Calhaxk),  A., 

i,  160. 
o-chloro-,    preparation    of    (Hazard- 

Flamanu),  a.,  i,  622. 
2:S-A:5-tetrachloro-,     preparation     of 

(BARRALandGROSFiLLEx),A.,i,163. 
3-chloro-4-amino-,      and      3-chloro-4- 

nitro-  (Chemische  Fabrik  Grie.s- 

heim-Elektron),  A.,  i,  817. 
3:4-fiiiodo-,  and    its  benzoate  (Bren- 

ans),  a.,  i,  478. 
3:5-diiodo-,    nnd  its   ethyl  ether  and 

acetate  (Brenans),  A.,  i,  336. 
nitro-derivatives,       constitution       of 

(Hirsch),  a.,  i,  623. 
m-nitrO",  electrolytic  reduction  of,  in 

alkaline  and  in  acid  solutions  (Klap- 

pert),  a.,  i,  85. 
p-mtTo-,  as  indicator  (Goldberg  and 

Naumaxn),  a.,  ii,  684. 
isomeric  f^initro-derivatives,  separation 

of,    and    their    physical    properties 

(HOLLEMAN  and  WlLHELMY),  A.,  i, 

336. 
2:4:6-<riuitro-.     See  Picric  acid. 
3-nitro-4-amino-  (Fici),  A.,  i,  162. 
Phenol  bromide,   <;-ibromo-,  velocity  of 
transformation    of,    into   tetrabromo- 
phenol  (Belzer),  A.,  ii,  415. 
Phenols,     new     method     of     forming 

(Bodroux),  a.,  i,  249. 
dependence  of  the  acidity  of,  on  their 

composition    and    structure    (Rai- 

Kow),  A.,  i,  754. 
freezing  point  curves  of  binary  mix- 
tures of  amines  and  (Philip),   T., 

814;  P.,  143. 
ebullioscopic  behaviour  of,  in  benzene 

solutions  (Mameli),  A.,  ii,  711. 
influence  of  substituents  in  tbe  nucleus 

on  the  stability  of,  towards  carbon 

dioxide  at  tlie  ordi?iary  temperature 

(Raikow  and  Momtschilow),   A., 

i,  162. 
condensation  of,  with  esters  of  unsat- 

urat»?d  acids (Ruhemann),  T.,  1130; 

P.,  201. 
action   of    benzenesulphinic    acid    on 

(Hin.sberg),  a.,  i,  251. 
condensation  of,  with  benzyl  chloride 

in  presence  of  metals  (Bakunin), 

A.,  i,  819. 


Phenols,   action    of  chloroform  on  (Au- 
WEKS  and  Keil),  A.,  i,  100. 
condensation    of,    with   dinitriles   (v. 

Meyer),  A.,  i,  482. 
decomposition  of  diazonium  salts  with 
(NoRRis,  Macintyre,  and  Corse), 
A.,  i,  372. 
comjiounds  of,   with   phosphoric  acid 
(Hoogewerff  and  van  Dorp),  A., 
i,  170. 
niicrochemical  detection  and  discrimin- 
ation of  the  (Behrens),  A.,  ii,  455. 
estimation  of,  in  drugs  (Barral),  A., 
ii,  338. 
Phenols,  ;o-alkylated,  behaviour  of,  to- 
wards Caro's  reagent  (Bamberger), 
A.,  i,  624. 
free  and  united  with  sulphur,  in  urine 
(Monfet),  a.,  ii,  671. 
Phenolaminoacetamides  and  their  ethers 

(LvMiERE  and  Perrin),  A.,  i,  832. 
Phenolanthraquinone   and   its    diacetyl 
and  dibenzoyl  derivatives  (Scharwin 
and  Ku.snezof),  A.,  i,  640. 
Phenol-2-azo-;3-naphthol,     '3:5-dihromo- 
and   chloro-    (OiiTONj,    T.,.804;    P., 
162. 
Phenol-2-    and     -4-azo/3-naphthols,    o- 
and    wi-chloro-    (v.    Niementowski), 
A.,  i,  133. 
Phenol-/8-naphthisatin        and         thio- 

(Wiciielhaus),  a.,  i,  632. 
Phenolphthalein  as    indicator   (Schma- 
tolla),  a.,  i,  95. 
behaviour  of,  towards  normal  and  acid 
alkali  carbonates  (Giraud),  A.,  ii, 
543. 
Phenolphthalein,  tetraiodo-,  preparation 

of  (Kalle  &  Co.),  a.,  i,  832. 
Phenomorpholone,  electrolytic  reduction 
of  (Lees  and  Shedden),  T.,  754  ;  P., 
132. 
Pheno-tetrazole-  and  -triazole-carboxylic 
acids    (Marckwald    and     Rudzik), 
A.,  i,  515. 
Phenoxazine,      amino-derivatives,     and 
their     chlorides     and     dichromates 
(Kehrmann  and  Saageb),   A.,  i, 
280. 
nitro-derivatives,     and      their      salts 
(Kehrmann  and  Saager),  A.,  i, 
280. 
Phenoxides,  o-,  m-,  and  ;;-nitro-,  alkali, 
relations  between  colour,  composition, 
and  constitution  of  the  (Frazer),  A., 
i,  816. 
Phenoxyacetic   chloride,   action   of,   on 
benzene  and  its  derivatives  (Stoermer 
and  Atexst.Kdt),  A.,  i,  41. 
Phenoxyacetone,  condensation  of,  with 
benz.ildehydc  (Stoermer  and  Wehln), 
A.,  i,  40. 
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Phenoxyacetylene  and  its  metallic  tle- 

livatives  (Sli.mmku),  A.,  i,  249. 
a-Phenoxyethylene    and     its    w-bromo- 

doiiva lives  iSi.immer),   A.,  i,   249. 
Phenoxyfumaric  acid  and  its  ethyl  ester 

(K.vi'K  A.,  i.  49. 
Phenoxymethyl  anisyl,  y'-ethoxyphenyl, 
ami  l:3-dimethoxyphenyl  ketones  and 
the  oxinies  of  the  anisj'l  and  yj-etlioxy- 
phenyl  compounds  (8T0EUMEK  and 
Atknstaut),  a.,  i,  42. 
a-Phenoxypropionyl  chloride  (Sk  I K II M  Kii 

and  ATKNsrADT),  A.,  i.  42. 
7-Pheiioxypropyl  iodide  and  the  action 
of     sodium    on    (Hamonet),    A.,     i, 
2.')!. 
Phenyl  acetyliminodithiolcarbonate 

(Si'AHU),  A.,  i,  478. 
benzyl  ethers,  .substituted(FAUB\VEUKE 
voKii.  Mei.ster,  Lucius,  &  Hrux- 
i.vg).  A.,  i,  817. 
carbonate  (Bischoff  and  v.   Heden- 
sTROM),  A.,  i,  26. 
transformations  of  (Fosse),    A.,    i, 
485. 
ethers  (Cook  and  Frary),  A.,  i,  168  ; 
(Cook   and   Eberly),    A.,   i,    250; 
(Cook),  A.,  i,  337;  (Thoms),  A.,  i, 
415,  558. 
ethyl  and  ethylene  ethers,  brorao-  and 
chloro-derivatives    (Sfoermer    and 
Guhl),  a.,  i,   848. 
^-iodotluoride,     bromo-     (Weinland 

and  SriLJ.E),  A.,  i,  748. 
methyl  and  ethyl  ethers,    5-chloro-2- 
iixono-  and  -'l-A'.Q-lr i-nit\o-  (Blank- 
SMA),  A.,  i,  158. 
a-    and    /S-naphth}'!    ethers    (Honig- 

SCHMID),  A.,  i,    165. 

o-tolyl  ether,  ^^-ainino-,  and  its  salts 

(Cook  and  Ebeiu-y),  A.,  i,  250. 

;i?-nitro-,   and   its  sulphonic    acid 

and  its  salts  (Couk  and  Ekekly), 

A.,  i,  250. 

o-tolyl     ether,    rfinitro-    (Cook     and 

Eberly),  A.,  i,  251. 
m-tolyl  ether,  p-amino-,  and  its  salts 
(Cook  and  Frauy),  A.,  i,  163. 
jo-nitro-,   and   its  nitro-derivative 
and  salphonic  acid  and  its  salts 
(Cook  and  Frary),  A.,  i,  163. 
p-tolyl  ether,  ju-amino-  and  its  salts, 
and     nitrii-derivutive.s    (Cook), 
A.,  i,  337. 
7>-nitro-,  and   its   snlphomc  acid 
and  its  salts  (Cook),  A.,  i,  337. 
;j-tolyl  sulphide,  amino-,  ami  its  salts 
and  acyf  and  aldehy<iic  derivatives 
(v.  Meyer  and  Heidusciika),  A., 
i,  808. 
Phenylaoetaldoxime,  formation  of  (Boit- 
\i.ALLi  and  Wahi.),  A.,  i,  616. 


Phenylacetamide,  A'-benzoyl  derivative 
(Wheki.ek,  Johnson  and  McFar- 
LAM>),  A.,  i,  859. 

Phenylacetamide,        p-chloro/sonitroso- 

i^Zl.MMEIt.MANN),    A.,    i,    92. 

Phenylacetic  acid,  (^itiiio-  (Houben  and 

Kksselraul),  a.,  i,  42. 
Phenylacetonitrile      (benzyl     cyanide), 

action    of    cyanogen   bromide   on    (v. 

Braun),  a.,  i,  697. 
Phenylacetonitrile  {benzyl  cyanide),  p- 
cliloro-,  and  its  condensation  with 
aromatic  esters  in  presence  of  sodium 
ethoxide  (v.  Walther  and  Hirsch- 
bero),  a.,  i,  494. 

^-nitro-,  ^j-methylcyanoethylamino- 
phenylimide  of  (rtAciis  and  Kraft), 
A.,  i,  335. 

isouitroso-,  and  its  salts  and  chloro- 
and  nitro-derivatives,  and  their 
methyl  ethers,  benzoates,  and  addi- 
tive compounds  (Zijimermann),  A., 
i,  91. 
Phenylaceturic   acid,   ethyl    ester,    and 

nitrilc  (Ki.ages  and  Haack),    A.,   i, 

560. 
l-Phenylacetylamino-2:5-dimethylp3rr- 

role    and    its   -3-4-dicarboxylic   acid 

(BtJLOW  and  v.  Kkafft),  A.,  i,  196. 
Phenylacetyl-fJ-chlorobenzyl      cyanide 

and  its    oxinie  and    [iheuylhydrazone 

(v.  WAi/niEit  and  Hikschberg))  A., 

i,  495. 
PhenylacetylcMorophenylacetic      acid, 

ethyl  ester  (v.  Walther  and  HiRSCH- 

berg),  a.,  i,  495. 
Phenylacetylene,   y^-nitro-   (Wieland), 

A.,  i,   767. 
Phenylalanine,    production    of    homo- 

genlisic  acid  from  (Falta  and  Lang- 
stein),  A.,  ii,  496. 
A-Phenyl-.S-allyb^/thiourethane         (v. 

Braun),  A.,  i,   15. 
Phenylaminocrotonatebenzylideneaceto- 

acetic      acid,     ethyl      ester     (Knoe- 

venagel,    Erler,    and    Keinecke), 

A.,  i,  652. 
Phenyl''c^7'aaminoditolylmethane         p- 

amino-,  and  its  acetyl  derivative  and 

;y-nitro-    (Ull.mann    and    Grether), 

A.,  i,   447. 
Phenylaminoglyoxime    ;«roxide   (Wie- 

i.ANin,   A.,   i,   77U. 
a-Phenyl-2  amino  3-hydroxy4meth- 

oxycinnamic  acid  (i'sciiuRR  and  Vogt- 

iiKiiiLj,  A.,  i,  184. 
Phenylamino-.     See  also  Anilino-. 
Phenylamyldisulphone  ethane  and 

-methane  (I'ns.sKR  and  Hazaru),  A., 

i,  243. 
/3-Phenyl-/3-amylene  and  its  dibromide 

(Klages  and  Hahn),  A.,  i,  19. 
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3-Phenyl-5-ainylpyrazole  (Moukeu  ami 

Bkaciiix),  a.,   i,  581. 
Phenylanisylacetylene    (Moureu    and 

BuArHiN),  A.,  i,  f)81. 
Phenylanthranilic    acid    and    «t-nitro- 

(Ullmann),  a.,  i,  692. 
Phenylazo-.     See  also  Bcnzeueazo- 
Phenylazoacetaldoxime      (Bamberger 

and  Pemsel),  A.,  i,  283,  284. 
Phenylazoacetoacetic  acid,  and  jj-bromo- 
and      ^j-chloro-,      mentliyl      esters 
(Lapworth),  T.,  1120;   P.,  149. 

ethyl  ester,  action  of  ^-nitrobenzalde- 
hyde  on  (Prager),  A.,  i,  540. 
Phenylazocyanoacetic    acid,    ^^bronio-, 

menthyl    ester   (Bowack    and    Lap- 
worth),   P.,  23. 
Phenylazocyanoacetic  acids,  a-  and  /3-, 

ethyl     esters     ("Weissbach),-     A.,     i, 

541. 
Phenylazoethane,    reactions    of   (Bam- 
berger and  Pemsel),  A.,  i,  282. 
Phenylazoimide.     See  Triazobenzene. 
Phenylazo-yu-nitrobenzylideneacetone 

(Prager),  A.,  i,  540. 
Phenylbenzenylamidine,   as-  and  s-acyl 

derivatives   of  (Wheeler,  Johnson, 

and  McFarlaxd),  A.,  i,  859. 
Phenylbenzenylamidine,  ^-chloro-,  and 

its  salts,  acy],  carbamide,   and   thio- 

carbamide  derivatives,  and  thiocyan- 

ate,  and  the  action  of  picryl  chloride 

and  of  hydroxylamine  hydrochloride 

on  (v.  Walther),  A.,  i,  582. 
Pheny  Ibenzenylaminoxime,     jo-chloro- , 

and   its  salts  (v.    Walther),   A.,  i, 

583. 
Phenylbenzenylhydrazidine      and      its 

hydrochloride    (Voswinckel),    A.,   i, 

777. 
2-Phenylbenziminoazole,    synthesis    of 

(Pawlewski),  a.,  i,  661. 
ti-Phenylbenzoic     acid,     synthesis     of 

(Weger  and  D(')RIXg),   A.,   i,  410. 
2-Pheiiyl-l:4-benzopyranol-4-carboxylic 

acid,  7-hydroxy-,  and  its  lactone  and 

ester,    and    diacetate     of     the    ester 

(BuLOW      and     AVagner),      A.,      i, 

647. 
Phenylbenzotriazole,  2-ji;-hydroxy-(ELBs 

and  Kkiper),  A.,  i,  662. 
1-Phenylbenzoxazole,  5-liydroxy-  (Hen- 

KicH  and  Wagner),  A.,   i,  89. 
Phenylbenzylamyldisulphonephenyl- 

methane  (Posner  and  Hazard),  A., 

i,  24:3. 
Phenyl-benzyl-  and  -methylbenzyl- 

benzenylamidinee  (Landek),  T.,  327  ; 

P.,  16. 
Plienylbenzyl-5-benzylidene->|/-thio- 

hydantoin  (Wheeler  and  Jamieson), 

A.,  i,  521. 


Pheiiylbenzyldisulphone-dimethyl- 
methane,     -ethane,      methane,     and 
-phenylmethane   (Posnkr  and   Haz- 
akd),  a.,  i,  243. 
Phenylbenzylidenemethylpyrazolone, 
condensation    of,    with    ethyl    aceto- 
acetate  and  with  deoxybenzoin  (Knoe- 
VENAGEL  and  Heeren),  a.,  i,  661. 
3-Phenyl-6-benzylidenerhodanic       acid 
(Andreasch  and  Zipseii),  A.,  i,  856. 
Phenylbenzylmethyldihydrotriazole, 
enduthio-   (BuscH   and    Schneider), 
A.,  i,   534. 
Phenylbenzyb^thiocarbamic   acid,  am- 
monium salt  (Heller  and  Michei^, 
A.,  i,  477. 
A-Phenyl-^S'-benzylrfithiourethane     (v. 

BuAFN),  A.,  i,  15. 
Phenyl  bromo-o-hydroxytolyl  and  bromo- 
o-hydroxy-7>-xylyl    ketones    (Barto- 
LOTTi  and  LiNAKi),  A.,  i,   177. 
Phenyl  bromo-4-hydroxy-o-xylyl  ketone 
and     its    oximes    (Bartolotti     and 
LiNARi),  A.,  i,  177. 
Phenylbutadiene  f/j-  and  fc<r«-broniides 

(Ruber),  A.,  i,  471. 
a-Phenylbutane,  7-aniino-,   and  its  de- 
rivatives (Harries  and  de  Osa),  A.. 
i,  815. 
o  Phenyl- a-butylene,  7-amino-,  and  its 
acyl  derivatives  (Harries  and   de 
Os.-v),  A.,  i,  815. 
and    its    fZi'bromide    and    o-chloro-;8- 
bromo-   (Kunckell  and   Siecke), 
A.,  i,  331. 
;8-Phenyl-;8-butylene       (Klages       and 

Hahn),  a.,  i,   19. 
Phenylbutylenes,     isomeric    (Harries 

and  DE  (Jsa),  A.,  i,  815. 
Phenylbutyl-l:3-)8  naphthwooxazines, 

2:4-  and  4:2-  (Betti),  A.,  i,  510. 
Phenylbutyric  acid,  7-amino-,    and  its 
hydrochloride  and  lactam  (Kohl),  A., 
i,  234. 
Phenylbutyric-o-carboxylic    acid   (Kip- 
ping and  Hunter),  T.,  249  ;  P.,  11. 
Phenylbutyrolactone,  o-hydroxy-,and  its 
conversion  into  ^-benzojd propionic  acid 
(Erlenmeyek),  a.,  i,  32. 
Phenylcarbamidogalactamine        penta- 

phenylc;irl)aniatc  (Korx),  A.,  i,  73. 
Phenylcarbamidoleucylglycylglycine 

(Fischer),  A.,  i,  800. 
Phenylchloromethylenecamphor  and  the 
action  of  aniline  and  alcoholic  ammonia 
on  (Fohster),  T.,  104. 
Phenyl-6-chloro-l-tolyl-3-thiocarbamide 
(Bamberger  and  de  Werra),  A.,  i, 
22  ;  (Bamberger,  Ter-Sarkissjanz, 
and  DK  Werra),  A.,  i,  25. 
3-Phenyl-5  cinnamylidenerhodanic  acid 
(Andreasch  and  Zipser),  A.,  i,  856. 
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Phenyl  wocrotonamide  (Koiii),  A.,  i,  234. 

Phenyldi-ji'-aiiisylcarbinol  aiul  its  de- 
livaiivis  ^v.  Haeykk,  Villiger,  and 
11ai.i.knsi.i:i;i:n),  A.,  i,  Sl'J. 

Phenyldicampliorylcarbinol  (Mal.m- 
i;i;k,n),  a.,  i.  711. 

Phenyldiethylammonium  y'-  /iodides 
(S rill iM  11(11. m),  a,,  i,  -162. 

Phenyldiethylcarbiuol,  (/-liydroxy-,  and 
its  iiu'thyl  otluT  uMorxiK),  A.,  i,  482. 

Phenyl-a^S-diethylhydrazine  and  its 
benzoyl  derivative  and  nitrosoaiuine 
(B.\mbei;i;f,k  and  Ticiiwinsky),  A.,  i, 
131  :  (TiniwiNSKv),  A.,  i,  442. 

Phenyldiethyltriazine.  See  Ethylaiiil- 
ine. 

l-Phenyl-3:5-diethylurazole  (Whekleu 
and  Jtiii.\s()N\  A.,  i.  tiy:j. 

7-Phenyldihydro-)3-naphtliacridine  and 
)ii-  and  ^'-nitro-  (Ha.^sej,  A.,  i,  366  ; 
(Ullmann  and  Fetvadjian),  A.,  i, 
521. 

Phenyldi-o-hydroxybenzilosazones,  ^- 
liiuino-,  o-  and  P-,  and  their  acetyl 
drrivatives  (BiLiz  ;iiui  Siedex),  A.,  i, 
120. 

9-Phenyl-2:7-dimethylacridine  and  its 
hydride  and  m-  and  ^-ainiuo-  and  vi- 
and y/-nitro-   (Ullmann   and   Wein- 

TKAUB),   A.,  f)19. 

Phenyldimethyl-?;i-bis(r!/cZohexenone 

and  its  dioxime  and  plienyiliydrazone 

(  Kn(>evena(;ei,i,  A.,  i,  637. 
Phenyl/i'-dimethylnaphthasafranine,  7> 

aniiiio-  (Fhihku  :iiid  Heim'),  A.,  i,  60. 
l-Phenyl-3:5-dimethylpyrazole    4-nitro- 

and   4-nitroso-    (Wulff,   Bock,  Lok- 

ENTZ,  and  Trappe),  A.,  i,  210. 
1-Phenyl  4:4-diinethyl-3:5-pyrazolidone 

I  I'f.ukin  i,  'I'.,  12j.'). 
1  Phenyl  2:3-dimethyI-5-pyra2olonedi- 

acetic  and  -dipropionic  acids,  ainino- 

(Fakbwehke  vuiiM.  .Meistek,  Lutiu.s, 

iV  IjiMNiNt;),  A.,  i,  .S66. 
l-Phenyl-3:5-ditolyltriazoles,        bromo- 

and    chloro-derivatives,     syntliesis   of 

(V.  WALTHERand  Krumbieoel),  a.,  i, 

661. 
Fhenylenebisaminoacetamides,   m-  and 

/<■  (Lr.Mii'.KE  .md  Tebkin),  A.,  i,  832. 
^-Phenylenebisdiazosulphide       (Green 

and  I'EiiKlNj,  '1'.,  120;',  ;   P.,  206. 
o-Phenylenediamine,  uxiiLilion  of  (Ull- 
.MANN  aipl  .M  AT  riiNEp.),  A.,  i,  lity. 

3:4:;')  // /iMoniu-    .Iack.son  and  Fl.sKE), 
A.,  i,  tJ'.'U. 
7«-Phenylenediamine,        2:4-rfibronio-6- 
nitro-  (Jai'K.sun  and  Fiske),  A.,  i, 
690. 

4-nitro-  (Aktien-Gesell-suhakt    fOi: 
Anh.in-Fabrikation),  A.,  i,  54. 

2:4:6-^initro.  (Ulankhma),  A.,  i,  158. 


jtf-Phenylenediamine,  2:5-(Zibronio-,  and 

its  liytliocliloride  (Jackson  and  Cal- 

iiANE),  A.,  i,  159. 
Phenylenediamines,  o-,  m-,  and  j^-,  in- 
teraction ol,  with  inalonic,  succinic, 
and  isosucciuic  acid.s  (Meyer),  A.,  i, 
442. 

interaction  of,  with  plithalic  and  suc- 
cinic  anhydrides    (Meyei;),   A.,    i, 
443. 
^;-Phenylenediamine-di-  and  -tetra-thio- 

sulphonic    acids   and    their   reactions 

(Green  and  Pekkin),  T.,  1201  ;  P., 

206. 
/«-Phenylene-*diethyldiamine  and  -s-di- 

ethyldinitroamine,  ^raiitro-  (Blank.s- 

ma),  a.,  i,  158. 
//i-Phenylene-A-dimethyldiamine,  2:4:6- 

trinilio-  (Blanks.ma),  A.,  i,  158. 
/'-Phenylene-^\'-dimethyldiaminedithio- 

sulphonic  acid  (GreexN  and  Pekkin), 

T.,  1212. 
//i-Phenylenedimethyldinitroamine,      4- 

bromo-2:6-rf/nilio- (Blanksma),  A.,  i, 

333. 
Phenylene-2:3-naphthylene   oxide   {bra- 

zan)    and    2:7;8-5-/t'^/-aliydroxy-,    and 

its    cetracetyl    derivative  (V.  Ko.stan- 

ecki  and  Lloy'u),  A. ,  i,  645. 
a-Phenylethane,    a-nitro-,    and    its     »|/- 

nitrole,  and  ;f-nitro-  (Bamberger  and 

Seugman),  a.,  i,  324. 
Phenylethanol-carbamide  and  -thiocarb- 

amide  (^Knuru  and  Kus.si.ek),  A.,  i, 

465. 
Phenylethenyl-mono-     and    -di-phenyl- 

hydrazidines    (Voswinckel),    A.,    i, 

778. 
Phenylethoxyglyoxime  ^^croxide   (Wie- 

LANDj,   A.,  I,    770. 

/3-Phenylethyl  alcohol  and   its  acetate 

(GRKiNAUD),  A.,  i,  819. 
a-Phenylethylamine,        oxidation        of 

(Bamberger  and  Seligman),  A.,  i. 

324. 
o-Phenylethylamines,  d-  and  1-,  salts  of 

(HiNTER    and    Kipping),   T.,  1147  ; 

P.,  203. 
Phenylethylbenzenylamidine  (Lander), 

T.,  320  ;   P.,  15. 
Phenylethyldisulphone-ethane,     -meth- 
ane,   dimethylmethane  and  -phenyl- 

methane  (I'osNER  and  Hazard;,  A.,  i, 

L'13. 
Phenylethylglycollic  acid,  and  its  ethyl 

•■sl<  1   (<iKi(iN.\i;ii),  A.,  i,  32. 
oi-Phenylethylhydrazine  and  its  benzoyl 

deriviiiive(BA.MiiERGER  and  TicinviN- 

8KY),  A.,   i,  131  ;  (TiciiwisNKY),  A., 

i,  442. 
Phenyl  ethyl  ketone.     See  Propioiilien- 
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2  Phenyl-4-etliyl8emicarbazide,  and  its 
l-f/itMocarboxylic  acid,  methyl  ester 
(BuscH  ami  Fhey),  A.,  i,  538. 

Plienylethyl->|/-(Z/tliiobiurets  (Johnsox 
and  Biustol),  A.,  i,  751. 

Phenylethyl-o-  and  -?p-toluidines,  2:4- 
</nntro-  (Reitzknstkin),  A.,  i,  816. 

/3-Phenylglutaric  acid,  nitro-  derivatives, 
and  tlu'ir  isomerides  (Schroeter  and 
Meerwein),  a.,  i,  831. 

Phenylglycinamide,  ^-cliloro-  (LuMifiuE 
aud  Peukin),  A.,  i,  832. 

Phenylglycine,  behaviour  of,  in  the 
orj,'ani.sm  (Rosenfeld),  A.,  ii,  743. 

Phenylglycine-o-carboxylic  acid,  prepar- 
ation oi(FARBWERKE  VORM.  MeISTER, 

Lucius,    &    Brtjning),   A.,    i,    754, 

832. 
Phenylglyciner'-carboxylic  acid,  esters, 

acyl  derivatives  (Chemische  Fabrik 

VON  Heyden),  a.,  i,  487. 
Phenylglycine  w-carboxylodiamide 

(LuMifeiiE  and  Perrin),  A.,  i,  832. 
Phenylglycinethioamide-o-carboxylic 

acid,    £sters    (Badische   Anilin-   & 

Suda-Fabrik),  a.,  i,  627. 
Phenylglycinyl  ethyl  urethane,  o-cliloro- 

(Frerichs   and    Breustedt),    A.,  i, 

18. 
Phenylglycollic    acid    (Oechsner    de 
CoNiNcK  and  Raynaud),  A.,  i,  458  ; 
(Oechsner   de    Coninck),    A.,    i, 
629. 

methylene  derivative   of  (de  Bruyn 
and  Alberda  van  Ekenstein),  A., 
i,  149. 
5-Phenylglyoxaline  and  its  platiuichlor- 

ide  (PiNNKR),  A.,  i,  123. 
Phenylglyoxyldicarboxylic  acid,  bromo- 

(Graebe  and  Guinsbourg),  A.,  i,  409. 
Phenylguanidine,      cyano-     (Wheelei: 

and  Jamieson),  A.,  i,  751. 

0  Phenylguanidinebenzoic  acid 

(Wheeler,    Johnson,   and    McFar- 
land),  a.,  i,  859. 

1  -Phenyl-3-hexahydrophenyltriazole,  5- 

hydroxy-,  and  its  acetate  (Rupe  and 
Metz),   a.,  i,  536. 

l-Phenyl-3-hexahydrophenyl-5  triazol- 
oiie-3-carboxylainide       (Rupe      and 
Metz),  A.,  i,  536. 

7  Phenylhydantoic  acid,  and  its  ethyl 
ester,  and  the  action  of  sodium  ethox- 
ide  on  the  ester  (Bailey),  A.,  i,  129. 

/3-Phenylhydantoin  and  its  bromo-, 
chloro-,  and  7-alkyl  compounds  and 
the  bromo-  derivatives  of  the  alkyl 
compounds  (Frerichs  and  Breu- 
stedt), A.,  i,  16. 

Phenylhydrazidimethylmalonic  acid  and 
bromo-,  methyl  esters  (Perkin),  T., 
1225. 


Phenylhydrazine,  action  of,  on  acetic, 
benzoic,  and  isovaleric  esters 
(Baidakowsky  andSLEPAKA),  A.,i, 
441. 

action  of,  on  alkyl  bromides  and  iod- 
ides (Allain  Lecanu),  a.,  i,  778. 

action  of  boron  trichloride  on  (Escales 
and  KlinCx),  A.,  i,  120. 

action  of,  on  formic  esters  (Baidakow- 
sky and  Reform atsky).  A.,  i,  441. 

reaction  of,  with  ketones  (Petrenko- 

KrITSCHENKO  andELTSCHANINOFF), 

A.,  i,  440. 

action  of,  on  the  oxygen  compounds  of 
selenium  aud  tellurium  (Gutbier), 
A.,  i,  120. 

acetyl  derivative  of  (Baidakowsky 
and  Slepaka),  A.,  i,  441. 

compound  of,  with  triphenylc.arbiuol 
(Tschitschibabin),  A.,  i,  88. 

estimation  of,  in    hydra;?ones  and   os- 
azones  (Gkimaldi),  A.,  ii,  342. 
Phenylhydrazine,  o-cyano-,  and  its  salts 

and  acyl   derivatives  (Gabriel),   A., 

i,  445. 
4-Phenylhydrazine-2:6-dinietliylnicotin- 

ic  acid  and  anhydride  and  its  methyl 

derivative  (MiCHAELlsand  V.  Arend), 

A.,  i,  292. 
Phenylhydrazonecyanoacetic  acid,  ethyl 

ester,      and     its     acetyl     derivatives 

(Weissbach),  a.,  i,  541. 
Phenylhydrazones,    conversion   of,  into 

oximes  (Fulda),  A.,  i,  199. 
9-Phenyl-l:2:2':l -hydronaphthacridine 

and   its    salts    (Ullmann,    Fetvad- 

JIAN,  and  Racovitza),  A.,  i,  521. 
Phenyl- a' -hydrophthalamic  acid  and  p 

hydroxy-  (Piutti  and  Abatti),  A.,  i 

424. 
Phenylhydroxyglyoxime  joeroxide  (Wie 

land),  a.,  i.  770. 
Phenylhydroxylamine,     behaviour     of. 

towards  hydroxylamine  and  air  (Bam 

berger),  a.,  i,  84. 
Phenyl-o-hydroxynaphthylmethane,  p 

ammo-,    and     its     acetyl    derivative 

(Friedlander  and  v.  Horvath),  A. 

i,  253. 
Phenylindazole  from  benzene-o-azobenz 

yl  alcohol  (Freundler),  A.,  i,  585. 
Phenyliodomethylthiolphenyl-jt)-tolyl- 

thiodiazoline    (Busch   and    Blume), 

A.,  i,  .535. 
Phenylitaconic    acid    and    its    methyl 

ester  (Heciit),  A.,  i,  700. 
Phenyllactyl  methyl  ketone,  o;)-r/mitro-, 
and   its    phenylhydrazone    (Fried- 
lander  and  Cohn),  A.,  i,  264. 

6-nitro-3-amino-,  A^-acetyl  deriva- 
tive (Friedlander  and  Fritsch), 
A.,  i,  347. 
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Phenyl-aa'lutidylalkine,  »!-iiitro-.    Scf 

Dihy(li'o.st\-ryl-6-iiictli3"lpyiidiiie,       2- 

?/)iiitro-o-liydrox3"-. 
Phenylmagnesium    bromide,   action    of 
ciirlHin  ilioxidooii  (Sciiroeter),  A., 
i,  Sl'l. 

action  of  soleniuni  and  of  siiliihur  on 
(Tarovkv),  a.,  i,  748. 

/(-bronio-  and^f-ehloro-  (UoDKOUx),  A., 
i,  592. 
Phenylmethanes,    their    carbinols    and 

I'lilmidos,    iilieiiyl-substitution   in    tlie 

(SciiMii>i.iN\  A.,  ii,  5.'50. 
3-Phenyl-5-j"  methoxybenzylidenerliod- 

anic    acid  (  Anukkascii  and  ZirsEi; !, 

A.,  i,  8:.t). 
Phenylmethoxyglyoxime  j»c?'o.\ide 

(  Wiei.and),   a.,  i.  770. 
Phenyl  5-;/-methoxyphenylbutadiene 

ketone  (Srndi.rz  and   Wiedemamn), 

A.,  i,  .i;i7. 
Phenylmethylacridinium  methyl  sulph- 
ate (Ullmann),  A.,  i,  395. 

2>-tolnenesulphonate    (Ullmann    and 
AVknnki:^  a.,  i,  407. 
3  Phenylmethylanlino-l:5-diphenyl- 
l:2:4■triazole  (Wheei.eh  and  Beakd- 

slky),  a.,  i,   294. 
Phenylmethylcarbamic     acid,     methyl 

ester  (.Sliiss(in),  a.,   i,  475. 
3-Phenyl-2-methyl-3:4  dihydroquinazol- 

ine,    6-p-dinitro-,    and  it.s    salts    and 

sulphoacctate      (Stillich),      A.,      i, 

864. 
ju-Phenylmethyldi-"-hydroxybenzilo8az- 

one    and    its    tetra-acctyl    dfrivative 

and  labile  isonieride  (Biltz  and  SiE- 

PEN),  A.,  i,  121. 
Phenylniethyldiketone//("/"'-acetyl- 

hydrazone         and        -semicarbazone 

fDlELs  and  vo.M  Doi:i'),    A.,   i,   862. 
2  Phenyl-4-methylene-l:4benzopyran- 

ol,    7-o/y-//- (hydroxy-    (Bt'Low),  A.,  i, 

357. 
3-Phenyl  5-methylenedioxybenzyl- 

idenerhodanic  acid  (Andkea.sch  and 

Zii'si-.i:),  A.,  i,  856. 
Phenylmethylethylcarbinol       and      its 

chloridi;  (Kla(;es  and  Haiin),  A.,  i, 

19. 
PhenylmethylglycoUic    acid,     and    its 

fthyl   I'sti-r    <;i;ii;NAi;ii),  A.,   i,   32. 
Phenylmethylnitroamine,  3:4-r/t-bronio- 

and   -(■lil<jni-2:'l-'//iiitro-  iBlanksma), 

A.,   i,  :i:!3. 
Phenylmethylnitromethane   (Bamhkuo- 

ek  and  Sei.kjm an),   A.,   i,   100. 
12-Phenyl-10-methylphenoa/3  naphth- 

acridine,  9-  and  //-'/iamino-,  and  their 

acetyl    derivatives     and     their     salts 

(Ullmann     and    Gretheb),    A.,    i, 

447. 

Lxxxiv.  ii. 


Phenyl -;>'-methylphenylformazylcarb- 

oxylic  acid,  p-bronio-  and  ;)-chloro-, 

nu-ntliyl      esters      (LAnvoKTH),     T., 

H2t)  ;"l\,   149. 
7-Phenyl-a-niethylpropyl    alcohol,      o- 

hydroxy-,  and  itsuivthanes   (Sioerm- 

Ki;  and  Schakkki:),  A.,  i,  847. 
1-Phenyl  4-methyl-3-propylpyrazolone 

(BuuvEAULT   and    Buncjeut),    A.,    i, 

144. 
1  Phenyl-3-methylpyrazole,      5-chloro-, 

and  its  alkyl  haloids  (Mayeu),  A.,  i, 

.•J70. 
5-Phenyl-3  methylpyrazole       (Moureu 
and  Ukacjiin),  A.,  i,   581. 

4-nitroso-   (Wolff,   Bock,  Lokentz, 
and  Trapi-e),  A.,  i,  210. 
l-Phenyl-3-niethyl-5-pyrazolone,       azo- 

niethine    derivative    of    (Sachs    and 

Kiiaft),  a.,  i,  ;i:J5. 
l-Phenyl-5-methyl-3-pyrazolone 

(Mayei:),  a.,  i,  370. 
Phenylmethylpyrazoloneazobenzene, 

Knorr's,  con.stitution  of  (Eiisxer),  A., 

i,  871. 
6-Phenyl-3-methylpyridazine     and     its 

additive  .salts  (Paal  and  Denck.s),  A., 

i,  289. 
4-Phenyl-2-methylpyridine  and  its  5:6- 

dicarboxylic    acid    and     their     salts 

(1)1" LOW  and  Issler),  A.,  i,  719. 
2-Phenyl-4-methylquinoline,    ^j-amino-. 

See  Flavnniline. 
4Phenyl-2-methylquinoline        (BiLow 
and  Issler),  A.,  i,   719. 

7-liydroxy-,  and  its  salts  and  ethoxy 
and  benzoyl  derivatives  (Bu LOW  and 
Issler),  A.,  i,  718. 
Phenyl   methylstilbyl   ketone    and   its 

hydroxylaniine   derivative    (KoNoWA- 

LoFF  and  Fin<i(;im:kff),  A.,  i,  264. 
3-Phenyl-2  methyl-l:2:3;4  tetrahydro- 

quinazoline,        6-;/  '//nilro-2-hydroxy- 

(Siillh;h),   a.,   i,  .^61. 
l-Phenyl-3-methyltetronic     acid      and 

its  benzoyl   derivative   (DiMKorii  and 

Feix'hteiO,  a.,  i,  631. 
Phenylmethylif'/'thiobiurets      (.buiN- 

suN  anil    l!i;isini.i,   A.,   i,    751. 
Phenylmethyl"'/thiocarbamic   acid    and 

its  esters  (II El, Lic);   and    MluiiEi,),  A., 

i,  477. 
Phenylmethyl-tj'  thiocarbamide,  eyano-, 

and        its       aiiininiii\iiii       derivative 

(WiiEKi.Ki:  and  .1  am  iksu.n),  A.,  i,  751. 
Phenylmethyl'/Zthioure thane  (v.  liRAUN 

and  lir.Mi'F:,  A.,  i,  iil9. 
Phenylmethyl  "  toluidine,     2:4  (//nitro- 
(KEl  izensikin  ),   A.,   i.   S16. 
1-Phenyl  4  methyll:2:3-triazole,5-hydr- 

oxy-,    and    its    salts    (DiMiioiii    and 

Lkts( he),  a.,  i,  129. 
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l-Plienyl-4-metliylurazole,   2-acetyl  de- 
rivative of  (Acree),  a.,  i,  867. 
9-Plienyl-/3-naplitliacridine      and      its 

hydride  (Ullmann,  Fetvadjian,  and 

Racovitza),  a.,  i,  521. 
Phenylnaphthalenes,      liydroxy-,      and 

their  acyl  derivatives  (Honigschmid), 

A.,  i,  165. 
4-Plieiiyl-l:3)3-naphtliMooxazine.       See 

;8-Naiihthoxazinobenzylidenemcthyl- 

eneaniinc. 
Phenyl-jS-naphtliylamine      (Japp      and 

Maitlanp),  T.,  269. 
Phenyla-      and       -/S-naphtliylaiiiines, 

chloronitro-derivatives   of  (Revekui> 

and  Ckepieux),  A.,  i,  858. 
Phenylnaphthylcarbazoles.     See  Naph- 

thacarbazolt'S. 
Phenyl-a-naphthyl-iJ-cliloroformazyl- 

benzene-^j-sulphonic    acid,  potassium 

salt  (Fighter  and  Fkohlich),  A.,  i, 

723. 
Phenyl/S-naphthylformazylbenzene 

(Fighter     and     Frohligh),    A.,     i, 

723. 
Phenyl-a-naplitliyformazylbenzene-^- 

sulphonic  acid,  sodium  salt  (Fighteji 

and  Frohligh),  A.,  i,  723. 
Phenyl    a  naphthyl     ketone,    o-amino- 

(Ullmann  and  Bleier),  A.,  i,  176. 
a-PhenyI-2-nitro-3-acetoxy-4-methoxy- 

cinnamic  acid   (Pschorr  and  Vogt- 

herr),  a.,  i,  183. 
Phenyl  wi-nitrobenzylidenehydrazine, 

action  of  amyl  nitrite  on  (Bamberger 

and  Pemsel),  A.,  i,  285. 
Phenyl-a /n-(i?mitrobenzyIidenehydr- 

azine  (Bamberger  and  Pemsel),  A., 

i,  285. 
3-Phenyl  5-o-mtrobenzylidenerhodanic 

acid  (Andreasgh  and  Zitser),  A.,  i, 

856. 
Phenyl-m  nitrobenzylidene-i^-thiohy- 

dantoin   (Wheeler  and  Jamieson), 

A.,  i,  521, 
Phenyl-^-nitrobenzylnitroamine,  2- 

bromo-l:6-(/nHtro-,  and  2:4:6-<?'initr()- 

(Blaxksma),  A.,  i,  334. 
Phenylnitroglyoxime    peroxide     (Wie- 

land),  a.,  i,  769. 
PhenyU^mitrophenylamine,      ^j-chloro- 

(v.   Walther),  a.,  i,  583. 
Phenyl^rmitrophenylbenzenylamidine, 

7)-chloro-     (V.     Walther),    A.,     i, 

583. 
Phenyloxamic  acids,   wi-  and^-amino-, 

and  their  acetyl  derivatives,  and  their 

nitro-derivatives,     and     ethyl     esters 

(Koller),  A.,  i,  281. 
3-Phenyli.sooxazole,    4-amino-,    and   its 

acyl  derivatives  and  salts,  and  4-nitro- 

(Wieland),  a.,  i,  769. 


5-Phenylm/oxazole-3  carboxylic      acid, 

7;-amino-,     acetyl     derivative,    ethyl 

ester  (BtJLow  and  Nottboum),  A.,  i, 

863. 
a-Phenylpentenecarboxylic     acids,     ;8- 

chloro-    (DiMRoTH    and    Feughtek), 

A.,  i,  630. 
a-Phenylphthalimide    of     Kuhara    and 

Fukui.         See       Phthalyldiphenyldi- 

amide. 
Phenylpiperidinecarbamide,      and      ;;- 

nitro-  (BouGHETAL  iiE  la  Roche),  A., 

i,  574. 
Phenylpiperidylurethane,  2:4:6-/n- 

cliloro-   and    o-nitro-   (BuUCHETAL  DE 

LA  Rogue),  A.,  i,  776. 
Phenylpropane.     See  Propylbeuzene. 
Phenylpropargylidene  chloride  (Charon 

and  Dugoujon),  A.,  i,  688. 
l-Phenyl-3-propenyltriazole,  5-hydroxy- 

(RupE  and  jMetz),  A.,  i,  536. 

Phenylpropiolic  acid  and  its  ethyl  ester, 

preparation     of,    and     addition    of 

hydrogen  bromide  to  (Sudborough 

and  Thompson),  T.,  1154  ;  P.,  204. 

ethyl   ester,    action   of,   on   resorcinol 

methyl  ether  and  on  phlorogluciuol 

diethylether(RuHEMANN),T.,1134  ; 

P.,  202. 

Phenylpropionic    acid,     o-chloro-o)3-f?i- 

bronio-,    and  aa;84?7'ehloro-    (Charon 

and  DuGOU.JOx),  A.,  i,  472. 
3-Plienylpropionic     acid,    a)3-f?ibromo-. 

See  Cinnamic  acid  f/ibromide. 
l-Phenyl-3-propylpyrazolone  (Bou- 

VEAi'LT  and  Boxgert),  A.,  i,  144. 
l-Phenyl-3-propyltriazole,    5-hydroxy-, 

and  its  acetyl  and  ajS-dibromo-deriva- 

tives  (RuPE  and  Metz),  A.,  i,  536. 
l-Phenyl-3-propyl  5-triazolone-4-carb- 

oxylamide  (Rupe   and  Metz),  A.,  i, 

536. 
3-Phenylpyridazine  6  carboxylic      acid 

(Paal  and  Dengjcs),  A.,  i,  289. 
a-Phenyl-jS-pyridyl-ethylene        glycol, 

-vinyl  alcohol,  and  -ethanedione,  and 

their  salts  and  acyl  derivatives  (Lad- 

ENBURG  and  Kroexer),  A.,  i,  275. 
2-Plienylquinazoline,  4-hydroxy-,    syn- 
thesis of  (Pawlewski),  A.,  i,  721. 
3-Phenylrhodanic  acid  (v.  Braun),  A., 

i,   15  ;  (Andreasgh  and  Zipser),  A., 

i,  855. 
2  Phenylsemicarbazide      (Buscii      and 

Waltkh),   a.,  i,   522. 
4-Phenylsemithiocarbazide,  reaction  of, 

with  triphenylguanidiue  (Schall),  A., 

i,  201. 
Phenylsuccinic   acid  and   its   esterifica- 

tion,  and  potassium  hydrogen  salt  and 

imide    (Weg.scheider    and    Hecht), 

A.,  i,  760. 
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9-Phenyl-2:4:5:7-tetraniethylacridme 

(Ullmaxn  and   Weintuaub),  A.,   i, 

519. 
Fhenyltetrazinedimethylmalonylic  acid 

aud  its  methyl  i-ster  ami  salt.s  (I'ku- 

kin),  T.,  r227. 
Phenylthioacetamide,  2^-ainino-,  and  the 

aetion  of  hydiaziiu'  hydrate  on  (Jung- 

iiAHN  and  JJiMMowicz),  A.,  i,  131. 
Phenyl'i'/th.ioalloplianic     acid,      methyl 

ester  (Johnson   and  Elmer),   A.,    i 

752. 
Phenylthiocarbamide,   solubility  of,    in 
water,    intluenee     of    foreign    sub- 
stances  on   the   (Hogdan),    A.,    ii, 
532. 

influence   of    inorganic   salts   on    the 
soluliility  of  (RiLTz),  A.,  ii,  358. 
Phenylthiocarbamide,    o-,    m-,   and   p- 

amino-,  and  their  salts  (Frekichs  and 

HrrKA\  A.,  i,  655. 
Phenylthiodiazoline,   cji^thio-,  and  its 

5-methyl      derivative      (Busch     and 

Schneider),  A.,  i,  534. 
Phenyl- i/'-thiohydantoin,  ?/i-nitro-  (John- 
son), A.,  i,  ."jSI. 
Phenyl-  <p-  thiohydantoinglyoxylic  acid 

(WiiKEr.ER  and  Jamiesdn),  A.,  i,  522. 
a-Phenylthiol-a-amyl-,    -a-benzyl-,    and 

-a-ethyl-thiolpropionic  acids  (Posner 

and  HazakiO,  A.,  i,  24:5. 
Phenylthiol-2-hydroxybenzoic  acid 

(Hinsueik;),  a.,  i,  2.^.2. 
Phenyl-/)- tolenylamidine,     benzoyl    de- 
rivatives (Wheeler,   Johnson,    and 

McFarland),  a.,  i,  859. 
Phenyltoluidines,    nitro-derivatives    of 
(Keveruin  and  Cr^rieux),  A.,  i, 
248. 

2:4-rftnitro-    (Reitzenstein),    A.,    i, 
816. 
Phenyl   5-;j-tolylbutadiene   ketone   anil 

its  oxime  (Scholtz  and  Wikdemann), 

A. ,  i,  437.^ 
Phenyltolylethyl-i|/-f^ithiobiuret  (John- 
son and  <_'ramer),  A.,  i,  753. 
Phenyl- //(-tolyliodonium  hydroxide  and 

salts  (WiLLGERODT  and  Umbach),  A., 

i,  744. 
Phenyl  p-toljl  ketone,  o-amino-  (Uli,- 

mann  and  PjI.kikr,',  A.,  i,  176. 
Phenyl  /'-tolylmcthylsulphine      iodide, 

amino-  (v.  Meyer  and  Heiduschka), 

A.,  i,  809. 
Phenyltolyl-mono-     and     -di-methyl-i|'- 

'if/thiobiuretB  (.Iohnson,  Hristoi,,  and 

Cha.mki;),  a.,  i,  7.02,  753. 
Phenyl'/'-tolylphosphoric   amidine  (Ca- 

VEN),  T.,  104'.  ;   1'.,  200. 
Phenyltolylpiperidine     and     its     salts 

(SlHOLTZ    and     ^S'lEDEMANN),    A.,     i, 
436. 


2-Phenyl-6tolylpyridine      and      /w-2- 
PhenyI-6-tolylpyridine  and  their  salts 
(Siiini/r/,    and    Wieuk.mann),   A.,    i, 
436. 
Phenyltolylsemicarbazides,     4:2-      and 
4:1-,  and  their  (^t'thiocarboxylic  acids, 
methyl  esters  (Bu-sun  and  Frey),  A., 
i,  538. 
5  Phenyl- l-/*-tolylthiodiazoline,      cmlo- 
thio-,     and     its     4-benzyl     derivative 
(I5us(ii  and  Blume),  A.,  i,  534. 
Phenyltriazine,        hydroxy-      (Wolff, 
P>ocK,  Lokentz,  and  Trappe),  A.,  i, 
205. 
l-Phenyl-l:2:3-triazole,    5-amino-,    and 
its  4-carboxylic  acid,  and  its  potass- 
ium salt  an<l  ethyl  ester  (DiMROTH 
and  Wernek),  A.,  i,  129. 
5-liydroxy-,  and  its  4-carboxylic  acid, 
and  its  salts  ami   esters   (DiMROTH 
and  EnKKiiAUDT),  A.,  i,  128. 
Phenyltriazoles,    hydroxy-    (Rupe   and 
Labhardt),  a.,  i,  537. 
synthesis  of,  and  spatial  hindrance 
(Rupe  and  Metz),  A.,  i,  53;"). 
l-Phenyltriazole-3  carboxylic    acid,    5- 
hydroxy-    (Rupe   antl    Metz),    A.,    i, 
536. 
l-Phenyl-5-triazolone-4-carboxylic  acid 
and  its  esters  (DimPvOTH  and    Eber- 
hardt),  a.,  i,  127. 
Phenyh'wtriazoxolecarboxylic  acid  and 
its  silver  salt,  and  y^-cldoro-  (Pekkin), 
T.,  1223. 
a-Phenyltricarballylic  acid  (Hi<:cht),  A. , 

i,  700. 
Phenyltrimethylammonium     ^jcriodides 

(Stro.mhiii.m  I,  A.,  i,  462. 
l-Phenyl//'/'arimethylene-2:3di-      and 
-2:2:3:3-tetra-carboxylic   acids   (KoTZ 
and  Stalmann),  A.,  i,  711. 
l-Phenyl-3:4;5-trimethylpyrazole       and 
its  salts  (Knoru  and  Juchheim),  A., 
i.  528. 
1-Phenyl  2:4:4  trimethyl-3:5-pyrazolid- 

one    Pf.kkin),  T.,  1225. 
1  Phenyl  3 :4:4  trimethylpyrazoline,     5- 
hydroxy-,    and    conversion    of,     into 
l-phenyl-3:4:5-triinethylpyrazole 
(Knop.i;  and  Jochiikim\  A.,  i,  528. 
Phenyltrimethyltrinitroamine   s-tri- 

iiitni-  I  IJr.ANKsMA  I,  A.,  i,  624. 
/3-Phenylumbelliferone  (BiJLOw),   A. ,i, 

272. 
4  Phenyluracil    (Wheeler    and    Mer- 

RiAM  ,  \. ,  i,  525. 
Phenylurazoles,  constitution  of  (Agree), 

.\..  i,  >';7. 
Phenylvanillilosazones,    ;)-bromo-    and 
;;-nitro-,    and   their   triacetyl    deriva- 
tives   (Biltz    and    Sieden),    A.,    i, 
120. 
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Phillipsite  IVoiii   thi;   neighbourhood   ol' 

Kinne  (Zamboxini),  A.,  ii,  656. 
Philothion   (Pozzi-Escot),   A.,   i,    670  ; 

(Bach  and  Ciiodat),  A.,  i,  671. 
Phloridzin   diabetes.      See  under  Dia- 
betes. 
Phloroglucinol  diethyl  ether,  action   ai 
ethylchlorofuniarate  and  ethyl  plien- 
ylpropiolate   on    (Ruhemann),    T., 
1134  ;  P.,  202. 
diethyl  and  triethyl  ethers,  chloroc^i;'- 
nitro-  (Jackson  and  Caelton),  A., 
i,  79. 
methyl   ether,  nitroso-formatiou  from 

(Pollak  and  Gans),  A. ,  i,  252. 
trimethyl  ether,  2:6-rfinitro-  (Blanks- 
ma),  A.,  i,  624. 
Phloroglucinoldicarboxylic  acid,  forma- 
tion of,  from  the  interaction  of  etliyl 
malonate   with  its  sodium   derivative 
(Mooke),  p.,  276. 
Phloroglucinolphtlialeiii  and   its   tetra- 
acetyl,    tetrabeuzoyl    and    tetrabronio- 
derivatives   (Liebekmann   and    Zer- 
NEi:),  A.,  i,  488. 
Phorone,   condensation  of,    with  hydro- 
gen  cyanide    (Lai'Wokth),    T.,    999  ; 
P.,  189. 
Phosgene.     See  Cavbonyl  chloride. 
Phosphatic'  manures,    have,    a    direct 
action  on  cultivated  plants  ?  (Lumia), 
A.,  ii,  176. 
Phosphomolybdic  acid  (Levi  and  Spel 

ta),  a.,  ii,  731. 
Phosphonium  iodide,  action  of,  on  poly- 
chlorides  (E.  and  P.  Fireman),  A.,  ii. 
644. 
Phosphorescence     of   calcium    sulphide 
containing  l)ismutli   in  presence   oi' 
traces  of  .sodium  (de  Visser),  A., 
ii,  522. 
of  diamonds  (Rosenheim),  A.,  ii,  123. 
Phosphoric  amidines  (Caven),  T.,  1045  ; 

P.,  200. 
Phosphorus,   free,   in  tlie  Saline  Town- 
ship  meteorite   (Farrington),  A., 
ii,  304. 
heat  of  transformation  of  white,  iuto 
red    phosphorus    (Giran),    A.,    ii, 
362. 
red  (Schenck),  A.,  ii,  363  ;  (Stock), 

A.,  ii,  421. 
the  emanation  of  (Bi/.cn),  A.,  ii,  206  ; 

(Schmidt),  A.,  ii,  362. 
heats  of  combustion  and  formation  of 

(Gikan),  a.,  ii,  270. 
solubility  of  (S itch).  A.,  ii,  540. 
red,  supposed  solubility  of,  in  aqueous 
alcoholic   alkalis    (Michaeli.s    and 
V.  Arend),  A.,  ii,  207. 
action     of     liquefied     ammonia     ou 
(Stock),  A.,  ii,  421. 


Phosphorus,      action     of,     on     copper 

(Granger),  A.,  ii,  547. 

yellow,  reaction  between  copper  and, 

in  aqueous  solution   (Straub),  A., 

ii,  593. 

action  of,  on  hydrazine  (Dito),  A.,  ii, 

592. 
reaction   between   oxygen   and    (Rus- 
sell), T.,  1263  ;  P.;  207. 
in  animal  tissues  (Percival),  A.,  ii, 

164. 
poisoning.     See  Poisoning. 
proteid,    changes    in    the,    in   plants 

(Iwanoff  ;  Zaleski),  A.,  ii,  94. 
changes   in,    in    the    germination    of 
vetches  (Iwanoff),  A.,  ii,  94. 
Phosphorus     compounds     with    amines 
(Mich.\elis),  a.,  i,  380. 
with    nitrogen    (Michaelis),    A.,    i, 
379  ;  (Uiilfelder),  A.,  i,  671. 
Phosphorus    trichloride,    action    of,    on 
ethylene  glycol  (Carre),   A.,   i, 
405. 
action  of,  on  glycerol  (Carr^),  A., 

i,  598. 
action  of,  on  the  aromatic'  ethers  of 
glycerol  (Boyd),  T.,  1135;  P.,  202. 
haloids,  action  of,  on  dihydroresorcin 
(Crossley  and  Haas),  T.,  494  ; 
P.,  75. 
action     of,      on     dimethyldihydro- 
resorcin      (Cro.ssley      and      Le 
Sueur),  T.,  110. 
;!rihaloids,    iodometry   of  (Rupp   and 

Finck),  a.,  ii,  41. 
nitride,  P3N5  (Stock  and  Hoffmann), 

A.,  ii,  207. 
suboxide  (Michaelis  and  v.  Arend), 

A.,  ii,  207. 
■pejUoxidc  {phosphoric  oxide)  (Gir.\n), 
A.,  ii,  270. 
Phosphorus  acids  : — 
Hypophosphorous  acid,  compounds  of, 
with     ]>enzoiihenonc      and     witii 
methyl   pro2)yl   ketone   (Marie), 
A.,  i,  379. 
action  of,  on  diethyl  ketone  and  on 
acetophenone  (Marie),  A.,  i,  678. 
condensation  of,  with  methyl  ethyl 

ketone  (Marie),  A.,  i,  328. 
and  hypophosphates,  iodometry   of 
(Rui'P  and  Finck),  A.,  ii,  330. 
Phosphorous    acid,    velocity    of    the 
reaction  between   potassium  per- 
sulphate,   hydrogen    iodide    and 
(Federlin),  a.,  ii,  14. 
reaction     between,     and     mercuric 
chloride      (Montemartini     and 
Egidi),  a.,  ii,  65. 
esterification  of  (Sachs  and  Levit- 
sky  ;  Sachs  ;  Levitsky),  A.,  i, 
733. 
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Phosphorus  acids  : — 

Phosphorous  acid,  action  of,  on  ery- 

thritol  (Oakrk),  A.,  i,  45G. 
ioilonietrv    of  (Kupi-   ami    FiNcic), 

A.,  ii,  -n,  ^30. 
Pyrophosphorous  acid  (Auger),   A., 

ii,  421. 
Phosphoric  acid,  action  of,  on  eryth- 

litol   and   on  mannitol  (Cakri?:). 

A.,  i,  307. 
effect   of    deficiency   of,    on    plant.s 

(WiLFARTH    and    Wimmer),    a., 

ii,  506. 
fixation  of,  in  the  soil  (Crawley), 

A.,  ii,  325. 
action    of,    in   difTcrent   phosphates 

(Bottcher),  a.,  ii,  750. 
effect  of,  on  sugar  beet  (GRfiGOiRE), 

A.,  ii,  749. 
estimation   of  free   (Herzfelder), 

A.,  ii,  682. 
estimation    of,    volunietrically    (de 

MoLiNARi),  A.,  ii,  101. 
amnioniacal  citrate  solution  as  used 

in  the  estimation  of  (Verweij), 

A.,  ii,  451. 
estimation  of,  by  means  of  ammon- 
ium    phosphouiolybdate      (B.\x- 

TER),  A.,  ii,  180. 
estimation     of,     by     titrating     the 

ammonium        phospliomolybdate 

precipitate  (Ci^:zar),  A.,  ii,  101. 
estimation      of,     with      moiybdate 

(KlEGLER),  A.,  ii,  181. 
citrate-soluble,  estimation  of  (Pas- 
son),  A.,  ii,  240  ;  (Woy),  A.,  ii, 
390. 

estimation  of,  iu  basic  slag  (Nav- 
mank),  A.,ii,  330 ;  (v.  Lorenz), 
A.,  ii,  511. 

estimation  of,  in   basic  slags  by 
the   moiybdate   method  (Nei'- 
bauer),  a.,  ii,  102. 
estimation  of,  in  decarbonised  suli- 

stances     (Neumann),      A.,      ii, 

243. 
rapid  estimation  of,  volumetrically, 

in    fertilisers    (Emkry),    A.,    ii, 

41. 
estimation  of  available,  in  manures 

(Suther.st),  a.,  ii,  390. 
estimation    of    available,    in    .soil.s 

(Coi.-.siNs  and  Ham.mond),  A.,  ii, 

693. 
estimation      of      total,      in      soils 

(Wii.lia.ms),  a.,  ii,  511. 
Huantitative      estimation      of,      in 

stomach  contents  (Clowes),  A.. 

ii,  693. 
estimation   of,    colorimctrically,    in 

drainage  waters  (Vei  nil).  A.,  ii, 

329. 


Phosphorus  acids  : — 

Phosphates,  compounds  of,  with  selen- 
ates     (Weinland    and     Bartt- 
mngck),  a.,  ii,  420. 
crude,  action  of,  on  peat  and  other 

.soils  (Tacke),  a.,  ii,  570. 
Wihorgli,    analysis    of  (Weibull), 
A.,  ii,  575. 
Phosphate  analyses,  simplification  of 
(I'AssuN),  A.,  ii,  330. 
cause  of  the  destruction  of  platinum 
crucililes  in  (Hkuaeu.s),  A.,  ii,  82. 
Metaphosphoric    acid,  thermochemis- 
try (if  ((JiKAN),  A.,  ii,  197. 
Pyrophosphoric  acid,   transformation 
of,      into      (uthophosphorie      acid 
(OiKAN),  A.,  ii,  139. 
Superphosphates,     amount     of     free 
pliosplioric  acid  in  (Herzfelder), 
A.,  ii,  682. 
of    lime    iu   the   soil,   reversion   of 
(Sutherst),  a.,  ii,  38. 
Phosphorus     sfs^rv^jsulphide    (Mai    and 
.S(  haffer),  a.,  ii,  363. 
conditions    of    phosphorescence    of 
(Clayton),  P.,  231. 
jwcntosulphide,  action  of  ammonia  on 
(Stock    and    Hoffmann),   A.,    ii, 
207. 
Phosphorus,    iodometry  of  (Rupp),  A., 
ii,  692. 
detection  of  (Fischer),  A.,  ii,  692. 
estimation    of,    by     the     ammonium 
moiybdate  reagent  (Rkiciiaku),  A., 
ii,  692. 
estimation      of,      dissolved      in      oil 

(Straur),  a.,  ii,  691. 
estimation    of,     in    plant    substances 

(Beistle),  a.,  ii,  325. 
estimation    of,    in    organic   materials 

(Sherman),  A.,  ii,  325. 
rapid  estimation  of,  in  steel  (Auchy), 
A.,  ii,  693. 
Phosphovanadiotungstic  acids,  complex 
salts  (K(i(;kks),  A.,  ii,  376. 

PllnTiKIlKMIsrilY  :  — 

Light,  chemical  action  of  (Ciamician 
and  SiLiJi-Ji),  A.,  i,  39,  171,  562, 
626. 

influence  of,  on  the  reactions  be- 
tween benzene  and  chlorine 
(Slator),  T.,  729;  P.,  135. 

inlluence  of,  on  the  combination  of 
carlion  monoxide  with  chlorine 
(Dvsc.N  and  IIarhkn),  T.,  201. 

orienting  action  of,  on  the  sublimate 
produced  in  sunlight  (IIaikow), 
A.,  ii,  49. 

sensitiveness  to,  of  colourless  organic 
innipoiinds  (I'iNNow),  A.,  ii,  49. 
Light    radiations    of    certain    oxides 

iKi.iiv),  A.,  ii,  124. 
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Photochemistry  : — 

Developers,     organic,     influence     of 
alkalis  on  the  speed  of  development 
of  (GiUiEAViTscH),  A.,  ii,  706. 
Photoelectric  action  (Wulf),   A.,  ii, 

1-23. 
Emanations,  radioactive,  condensation 
of    (lii-THERFonR    and    Soddy), 
A.,  ii,  462. 
of  phosphoru.s  (Block),  A.,  ii,  206  ; 

(Schmidt),  A.,  ii,  362. 
of   radium    (Curie),   A.,    ii,   255 ; 

(Crooke.s),  a.,  ii,  461. 
of  radium  audits  coefficient  of  diffu- 
sion into  air  (Curie  and  Danne), 
A.,  ii,  462. 
Radiations,    emitted    hy    radioactive 
lead  (Korn  and  Strauss),  A.,  ii, 
463. 
from  polonium  (Becquerel),  A.,  ii, 

402. 
from   polonium    and   from    radium 

(Becquerel),  A.,  ii,  257. 
from'poloniumand  radium,  magnetic 
deviation  and  nature    of  certain 
(Becquerel),  A.,  ii,  256. 
fiom     radium,    properties     of    the 
(Becquerel),  A.,  ii,  523. 
magnetic  and  electric  deviation  of 

(Rutherford),  A.,  ii,  256. 
influence    of,     on    solid    paraffin 

(Becquerel),  A.,  ii,  465. 
oxidising  action  of  (Hardy   and 
Willcock),  a.,  ii,  622. 
Radioactive  bismuth  (Giesel),  A.,  ii, 
299,  603. 
change  (Rutherford  and  Soddy), 

A.,  ii,  463. 
lead  as  a  primarj'  active  substance 
(Hofmann   and  Wolfl),   A.,  ii, 
402. 
matter,     absorption    of    gravitation 

energy  by  (Geigel),  A.,  ii,  258. 
substances    (Giesel),    A.,    ii,    20; 
(Marckwald),      a.,     ii,     81  ; 
(Curie),  A.,  ii,  622. 
hypothesis  of  the  nature  of  (Re), 

A.,  ii,  522. 
action  of,  on  the   electrical  con- 
ductivity    of    selenium     (van 
Aubel),  a.,  ii,  403. 
from   bismuth  from  Joachimsthal 
]iitchblende  (Marckwald),  A., 
ii,  81,  733. 
from     pitchblende     and     radium 
(Gif,.skl),  a.,  ii,  193. 
thorium  (Hofmann  and   Zerban), 
a.,  ii,  732. 
Radioactivity  (Rutherford),  A.,  ii, 
348. 
experiments  in  (RAM.sAYand  Soddy), 
A.,  ii,  622. 


Photochemistry  : — 

Radioactivity,  rate  of  decrease  of,  in- 
duced by  radium  in  a  closed  space 
(Curie),  A.,  ii,  50,  255. 

disappearance  of,  induced  on  solid 
substances  by  the  action  of 
radium  (Curie  and  Danne),  A., 
ii,  255. 

comparative,  of  radium  and  thorium 
(Rutherford  and  Soddy),  A., 
ii,  347. 

excited,  and  the  method  of  its  trans- 
mission (Rutherford),  A.,  ii, 
255. 
and  ionisation  of  the  atmosphere 
(Rutherford  and  Allen),  A., 
ii,  123. 

induced  (Curie),  A.,  ii,  255. 

production   of,  by  actinium  (De- 
bierne),  a.,  ii,  257,  348. 

of  metals  generally  (McLennan  and 
Burton),  A.,  ii,  621. 

from  rain  (Wilson),  A.,  ii,  194. 

of  uranium  (Rutherford),  A.,  ii, 
347. 
Canal     rays,      chemical     action      of 

(Schmidt),  A.,  ii,  50. 
Cathode  rays,  action  of,  on  inorganic 

substances     (Goldstein),     A.,     ii, 

524. 
Reflective  power  and   electrical  con- 
ductivity of  metals,  relation  between 

(Hagen  and  Rubens),  A.,  ii,  348. 
Optical   activity,    influence   of  cyclic 
radicles     on      (Frankland     and 
Ormerod),  T.,  1342  ;  P.,  230. 

influence  of  various  substituents  on 
(Frankland  and  Slator),  T., 
1349;  P.,  229. 
Rotation  of  esters  of  camphocarboxylic 
acid  and  of  bornyl  and  isobornyl 
esters  of  fatty  acids  (Minguin  and 
DE  Bollemont),  a.,  i,  352. 

of  camphor  (Schlundt),  A.,  ii, 
401. 

of  cocaine  hydrochloride  (Imbert), 
A.,  i,  50. 

of  Mactic  acid  and  its  potassium 
salt,  influence  of  molybdenum 
and  tungsten  trioxides  on  the 
(Hendek.son  and  Prentice),  T., 
259  ;  P.,  12. 

ofmaldiamide,  maldi-?(.-proi)ylainidp, 
and  maldibenzylamide  (McCrae), 
T.,  1324  ;  P.,  230. 

of  the  condensation  products  of 
raenthyl  acetoacetate  witli  alde- 
hydes (Hann  and  Lapworth) 
P.,  291. 

of  menthyl  cyanoacetate  and  jw-tolyl- 
azocyanoacetate  (Bowack  and 
LAi'Woinii),  P.,  23. 
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PnoToniEMisTUY  : — 

Rotation  of  tlie  menthyl  esters  of  tlif 
isomeric  mono-  ami  di-clilorobenz- 
oic  acids  (("oiien  aud  Kuiggs), 
T..  1213  :  r.,  207. 

of  molecules,  influence  of  solvents  on 
the  (Haller  and  JIinguix),  A., 
ii,  521. 

of  active  molecules,  influence  of  tlie 
introduction  of  unsaturated 
radicles  on  the  (Halle r  and 
Desfontaines),  a.,  i,  628. 

of  cyclic  molecules,  influence 
exerted  Ly  the  introduction  of 
double  linkings  into  the  nuclei 
containing  the  asymmetric  carhon 
atom  ^on  the  (Haller),  A.,  i, 
563. 

influence  of  the  double  linking  of 
the  nucleus  containing  the 
a-symmetric  carbon  atom  on  the, 
of  the  molecule  (Haller),  A.,  i, 
503. 

of  )3-naplithyl-dimethyl-,  -diethyl-, 
and  -methylethyl-  amines  (Rey- 
chlkr),  a.,  i,  23. 

of  diethj'l  9tt-nitrobenzoyltartrate 
and  nitro-7?-toluyltartrate 

(Frankland,  He.\thcote,  and 
Green),  T.,  173. 

of  mono-  and  di-nitrotartaric  acids 
and  their  esters  (Fraxklaxd, 
Heathcote,  and  Hartle),  T., 
154. 

of  the  nucleic  acid  of  the  wheat 
embryo  (Osborne),  A.,  i,  543. 

molecular,    of    organic    compounds 

(T.SCHUGAEFF),  A.,  ii,   1. 

of  quinic  aciil,  action  of  inorganic 
compounds  on  the  (Rimbach  and 
Schneider),  A.,  ii,  624. 

of  optically  active  substances, 
influence  of  the  double  linking 
between  carbon  atoms  on  the 
(RuPE),  A.,  i,  565  ;  (Brijhl),  A., 
i,  742. 

of  sucrose,  dependence  of  the  tem- 
perature coettkient  of  the  specific, 
on  the  temperature  and  wave- 
length (Schunrock),  a.,  ii,  764. 

of  tartaric  di-«r-  and  -«^-tetrahydro- 
/3-naph  thy  lam  ides,  difuryl- 

amide,  and  dii)iperidide  (Frank- 
land  and  Or.merod),  T.,  1342; 
P.,  230. 

of  tartramide  and  its  substituted 
derivatives  (Frankland  and 
Slator),  T.,  1319;   P.,  229. 

of  some  vegetable  proteids  (Osborne 
and  Harris),  A.,  i,  872. 
Multirotation    of    lactose   (Hudson), 

A.,  ii,  >->2:i. 


riinroniKMisTiiY  :  — 
Mutarotation  of  glucose  as  influenced 
by  acids,  bases,  and  salts  (LowRV), 
T.,  1314  ;   P.,  156. 
Magnetic    rotation    of   the   plane   of 
polarisation     in     liipiefied    gases, 
measurements  on  the,  with  methyl 
chloride      (Siertsema),     A.,     ii, 
123. 
of  diethyl  methylenedimethylsuccin- 
ate     (Perkin),     T.,    1389  ;     P., 
248. 
of     methyl    glyoximeperoxidetetra- 
methyldimalonylate        (Perkin), 
T.,  1234. 
Refraction  of  butter  fat  (Baier),  A., 
ii,  249. 
of    gases,    dependence    of    the,    on 
temperature    (Walker),   A.,    ii, 
623. 
of     methyl    glyoximeperoxideteti'a- 
methyldimalonylate       (  Perkin), 
T.,  1234. 
of    hydrocarbons   with   heterocyclic 
chains  (Pellini  and  Loi),  A.,  ii, 
121. 
of     solid     hydrocarbons     (Mabery 

and  Shepherd),  A.,  ii,  345. 
of       dietliyl       methylenedimethyl- 
succinate  (Perkin),  T.,  1390  ;  P., 
248. 
of    isonitroso-derivatives    (Muller 

and  Bauer),  A.,  ii,  705. 
of  pyridine  and  of  a-,  $-,  andy-picol- 
ines  (Constam  and  White),  A.,  i, 
277. 
of  salt   solutions,   variation   of  the 
index  of,  with  the  concentration 
(Walter),  A.,  ii,  705. 
Molecular  refraction  of  oximinocyano- 
acetic     esters     (Muller),     A., 
i,  77. 
of  the  sodium  salts  of  oximino- 
cyanoacetic    esters    (Muller), 
A.,  i,  78. 
Refraction  coefficient  of  serum   pro- 
teids (Reiss),  A.,  ii,  6.59. 
Refractometer,   Zeiss  immersion,  esti- 
mation   of    aqueous    solutions    witli 
the  (.Matthes  and    Wagner),   A., 
ii,  010. 
Dispersion     of     isonitroso-derivatives 

(MuLLKR  an<l  BaiepO,  A.,  ii,  705. 
Molecular  dispersion  of  oximinocyano- 

at-c'tic  esters  (Muller),  A.,  i,  77. 
Spectra,  absorj)tion,  of  cotariiine 
(DoiiiiiE,  Lauder,  and  Tinkler), 
T.,  600;  P.,  75. 
of  corydaline,  berberine,  and  other 
alkaloids  in  relation  to  their 
chemical  constitution  (Dohbie 
and  Laidek),  T.,  605;  P.,  7. 
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Photochemistry  : — 

Spectra  of   didymium   salt   solutions 

coutaining        pliosphoric        acid 

(Waegner),  a.,   ii,   729. 
of      some     elemeuts,      relationshij) 

between   the,  and   the  squares  of 

their    atomic    weights    (Watt^^), 

A.,  ii,  253,  654. 
reversed  lines  in  the,  of  gases  (Trow- 
bridge), A.,  ii,  253. 
of  helium,  effect  of  mercury  vapour 

on  the  (Collie),  A.,  ii,  49. 
of  hydrochloric,  nitric,  and  sulphuric 

acids  (Hartley),  T.,  233. 
of  hydrogen  (Trowbridge),  A.,  ii, 

253. 
of  indigotin,  diaminoindigotin,  and 

tetra-azoindigotin   (Eder),  A.,    i. 

344. 
ultra-violet  absorption,    of    o-,    m-, 

and  ^-isomerides   (Magini),    A., 

ii,  706. 
of    laudanine   and    laudanosine    in 

relation     to     their     constitution 

(DoBBiE  and  Lauder),  T.,  626  ; 

P.,  9. 
of    lithium   (Hagenbach),    A.,   ii, 
122. 

abnormal  changes  in  some   lines 
in     the      (Ramage),     A.,     ii, 
193. 
of    magnesium,    new   lines   in    the 

(Fowler),  A.,  ii,  461. 
of  metallic  nitrates  (Hartley),  T., 

221. 
of  metals  in  the  electric  arc  (Hassel- 

berg),  a.,  ii,  706. 
of  molybdenum  (Hasselberg),  A., 

ii,  706. 
of   nitric  acid    in  various    states  of 

concentration     (Hartley),      T.  . 

658  ;  P.,  103. 
of   pilocarpine   nitrate  (Hartley). 

P.,  122. 
of    pilocarpine    and    isopilocarpinc 

nitrates  (Dobbie),  T.,  453. 
of  potas.sium  (Ritz),  A.,  ii,  621. 
flame,   of  radium  (Gie.sel),  A.,  ii, 

20  ;  (RuNGE  and  Precht),  A. ,  ii, 

346. 
spark,     of    radium     (Runge     and 

Precht),  A.,  ii,  621. 
absorption  and  fluorescent,  of  sodium 

vapour  (Wood  and  Moore),  A., 

ii,  G21. 
Spectrophotometric     study    of    some 
ek'ctrolytes  in  solution  (Vaillant), 
A.,  ii,  2.53. 
Spectroscope,  hand-  (Beckmann),  A., 

ii,  521. 
Spectroscopic  methods  (Konen),  A., 
ii,  122. 


1-Fhthalamic  acid,  3-nitro-  (Kahn),  A., 

i,  93. 
Fhthalaminobeuzyliaaloiiic  acid(SoREx- 

sen),  a.,  i,  834. 
Phthaleins  (Herzig  and  Pollak),  A., 

i,  95. 
Phthalic  acid,  preparation  of  (Basler 
Chemi.sche  Fabrik),  a.,  i,  487,  561. 
Phthalic  acid,  benzyl  ester  (Biscuoff), 
a.,  i,  261. 
phenyl   and  benzyl  esters  (Bischoff 
and  V.  Hedenstrom),  A.,  i,  86. 
Phthalic     acid,     amino-derivatives     of 
(PiUTTi  and  Abatti),  A.,  i,  424. 
3-amino-,    and    its    salts    and    imide 
(Kauffmann  and    Beisswenger), 
A.,  i,  700. 
3-nitro-,   esters  of,  and  separation  of 
the  a-  and  j8-esters  (Kahn),  A.,  i, 
93. 
3-  and  4-  nitro-,  derivatives  of  (Bogert 
and  Boroschek),  A.,  i,  761. 
isoPhthalic  acid,    4-chloro-    (Ullmanx 

and  Uzbachian),  A.,  i,  626. 

Phthalic    anhydride,    condensation    of, 

with  benzene  haloids  (Graebe,  Thi^:- 

VENAZ,  and  Kneeland),  A.,  i,  345. 

action  of,  on  nitromethane  (Gabriel), 

A.,  i,  345. 
interaction   of,    with   o-,    m-,  and  p- 
phenylenediamines  (Meyer),  A.,  i, 
444. 
3-amino-,  iV-acetyl  derivative  (Kahn), 
A.,  i,  696. 
Phthalic  chloride,  action  of  aniline  on 
(DuxLAR  and  Cummer),  A.,  i,  699. 
action   of,    on   aryl-mercaptides,  -sul- 
phinates,       and       -thiosulphonates 
(Troger  and  Horxung),  A.,  i,  95. 
Phthalidedicarboxylic  acid  (Thiele  and 

Gikse),  A.,  i,  425. 
Phthalimide,  3-nitro-,  and  its  potassium 

derivative  (Kahn),  A.,  i,  94. 
Phthalimidine  haloid  salts  (Werner), 

A.,  i,  235. 
Phthaliminomalonic   acid,  ethyl  ester, 
and  its  hydroly.sis  (Sorensen),  A.,  i, 
833. 
Phthalimino-7-phthaliminopropylmal- 
onic  acid,  ethyl  ester  and  its  hydrolysis 
(Si'irensen),  A.,  i,  834. 
Phthalones   (v.    Huber),    A.,    i,    576  ; 

(Eibner),  a.,  i,   641. 
Phthalylacetylhydroxylamine 
(Melster,    Lucius,     &     Bruning), 
A.,  i,  491. 
Phthalyldiphenyldiamide(HooGEWERFF 

and  VAN  l)ui:i'),  A.,  i,  174. 
Phthalyl  green  (Haller  and  Guyot), 

A.,  i,  200. 
Phthalylhydroxylamic   acid  (Meister, 
Lucius  &  Bruning),  A.,  i,  491. 
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Physical  clieniistry,  ai>plicatioiis  of,  to 

the  study  of  toxins  ami  antitoxins 

(Arrhenius  and  M.vdsen),  A.,  ii, 

561. 
constants,   critical   solution    tempera- 
ture, and  osnii)licpiessure(C'KisMER), 

A.,  ii,  10. 
Physiological    action     of    amino-acids 

(Abderh.vldex  and  Beugell),  A., 

ii,  666. 
of    anthranilic   acid   and    its   methyl 

derivative  and  tiieir  acetyl  deriva- 
tives (Kle[St),  a.,  i,  570. 
of  antiariu  and  ipoh  (Seligmaxn),  A., 

ii,  314. 
of  arsenic(STOCKMAN  and  Charteris), 

A.,  ii,  501. 
of  betaine   (AxDRLfK,    Velicu,   and 

Stanek),   a.,  ii,  228. 
of  boric  acid  (Hof.manx),  A.,  ii,  317. 
of  trihTomokii.  -butyl  alcohol  (Hough- 

Tox  and  Aldrich),  A.,  ii,  315. 
of  sodium  bromovalerate   (F^iii^;),  A., 

ii,  442. 
of  cajsium  chloride  (Haxford),  A.,  ii, 

502. 
of  calcium(LANGEXDORFFand  Hueck), 

A.,  ii,  498. 
of  camphocarboxylic  acid  and  its  esters 

and  sodium  salt  (Bruiil),  A.,  i,  5. 
of  choline  (Kruger  and   Bergell), 

A.,  i,  796. 
of  epinephrine  (Amberg),  A.,  ii,  314. 
of  ethyl   alcohol  (GrivHAXt),    A.,  ii, 

317. 
of    a-ethylbutyrylcarbamide,  ilietliyl- 

inalonylcarbamide     and      dipropyl- 

malonylcarbaniide  (Fisciier  and  V. 

Merixg),  a.,  i,  552. 
of  filmarone  (Kraft),  A.,  i,  571. 
ofhelmitolandtheocine(Elc'nENGRiJN), 

A.,  i,  195. 
of  iodine  (Labb6  and  Lortal-J.a.cob), 

A.,  ii,  498. 
of  optical  Isomerides  (Cushxy),  A.,  ii, 

564. 
of  manganese  (CoH.N-),  A.,  ii,  166. 
of  morphine  (Bergell  and  I'.s(;i[orr), 

A.,  ii,  502  ;  (Vaiilex),  A.,  ii,  676. 
of  nerol,    geraniol,  and   eyclogerauiol 

(HiLDEiiiiAXUT),  A.,  ii,  660. 
of     soilium     nitro[)russide     (Fd.n'zes- 

Diacon  and  Carquet),  A.,  ii,  605. 
of  phenantlirene  ilerivativcs  (Bergell 

and  l'.s(;]ri)RR),  A.,  ii,  502. 
of  phenylglycine  (Rosexfeld),  A.,  ii, 

743. 
of  pilocariiinc  (Fraxk  and  Voir),  A.. 

ii,  167. 
of    i)roteose.s   (ME.snEL   and    U.nder 

HILL),   A.,    ii,  315;   (Undkruill), 

A.,   ii,   661. 


Physiological    action    of    radium    rays 
(Haudv    and    Willcock),    A.,     ii, 
622. 
of    saline    purgatives  (MacCallum), 

A.,  ii,   742. 
of  salt  (Belli),  A.,  ii,  666. 
of    somnoform    and    ethyl     bromide 

(Cole),  A.,  ii,  502. 
of  suprarenal   extract   (S.   J.  and   C. 

Meltzer),  a.,  ii,   442,  564. 
of  thymus  extracts  (Vincent),  A.,  ii, 

664. 
of  ureaaud  sugars(LE.SN6  and  Richet), 

A.,  ii,  503. 
See  also  Organism. 
Physiological    decomposition    of   iodo- 
albumin  (Mosse  and  Neuberg),  A., 
ii,  496. 
experiments      during      two      balloon 
journeys     (v.      Schroetter      and 
ZuxTz),  A.,  ii,  161. 
relations    of    derivatives   of    proteids 
containing    sulphur   (FitiEDMAXx), 
A.,  i,  75,  301. 
Physiologico-chemical  notes  (Sohaer), 

A.,  ii,  344. 
Phi/tc/cjj/ucs  liiacivcarpa,  mechanism   of 
the  saccharitication  of  mannans  of,  by 
seminase  ( BouRcjUELOTand  Hkris.sey), 
A.,  ii,  567. 
Phytosterol  from  olive  oil  (Sani),  A.,  i, 

250. 
rt-Picoline  {2-niethylpyriiline)  from  1  irown- 

coal  tar  (Frese),  A.,  i,  364, 
7-Picoline  (\-iiuiliijlpijridiiii'),  condensa- 
tion of,  witii  formaldehyde  (Koexigs 
and  Hafi'e),  A.,  i,  850. 
7-Picoline  [i-'inethylpi/ruline),  2:3:5-<ri- 
chloro-  (Sell  and  Doorsox),  T.,  399  ; 
P.,  48. 
Ficolines,  o-,  $-,  and  7-,  physical  con- 
stants of  (C0X.STAM  and  White),  A., 
i,  276. 
Picric  acid,  solubility  of,  in  ether  (Boi'- 
gault),  a.,  i,  755. 
derivatives  of  (.Jacksox  and  Eai'.le), 
A.,  i,  406. 
Picroglobularin      (Tiemann),     A.,     ii, 

60S. 
Picromerite,  higher  limit  of  temperature 
of    formation     of    (van't    Hoff   and 
Mi-.VKUiiuKKER),  A.,  ii,  555. 
6-Picrylselenolacridol     and     it.s     salts 

(K|)1.n'i:kii  and  itnsEMA),  A.,  i,  721. 
Pigments,  red,  of  alkanna  root  (Gawal- 
iisv.sk I),  A.,  i,  109. 
of  hair  (Spikgler),  A.,  i,  589. 
of  llie  l>epiiloi>tera  (v.  Linden),  A.,ii, 
677. 
Pigs,   ft^eding  experiments  on,  with   (isl» 
meal,   uia\/A-    cakes,   and    wheat    bran 
(Klei.n),  a.,  ii,  37. 
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Pigs,  sucking,  growth  of,  on  a  diet   of 

skimmed    cows'    milk  (Wilson),  A., 

ii,  89. 

Pilocarpine,   constitution   of  (Jowett), 

T.,  438  ;  P.,  54. 

nitrate,   spectrum  of  (Hartley),  P., 

122. 
physiological   action   of  (Frank   and 

Yon),  A.,  ii,  167. 
detection  of  (Wangerin),  A.,  ii,  118. 
isoPilocarpine,  constitution  of  (Jowett). 

T.,  4f).5  ;  P.,  55. 
isoPilocarpinic  acid,  and  rfibromo-,  and 
isoPilocarpinolactone,  constitution  of 
(Jowett),  T.,  461  ;  P.,  55. 
Pilocarpoic    acid    (Jowett),    T.,    463  ; 

P.,  56. 
Pilomalic  acid  (Jowett),  T.,  463;  P., 

56. 
Pilopinic  acid  (Jowett),  T.,  463  ;  P., 

56. 
Pinacolin   and    Pinacone,    reactions   of 

(Denigi>s),  a.,  i,  606. 
Pinacone,  CagHggO.,,  from  the  reduction 
of  deoxybenzoinbenzylideneacetophen- 
one  (Auerbach),  A.,i,  412. 
Pinene,  action   of  bromine  on,    in   pre- 
sence   of    water    (Genvresse    and 
Faivre),  a.,  i,  711. 
action   of  oxalic   acid  on  (Schindel- 

meiser),  a.,  i,  267. 
oxidation  of,  with  chromyl  dichloride 
(Henderson,   Gray,  and  Smith), 
T.,  1299  ;  P.,  195. 
hydrochloride,  nitration  of  (Konowa- 
LOFF  and  Kikina),  A.,  i,  269. 
c?-Pinene,  some  transformations  of  (De- 

naro  and  Scarlata),  A.,  i,  844. 
Pinus palustris,  resin  of  (Tschirch  and 

Koritschoner),  a.,  i,  105. 

Pinyl  formate    and    hydrogen    oxalate 

(AmpP,ke  Electrical  Co.),  A.,i,  502. 

^-Pipecoline  hydrogen  tartrates,  r-,  d-, 

and  I-   (Ladenburg  and  Bobertag), 

A.,  i,  575. 

a-Piperazineanthraquinone       (  Farben- 

FABRIKEN    VOHM.     F.     BaYER    &    Co.), 

A.,  i,499. 
a-Piperidinoanthraquinone  and  5-hydr- 
oxy-  and  8-nitro-derivatives  of  (Far- 

BENFABRIKEN  VORM.  F.  BaYER  &  Co.), 

A.,  i,  499. 
Piperidino  codide    and   -methylmorphi- 

methine  and  tlieir  nietliiodidcs  (Von- 

geuichten  and  MOller),  A.,  i,  571. 
Piperidyl-2-acetic   acid    (Koenigs   and 

Hapi'E),  a.,  i,  850. 
Piperidyl-^-naphthisatin  (Wichel- 

haus),  a.,  i,  632. 
Piperonal,  coiniMunid  of,  with  sulphuric 

acMd  (Hoogewekff  and  van   Dorp), 

A.,  i,  170. 


Piperonal,  indogenide  of  (Noeltino),  A., 

i,  198. 
Piperonal-green  (Liebermann),   A.,   i, 

861. 
Piperonalphenyl->|/-thioliydantoin 

(Wheeler  and  Jamieson),  A.,  i,  521. 
Piperylhydrazine   (Ahrens    and   Soll- 

mann),  a.,  i,  513. 
Pipette,  siphon  (Gawalowski),   A.,  ii, 

237. 
Pitchblende,    emanation-substance   from 
(Marckwald),     a.,     ii,     81,     733  ; 
(GiEsEL),  A.,  ii,  193. 
Plant  asli,  estimation  of  the  constituents 
of,  and  their  importance  for  agricul- 
tural chemistry  (Tollen.s),  A.,  ii,  37. 
cells.     See  Cells. 
Plant  growth,  phvsiological  importance 
of    calcium    to    (Britch),    A.,    ii, 
233. 
r6le  of  calcium  oxalate  in  (Amar),  A., 

ii,  505. 
action   of   manganese   compounds  on 
(Loew    and    Sawa),    A.,    ii,    322; 
(Aso),  a.,  ii,  323. 
effect  of  deficiency  of  nitrogen,  phos- 
phoric acid,  and  potassium  on  (Wil- 
farth  and  Wimmer),  A.,  ii,  506. 
action   of    potassium    perchlorate    on 
(Ullmann  ;  Dietrich),  A.,  ii,  571. 
action   of  potassium    ferrocyanide   on 

(Suzuki),  A.,  ii,  174. 
action    of    highly   diluted    potassium 

iodide  on  (Suzuki),  A.,  ii,  173. 
action    of  sodium  fluoride   on    (Aso), 

A.,  ii,  173. 
action  of  sulphur  dioxide  on  (Wieler), 

A.,  ii,  324. 
effect  of  sulphurous  acid  on(KoNiGand 

Hasenbaumer),  a.,  ii,  748. 
action  of  uranium  on  (Loew),  A.,  ii, 
173. 
Plant    nutrition    without    their    cotyl- 
edons (Andri^:),  a.,  ii,  567. 
with  and  without  cotyledons  (Andri^,), 
A.,  ii,  567. 
Plant  substances,  estimation  of  sulphur 
and  phosphorus  in  (Beistle),  A.,  ii, 
325. 
Plants,  influence  of  mineral  salts  on  the 
acidity  of  (Charap.ot  and  H]5:bkrt), 
A.,  ii,  505. 
utilisation  of  ternary  carbon  by  (Mazi^.), 

A.,  ii,  36. 
assimilation  of  carbon  dioxide  in  green 

(Bokorny),  a.,  ii,  505. 
action  of  carbon  dioxide  on  the  move- 
ments of  water  in  (Kosaroff),  A., 
ii,  94. 
investigation  of  glucosides  in  connec- 
tion with  the  internal  mutation  of 
(Weevkrs),  a.,  ii,  232. 
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Plants,  influence  of  the  natuii'  of  external 
media  on  the  state  of  hydration  of 
(Chauabot    and   Hi^niKirr),   A.,    ii, 
233. 
influence    of  external    media    on    the 
formation  and  evolution  of  terpene 
compounds  in  (Chauabot  and  Hi^.- 
bekt),  a.,  ii,  607. 
can  the  manurial  requirements  of,  be 
established   by  tlieir    analysis  ?   (v. 
Seelhoh.st,    Behx,    and    Wilms), 
A.,  ii,  234. 
r6k  of,  in  dissolving  the  undissolved 
nutritive     substances    of    the    soil 
(KossowiTscn),  A.,  ii,  234. 
cultivated,  have  jdiosphatic  and  potass- 
ium   manures  a   direct  action   on  ? 
(Li'mia),  a.,  ii,  176. 
proteolvtic  enzymes  in  (ViN'Es),  A.,  ii, 

321  r(JAVii,LlEi'0,  A.,  ii,  506. 
formation  of  proteids  in  (Godlewski), 

A.,  ii,  678. 
synthesis  of  proteids  by  (Laurent  and 

March AL),  A.,  ii,  506. 
proteids  and  other  nitrogen  compounds 

in  (Nedokuchaeff),  A.,  ii,  508. 
decomposition    and     regeneration     of 
proteids  in  (Balick.a.-I\va\owska), 
A.,  ii,  449. 
changes  in  the  proteid  phosphorus  in 

(Iwanoff;  Zaleski),  A.,  ii,  94. 
sucrose     in     (Bourquelot),     A.,    ii, 

747. 
occurrence  of  urea  in  (Bamberger  and 

Landsiedl),  A.,ii,  567. 
chlorophyllous,        reserve       phospho- 
organic    matter    of     (Postekn.a.k), 
A.,  ii,  607,  679,  680. 
etiolated,  nutrition  of  (An'DRI^:),  A.  ,ii, 

606. 
grafted,    utilisation    of  mineral   prin 
ciples  by   (Daniel   and   Thomas). 
A.,  ii,  36. 
higher,  anaerobic  metabolism  of,  and 
its  relation  to  alcoholic  fermentation 
(SroKL.A..sA,  Jelinek,  and   A^itek), 
A.,  ii,  388. 
Plastein,  a  soluble  modification  of  (Saw- 

jaldkf),  a.,  i,  451. 
Plaster  of  Paris  (CLoiiz),  A.,  ii,  292. 
Platinum,    condition  of,   in  tlie  nickel - 
Lojjpcr   ores   from   Sudbury   (Dh'K- 
.soNj,  A.,  ii,  302. 
colloidal,    preparation    of    (Outbier). 
A.,  ii,  82  ;  (Henuich),  A.,  ii,  299  ; 
(Garbowski),  a.,  ii,  432. 
electrolytic  solution  of,  by  alternating 

currents  (RuEit),  A.,  ii,  407,  528. 
.solubility    of.    in    potassium    cyanide 

(Glaser),  a.,  ii,  242. 
action  ol'  sulpliuric  acid  on  (CoNimv), 
A.,  ii,  433. 


Platinum  :  — 
Platiniammonium  polysuliihide  (Hof- 
.MANN  and  Hdchtlen),  A.,  ii,  728. 
Platinum    compounds    (Biilmann   and 

Andf.ksiin),  A.,  ii,  488. 
Platinum  salts,    complex    (V^zes),    A., 
ii,  25,  229. 
Platinic    chloride,   action    of   certain 
salts  on  (Oechsnek  de  Coninck), 
A.,  ii,  219. 
Chloroplatinic  acid  and  its  salts  (Bel- 
i.rcci  I,  A.,  ii,  155. 
Platinum    organic     compounds     (Biil- 

MANX  and  Anderson),  A.,  ii,  488. 
Platinum  bases  (Klason),  A.,  ii,  224  ; 
(Klason   and    Wanselin),    A.,    i, 
238. 
potassium   cyanide,   action  of  carbon 
monoxide     on     (Muller),     A.,    i, 
238. 
Platinum,  '  assay   of,    and   of  its  alloys 
with  the  precious  metals  (Neveu), 
A.,  ii,  514. 
jjrecipitation     of,      by     formaldehyde 

(Aweukieff),  a.,  li,  603. 
separation  of  gold  and  (  Willstatter), 
A.,  ii.  576. 
Platinum   crucible  for  carbon   combus- 
tions (Stehman),  a.,  ii,  452. 
cause    of    the    destruction    of,     in 
phosphate    analyses    (Heraeus), 
A.,  ii,  82. 
spirals,  catalytic   reactions  caused  by 
(Trillat),  a.,  ii,  .^.89. 
Platophospliineammine  compounds 

(Ki.Asox  and  Wansklin),  A.,  i,  238. 
Platoso-oxalonitrous  acid  and  its  salts 

(Vi>ZEs),  A.,  i,  229  ;  ii,  25. 
Plumasite,  an  oligoclase-corundum-rock 
from  California  (Law.son),  A.,  ii,  658. 
Plumbic  salts.     See  under  Lead.- 
Poisoning  liy  carbon    monoxide,    disap- 
pearance of  carbon  monoxide  from 
the    blood    in   (Gaknier),    A.,    ii, 
560. 
by  Enhydriiia    hcngalcnsis  (RooEKS), 

A.,  ii,  676. 
by  ])hosphorus,   occurrence  of  amino- 
acids  in  the  urine  of  rabbits   after 
(AiiDKiinALDEN  nud  Bei'.qell),  a., 
ii,  742. 
Poisonous    action   of    ions    (Loeb    and 

(JiEs),  A.,  ii,  167. 
PoiBons    in    the   tentacles   of    Actiuians 
(Kk-het),  a.,  ii,  317. 
African  arrow  (FAirsT),  A.,  i,  191. 
cobni  (KvEs  and  Sachs),  A.,  ii,  444. 
snake,  constitution  of  (Flkxner  and 

Nim;ui  111),  A.,  ii,  500. 
of  the  Australian  tiger  snake  {Jfuplo- 
i-i-ji/iii/iis    nirtu.i),     action     of,      on 
iicrve-cells  ( KlLVl.S(iTON),  A.,  ii,  92. 
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Poisons,    action   of,    on   unicellular    or- 
ganisms (Kokentschewsky),   a.,  ii, 
313 
Polonium  (Giesel),  A.,  ii,  20,  299,  603. 
rays  from   (Becquerel),   A.,'ii,  257, 

402. 
magnetic    deviation    and     nature     of 
certain  rays  from  (Becquekel),  A., 
ii,  2.'')6. 
Polychlorides,    action   of    phosplionium 
iodide  on  (E.  &  P.  Fireman),  A.,  ii, 
644. 
Polymeric  compounds,  decomposition  of 

(KuAEMEK),  A.,  i,  332. 
Polymorphous  substances,  transition  of 

(Meyer),  A.,  ii,  137. 
Polypeptides  and  their  derivatives,  syn- 
thesis of  (Fischer),  A.,  i,  465,  799  ; 
(Fischer  and  Otto),  A.,  i,  800. 
See  also  Dipeptides. 
Polysaccharides,     complex,      successive 
action  of  acids  and   soluble  ferments 
on  (Bourquelot  and  H^kissey),  A., 
i,  551. 
Poppy  seed  and  Poppy-seed  cake,  com- 
position of  (Mach),  a.,  ii,  175. 
Porin,  Porinin,  and  Porinic  acid  (Hes- 
se), A.,  i,  706. 
Porphyrexide,      constitution     of,     and 
chloro-,  and  its  reactions  (PiLOTY  and 
Vugel),  a.,  i,  523. 
Porphyrexine.    See  5:5-Dimethylhydan- 

toiii,  2:4-<Znmino-l-hydrox3'-. 
Porphyrindine  and  its  diacetyl  deriva- 
tive (Piluty  and  Vogel),  A.,  i,  524. 
Potable  water.     See  under  AVater. 
Potassium,    preparation  of,    from   fused 
potassium    peroxide    (Lorenz    and 
Clark),  A.,  ii,  425. 
spectrum  of  (Ritz),  A.,  ii,  621. 
effect   of  a   deficiency   of,    on    plants 
(WiLFARTH  and  Wimmer),  a.,  ii, 
506. 
manures,  have,  a  direct  action  on  culti- 
vated plants  ?  (Lumia),  A.,  ii,  176. 
Potassium    salts,   heat    of   solution   of 
(Vauali-Thevenet),  a.,  ii,  131. 
apparent  loss  of,  by  ignition  (Woy), 

A.,  ii,  182. 
influence   of,    on   the    tone    of    plain 
muscle  (Stiles),  A.,  ii,  163. 
Potassium    carbonate,      electrolysis     of 
(Salzeu),  a.,  ii,  129. 
carbonates,     double     salts     of,     with 
magnesium  carbonate  (v.  Kxorre), 
a.,  ii,  370. 
chlorate,     electrolytic     reduction     of 
(Burrows),  A.,  ii,  7  ;  (Brochet), 
a.,  ii,  210,  352;  (Tommasi),  A., 
ii,  426. 
decomposition   of  (Scobai),  A.,  ii, 
645. 


Potassium  chlorate  and  iodide  and  hydro- 
chloric acid,  velocity  of  reactions  in 
solutions  containing  (Bray),  A.,  ii, 
27.''.. 
^c?-chlorate  a  plant  poison  (Ullmaxn  ; 

Dietrich),  A.,  ii,  571. 
chloride,  electrical  conductivity  of,  in 
mixtures  of  water  and  etliyl  alco- 
hol (Roth),  A.,  ii,  126. 
compounds   of,  with  antimony   tri- 
chloride (Jordis),  a.,  ii,  603. 
manuring   of  barley   with    (Doll), 
A.,  ii,  174. 
feiTic  chloride,  use  of,  in  maV.ing  the 
estimation  of  carbon  in  steel  (Sar- 
gent), A.,  ii,  332. 
molybdenum  double   chloride    (Hen- 
derson), P.,  245. 
f^ichromate,  mechanism  of  the  reduc- 
tion of,  by  sulphurous  acid  (Bas- 
sett),  T.,  692;  P.,  54. 
action   of,  on   alkali  bromides  (de 
Koninck),  a.,  ii,  751. 
cupric  chromate,  basic  (Groger),  A., 

ii,  647. 
fluoride,    hydrofluoric  acid,-  and  boric 
acid,    interaction   of  (Abegg,  Fox, 
and  Herz),  A.,  ii,  540. 
hydride,   interaction   of,   with  carbon 

dioxide  (Moissan),  A.,  ii,  365. 
hj'droxide,  fused,  electrolysis   of  (Le 
Blanc     and     Brode),     A.,     ii, 
75. 
dependence  of  the  reactive  power  of, 
on   the  concentration   (Vaubel), 
A.,  ii,  425. 
iodate,      volumetric     analyses     with 

(Andrews),  A.,  ii,  682,  686. 
iodide,    electrolysis     of    solutions    of 
(FoERSTER  and  Gyr),  A.,  ii,  352. 
rate   of   oxidation   of,   by    chromic 

acid  (DeLury),  A.,  ii,  471. 
ferrous  sulphate,  and  chromic  acid, 
rate     of    reactions    in     solutions 
containing      (Benson),     A.,     ii, 
534. 
reaction  between  mercuric  chloride 
and,  and   its   analytical   applica- 
tion (de  Koninck  and  Lebkun), 
A.,  ii,  42. 
velocity  and  mechanism  of  the  re- 
action  between   potassium    ferri- 
cyanide  and,  in   neutral  aqueous 
solution  (Donnan   and  Le   Ros- 
signol),  T.,  703  ;  P.,  120. 
action  of  highly  diluted,  on  plants 
(Suzuki),  A.,  ii,  173. 
tetrachlorodinitroscsqui-mdatG     (Mio- 

lati  and  Gialdini),  A.,  ii,  25. 
jwcrmanganate,  velocity  of  reaction  be- 
tween   oxalic    acid    and    (Ehren- 
feld),  a.,  ii,  134. 
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Potassium    ^ix-JMiiaiif^aiiatc,    staiuLtidisa- 

tioii  of,  by  iiieaus  of  oxalates  (Rust), 

A.,  ii,  107  ;  (Dri-iM-:  ami  Mti.i.Ei!), 

A.,  ii,  184. 

nitrate,  capillary  rise  of  (Bottomley), 

T.,  14'J4  ;  P.,  272. 
barium  nitrate  (Wallbridoe),  A.,  ii, 

64t). 
iriiliuni  nitrite  (Leidi^.),  A.,  ii,  24. 
oxide,  preparation  of  (Badisciie  Anii.- 

IN-  &  SoDA-FAituiK),  A.,  ii,  724. 
alum,  occurrence  of,  as  an  elHorescence 
on  bricks  (Kelleu),  A.,  ii,  296. 
variation  of  ans^les  iu  the  crystals 
of  (MiEKs),  A.,  ii,  472. 
sulphates     (Stoutenbekeu),    A.,    ii, 

143. 
thallium   sulphates  (Mar-shall),  A., 

ii,  21. 
ptrsulphate,  velocity  of  the   reaction 
between  hydrogen  iodide,  phosphor- 
ous  acid   and   (Fedeklix),    A.,  ii, 
14. 
hyposulphite,  synthesis  of  (Moissan), 
A.,  ii,  75. 
Potassium    cyanate    and    thiocyanate, 
action   of    ?/i-xylvlenc   bromide    on 
(Halfpaai-),  A.,i,  578. 
cyanide,  action  of  alkaline  sugar  solu- 
tions on  (ScHi'MArHEu),  A.,  ii,  188. 
zinc  cyanide  (SnAUWooD),  A.,  i,  684. 
cadmium     and     zinc     cobalticyanides 

(Fischer  and  Cuntze),  A.,  i,  77. 
ferricyanide,  velocity  and  mechanism 
of    the     reaction     between,    and 
potassium     iodide      in      neutral 
aqueous   solution    (Doxnax    and 
Le    Ro.ssigxol),    T.,    703  ;     P., 
120. 
action  of  carbon   monoxide   on,    in 
solution  (MuLLEu),  A.,.i,  238. 
ferrocyaiiide,     action     of,     on     plant 

growth  (SrzuKi),  A.,  ii,  174. 
ferro-    and    fcrri-cyanides,    action    of 
iodine  on  (MATL'sniEK),  A.,  i,  800. 
maiigano-,  cobalti-,  chromi-,  and  plat- 
i no  cyanides,  action  of  carbon  mon- 
oxide on  (Mulleh),  a.,  i,  238. 
selenocyanate,  action  of,  on  compounds 
of  chloroacetic  acid  (Frerich.s),  A., 
i,  609. 
vanadiocyanidc     (Petersen),    A.,    i, 

612. 
zinc     ferrocyanides,      composition     of 
(Miller  and  Danzioer),  A.,  i,  18. 
and  silver  thiocyanates  and  their  solu- 
bility (Foote),  a.,  i,  797. 
Potassium,  estimation  of,  by  the  modi- 
tic-d  Finkener  method  (Neubauer), 
a.,  ii,  181. 
estimation    of    small     quantities    of, 
colorimetrically  (Hill),  A.,  ii,  756. 


Potassium,  estimation  of,  gasometrically 
(i)K  Satorta),  a.,  ii,  701. 
estimation  of,  in  manures  (S.iollema), 

A.,  ii,  101  ;  (Hare),  A.,  ii,  511. 
estimation  of,  in  soils  (Williams),  A., 
ii,  511  ;  (Cousins  and  Hammond), 
A.,  ii,  693. 
estimation  of,  iu  urine  (Autenrieth 
and      Hkunmeim),      A.,     ii,      181  ; 
i  HruTLKV  andOuKiN),  A.,  ii,  695. 
Potassium-tungsten  bronze  (v.  Knorre 

and  .Sciiafer),  A.,  ii,  23. 
Potato  leaves,  ash   constituents  of,    at 
did'crcnt  periods  of  growth  and  under 
diflen'nt  manurial  conditions  (Seissl), 
A.,  ii,  748. 
Potatoes  (Breal),  A.,  ii,  175. 

composition  and  digestibility  of  dried 
(Kellner,    Volhard,    and    Hon- 
camp),  a.,  ii,  235. 
Potato    starch    jiaste,    action    of    malt 
diastase  on  (Davis and  LlXf;),  P.,  275. 
Potentials.     See  Electrochemistry. 
Precipitin  reactions,  inhibition  of  (Mi- 
en aelxs),  A.,  ii,  497. 
influence     of     tryptic     digestion     on 
(Opi'EXHEIMEr),  a.,  ii,  665. 
Precipitins  (Huxter),  A.,  ii,  663. 

alliuniose  and  pe})tone  (Ro-stoski  and 

Saicoxagui),  a.,  ii,  315. 
and  lysins  (Fuhrmanx),  A.,  ii,  227. 
Pregnancy,  molecular  concentration   of 
blood-seram   in   (Farkas   and   SciPi- 
ADEs),  A.,  ii,  736. 
Pressure,   internal,  of  liquids,   relation 
between  Stefan's  formuhc    for  the, 
and     van      der     Waals'     equation 
(Braxdt),  a.,  ii,  641. 
negative  and  osmotic,  relation  between 
(HfLEir),  A.,  ii,  133. 
Pressure   coeflBcients   of  hydrogen   and 
helium   at    constant   volume   and    at 
different  initial   jiressures  (Travkrs, 
Senter,  and  Jaquerod),  A.,  ii,  9. 
Primulaceae,    jircsence   of   volemitol   in 
(PiOiiJAri/r  and  Allard),  A.,  i,  162. 
'•'/'■''"Propane.     See  cyc/oTri methylene. 
Propane,    a/S-f/diydroxy-,     and     its     a- 

acetate  (Henrv),   A.,   i,   725. 
Propanedicarboxylic   acids.     See   Glut- 

aric  acid,  and  a-Metliylsuccinic  acid. 
Propanehexacarboxylic  acid,  ethyl  ester 

(Koizaiid  Stalmanx),  A.,  i,  742. 
Propenylbenzene.     See  a-Allylbenzcne. 
Propionamide  liydrobromide  (Werner), 

A.,  i,  235. 
Propionic  acid,  latent  heat  of  vaporisa- 
tion nf  (IjIcinin),  a.,  ii,  7. 
Propionic  acid,  ammonium  salts  (Rrik), 
A.,  i,  30S. 
lead   salt  {lend   telrapropknialc)  (COL- 
,son),  a.,  i,  396,  456,  601. 
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Propionic   acid,  ethyl   ester,  ami  itliyl 
acetate,  vapour  pressiu'es  and  boiliug 
points  of    mixtures   of   (Young  and 
FOKTEY),  T. ,  47. 
Propionic      acid,     )3-aininoa-liy(lroxy-. 
See  t'soSeriue. 
a-nitro-,  ethyl  ester,  and   its    sodium 
derivative  (Uli'IANi),  A.,  i,  791.' 
j3-thiol-,  disulphido  (Fkiedmann),  A., 

i,  75. 
Perpropionic      acid      (Cloveu      and 
Richmond),  A.,  i,  397. 
Propionic  ^^eroxide  and  its   hydrolysis 
(Clover    and    Richmond),     A.,    i, 
397. 
Propionylbenzyl  cyanide.      See  Benzyl 

ethyl  ketone,  cyano-. 
Propionylcamphor  (MALMraiEN),   A.,  i, 

711. 
Propionylglycylglycine,  a-bromo-,   and 

its  ester  (Fischer),  A.,  i,  799. 
Propiony  Ipheny  lacetamide      (Dim  roth 

and  Feuchter),  A.,   i,   630. 
Propionylphenylacetic  acid,  ethyl  ester, 
action  of  phosphorus  pentabrom- 
ide  on  (Dimroth  and  Feuchter), 
A.,  i,  631. 
and  the  action  of  phosphorus  penta- 
chloride      on      (Dimroth      anil 
Feuchter),  A.,  i,  629. 
Propiophenone,   condensation    of,   with 
benzylideneacetoi)henone     (Abell), 
T.,  360;   P.,  17. 
semicarbazone(  Wolff,  BocKjLorentz, 
andTRAPPE),  A.,  i,  205. 
Propiophenone,  ^-amino-,  and  its  salts, 
and  bromo-,  chloro-,  and  acyl  deriv- 
atives of  (Chattaway),  p.,  124. 
/3-hydroxy-.     See  Methylolacetophen- 
one. 
Propolis  (Greshoff  and  Sack),  A.,  i, 

602. 
Propyl   alcohol,    condensation   of,   witli 

heplyl  alcohol  (Guerbet),  A.,  i,  61. 
('.soPropylacetone.     See  Methyl  isobutyl 
ketone. 
/3-nitroso-.      See  Methyl  jS-nitrosowo- 
butyl  ketone. 
2^w,o-Propylallylbenzene     (Kunckell), 

A.,  i,  617. 
woPropylamine,     oxidation    of    (Bam- 
berger and  Seligman),  A.,  i,  323. 
iwPropylbenzamarone     (Klages      and 

Tktzner),  a.,  i,  101. 
/t-Propylbenzene  (pJtenylpropane) 

(Kr.AGEs),  A.,  i,  329. 
n-Propylbenzene,/J-amiuo-,p-iodoso-,and 
7;-iodoxy-  (Willgerodt  and 
Sckerl),  A.,  i,  746. 
<c/rachloro-  and  rfichlorocfibromo- 
(Charon  and  Dugoujon),  A.,  i, 
240. 


«-Propylbenzene,^>-iodo-,  containing  poly- 
valent iodine,  derivatives  of  (Willge- 
rodt and  Sckerl),  A.,  i,  746. 
isoPropylbenzene,     a$-dihronw-     (Tif- 

feneau),  A.,  i,  241. 
a^/iwPropylbenzylidenedeoxybenzoin 

and      its      isomeride     (Klages     and 

Tktzner),  A.,  i,  101. 
4  /;  isoPropylbenzyli'ioquinoline  and  its 

salts   (Ru(iHEiMER    and    Albrecht), 

A.,  i,  440. 
wcPropyli^obutenylbenzene  (Schubert), 

A.,  i,  626. 
mPropylwobutylsuccinic  acids  {nonaiic- 

dicarbox-ylic    acids),    cis-    and    trans- 

(Beatty),  a.,  i,  726. 
zsoPropylbutyric     acid.       See     Heptoic 

aciil. 
C-Propylcamphocarboxylic  acid,  methyl 

ester,  and  its  isomeriile  (Haller),  A., 

i,  503. 
Propylcamphor,    cyano-,    isomeric,    and 

their  rotation  (Haller),  A.,  i,  503. 
iwPropylcamphor,      hydroxy-     (Malm- 

oren),  a.,  i,   103. 
^>-isoPropyl-a-clilorobenzyldeoxybenzoin 

(Klages  and  Tetzner),  A.,  i,  101. 
Propylcyanoacetamide       (Guare.schi), 

A.,  i,  737. 
Propylene,  formation  of,  from  trimethyl- 

ene  (Tanatar),  A.,  i,  1. 
Propylene  cblorohydrins  (Henry),  A., 

i,  2,  725. 
Propylene  derivatives  (Henry),  A.,  i, 
725. 

aromatic  (Hell   and  Bauer),   A.,   i, 
242,  479. 
Propylenedicarboxylic  acids.     See  : — 

Oitraconic  acid. 

Glutaeonic  acid. 
Propylenepentacarboxylic     acid.       See 

Dicarboxyaconitic  acid. 
Propylenetricarboxylic       acid.  See 

Aconitic  acid. 
a-?ioPropylglutaric   acid  {hcxanedicarb- 

oxylic   acid)   (Wallach,    Collmann, 

and  Thede),  A.,  i,  568. 
3-isoPropylindolinone    and   its    methyl 

ether,  and  acetyl,  f^ibrorao-,  and  silver 

derivatives  (Schwa Rz),  A.,  i,  854. 
2Propyloxy-a-naphthoic     acid     (Bod- 

Roux),    A.,  i,  420. 
yS-Propyloxy-^-phenylacrylic     acid,    a- 

cyano-,  methyl  ester  (Sciimitt),    A., 

i,  399. 
6-Propyloxy-2-propylquinol       (Thoms), 

A.,  i,  558. 
^)-Propylphenyl-o-tolyliodinium      hydr- 
oxide   and    salts    (Willgerodt    and 

Sckerl),  A.,  i,  747. 
Ji-Propylphosphine      (Partheil       and 

Gronover),  a.,  i,  801. 
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Propylphthaliminomalonic      acid,      y- 
cyaiu)-,  eth)'l  ester,  ami  its  liyilrolysis 
(Sokensen),  a.,  i,  834. 
Propylpropiolic    acids.      See    Hexinoic 

aciils. 
3-Propylpyrazolone    (Bouveault    and 

Bd.NCEin),   A.,  i,  U3,  144. 
S-Propyltrioloxazoline,  2-thiol-  (Roux), 

A.,  i,  163. 
^-Propylvalerylcarbamide     (Gebkudkk 

VI IN  NiE-^^.-^KN),  A.,  i,  798. 
Prostate,  calculi  from  the  (PuAUx),  A., 

ii,  144. 
Protagon  of  the  brain  (Le.sem  amlGiEs), 

A.,  ii,  '."0. 
Protamines  and  Protones  (Goto),  A.,  i, 

303. 
Proteid    base,    CggHugOgNog,    from    the 
sperm  of  the  tunny  fish  (Ulpiani), 
A.,  i,  215. 
matter,  production  of  hydrogen  sulph- 
ide from,  and  the  influence  of  tem- 
jierature     on     it    (Abelous     and 
Kibavt),  a.,  ii,  605. 
molecule,  the  anti-group  in  the(RoTAR- 
SKi),  A.,  i,  667. 
the     carbohydrate     group     in     the 
(OsBOKNE  and   Harris),    A.,    i, 
586. 
putrefaction,  influence  of  carbohydrates 
on  (SiMNiTZKi),  A.,  i,  781. 
tryptophan,  the  precursor  of  indole 
in  (Elunger  and  Gextzen),  A., 
i,  781. 
reaction  involving  the  use  of  chromate 

(Gies),  a.,  ii,  399. 
synthesis  in  the  animal  body  (Hex- 
DEK.sox  and  Dean),  A.,  ii,  668. 
Proteids  (Kutscher),  A.,  i,  666. 

in    plants    (Nedokuchaeff),  A.,  ii, 

508. 
synthesis  of  (Walther),  A.,  i,  67. 
formation  of,  in  Fungi  (LoEW),  A.,  ii, 

678. 
fomiation  of,  in  plants  (Godlewski), 

A.,  ii,  678. 
synthesis  of,  by  plants  (Laurent  and 

March al),  A.,  ii,  506. 
decomposition  and  regeneration  of,  in 
plants  (Bai.icka-Iwanowska),  A., 
ii,  449. 
specific    rotation   of    some    vegetable 
(Ohborne    and     Harris),    A.,    i, 
872. 
alhsorption  of  (Otpenheimer),  A.,  ii, 
738;  (A.SCOLI  and  Vigano),  A.,  ii, 
739. 
fate     of,     introduced     through     the 
alimentary     eanal     ami     otherwine 
(Ol'1'ENllEI.MER),  A.,  ii,  738. 
passage    of,    through     the     placental 
walls  (AecoLi),  A.,  ii,  87. 


Proteids   and   proteid-assimilation,    bio- 
logical   relation    of    (Levene    and 

Stookey),  a.,  ii,  309. 
containing      sulphur,      physiological 

relations  of  (Friedmann),  A.,  i,  75, 

301. 
digestion  of,  by  the  pancreas  ferments 

(Fischer  and  Abderhalden),  A., 

ii,  666. 
influence   of  different,   on  fats   (Pa.s- 

TRovicH  and  Ulzer),  A.,  ii,  249. 
chemical    relations     between    aniline 

dyes  and  (Heidenhain),  A.,  i,  586. 
behaviour    of,     towards     electrolytes 

(rAUM),  A.,  i,  299. 
action  of  iodine  bromide  on  (Mouney- 

rat),  a.,  i,  665. 
iodation    of   (Schmidt),    A.,    i,    135, 

450. 
the  iodine-binding  grou[i  in  (Oswald), 

A.,  i,  450. 
iodised,  '  decompt'sition     products    of 

(Oswald),  A.,  i,  300. 
oxidation  of,  by  Jolles'  method  (Lanz- 

er),  a.,  ii,  584. 
action  of  yeast  on  (Bokorny),  A.,  ii, 

230. 
decomposition   of,   by  Bacteria  (Tay- 
lor),   A.,    ii,    169  ;    (Emmerling), 

A.,  ii,  229. 
nitrogen  in  (Osborne  and  Harris), 

A.,  i,  585. 
blood,      in      alcaptonuria      (Abder- 
halden and  Falta),  A.,  ii,  663. 
serum,  refraction  coeflBcient  of  (Reiss), 

A.,  ii,  659. 
in  body  fluids  (Joachim),  A.,  ii,  312. 
in  exudations  (Moritz),  A.,  ii,  312. 
precifii table    by   acetic   acid   in  path- 
ological urines  (Matsumoto),  A.,  ii, 

501. 
the  "gold  number"  of  (Schtlz  and 

Zsigmondy),  a.,  i,  135. 
precipitation  of,  by  alcohol  and  other 

reagents  (Tebh),  A.,  i,  781. 
vegetiible,    precipitation    limits   with 

ammonium      sulphate      of       some 

(Osborne  and  Harris),  A.,  i,  871. 
detection  of,  in  urine  (Bernard),  A., 

ii,  119. 
estimation  of,   in  fffices  (Zaitschek), 

A.,  ii,  743. 
estimation  of,  volumetrically,  in  milk 

(DKNiGks),  A.,  ii,  460. 
estimation  of,  in  milk  and  cheese  (van 

Si.VKK  and  Hart),  A.,  ii,  399. 
Proteolysis,  iiiflnence  of  oxygon  on,  in 

the  i)re.sence  ol'  chloroform  (Mai.ki- 

TANo),  A.,  ii,  159. 
pancreatic,  formation  of  dextrose  from 

the    end-producta   of    (Sulks    and 

LuBK),  A,,  ii,  668. 
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Proteolysis,  peptic  (GlEs),  A.,  ii,  559. 
influence   of  the    hydrogen   ion    in 
(GiEs),  A.,  ii,  309. 
Proteoses,  physiologica!  action  of  (Men- 
del   and  Underhili,),    A.,  ii,    315  ; 
(Underhill),  a.,  ii,  661. 
Protoblue.      See   Tetraniethyl'/Zainino- 

triplienylcarbinol,  3:4-r/niv(1ioxy-. 
/(•»coProto-blue.     See  4':4"-Tetiamethyl- 
r/ii'aminotriphenylmethaue,  BA-dihydr- 
oxy-. 
Protocatechuic  acid,  formation  of,  from 
quinic  acid  ])y  a  mould  (Emmerling 
and  Abderhalden),  A.,  ii,  503. 
derivatives  of(PERKiNand  ScHiEss), 
v.,  14. 
Protocatechuic    aldehyde,   and    its   di- 
benzoy],  and  2-  and  3-  nitro-deriva- 
tives,    and    tlie   dimetliyl   ether  of 
the  2-nitro-conipound,  and  dinitro- 
derivative   of    the   dibenzoyi    com- 
pound (Hayduck),  A.,  i,  826. 
indogenide  of  (Noelting),  A.,  i,  198. 
Protococaic    and    Protoi'sococaic     acids 

(Hesse),  A.,  i,  192. 
Proto-a-lichesteric  acid  and  its  methyl 

ester  (Hesse),  A.,  i,  704. 
Protopapaverine  and  its  salts  (Hesse), 

A.,  i,  773. 
Protoplasm    and    enzymes   (Bokorny), 
A.,  ii,  324. 
action  of  ethyl  alcohol  on  (Lee),  A., 
ii,  314. 
Proto-red  and  its  acyl  derivatives  (Lie- 

bermann),  a.,  i,  861. 
leucoVroto-reA.     See  4':4"-Tetramethyl- 
rfiaminotripheuylmethane,     3:4:2':2"- 
tet7-ahjdToxy-. 
Protrypsin,      kinase,      and      antikinase 

(Dastre  and  Stassano),  A.,  ii,  497. 
Prussian  blue  (Chretien),  A.,  i,  685. 
preparation    of  (Matuschek),   A.,   i, 

800. 
solubility  of  (Wyrouboff),  A.,  i,  18. 
estimation  of,   in  spent  gas-inirifying 
material     (Schwartz  ;     Lijhrig), 
A.,  ii.  111. 
Prussic    acid.     See    Hydrocyanic    acid 

under  Cyanogen. 
Pseudo-acids,    diagnosis   of    (Muller), 
A.,i,  78. 
optical  method  for  the  recognition  of 
(Muller  and  Bauer),  A.,  ii,  705. 
Pseudocymopterus  miisMus,  oil  of  (ScHlM- 

MEL&  Co.),  a.,  i,  187. 
Pseudogaylussite  from  the  Clyde  (Flett 

and  Pollarp),  A.,  ii,  379. 
Pseudophillipsite   from    the   neighbour- 
hood  of  Rome  (Zambonixi),   A.,    ii, 
656. 
Puerperal     eclampsia     (Charbin     and 
RocHit),  A.,  ii,  564. 


Pulegene,  and  its  constitution,  and  its 

nitrosochloride,  and  nitrolepiperididc 

(Wallagh,  Collmaxn,  and  Thede), 

A.,  i,  568. 

Pulegenic    acid,    and    its    constitution, 

and    its    chloiide,    amide,    anilide, 

lactone,    and   methyl    ester   (Wal- 

lach,  Meyer,  and  Collmann),  A., 

i,  567. 

rfihydroxy-,  and  its  methyl  ester  and 

benzoyl       derivative       (Wallach, 

Meyer,  and  Collmann),  A.,  i,  567. 

Pulegone,    oxidation     of    (Markowni- 

koff),  a.,  i,  843. 
Pulegenol      and      its     phenylurethane 
(Wallach,  Collmann,  and  Thede), 
A.,  i,  568. 
Pulegenone,  and   its   constitution,  and 
its  seniicarbazone  and  oxime  and  the 
benzoyl      derivative     of    the     oxime 
(Wallach,  Collmann,  and  Tjiede), 
A.,  i,  568. 
Purgatives,     action     of    saline    (Mac- 

Callum),  a.,  ii,  742. 
Purine,      8-thio-2:6-rZ;hydroxy-.         See 

Xanthine,  thio-. 
Purine   derivatives,    estimation    of,    in 
animal    organs    by    aid    of    the 
method      of      corrected      values 
(Bubian  and  Hall),  A.,  ii,  617. 
estimation  of,  in   urine  (Garnier), 
A.,  ii,  583. 
excretion     in     man     (Burian     and 
Schur),  a.,  ii,  313. 
Purpurogallin,  and  its  acetyl  derivative, 
formation   of,    by    the    electrolytic 
oxidation  of  pyrogallol  (A.  G.  and 
F.  M.  Perkix),  p.,  58. 
and  its  tetra-acetyl,    tribenzoyl,    and 
dibromo-derivatives,  trim  ethyl 

ether  and  its  acetyl  compound,  and 
potassium       salt       (Perkin      and 
Steven),  T.,  192. 
Purpurogallincarboxylic  acid  (Perkin 

and  Steven),  T.,  200. 
Purpurogallone  and    ;'.soPurpurogallone 
and   their  acetyl  derivatives  (Perkin 
and  Steven),  T.,  197. 
Pyknochlorite     from     the     Radauthal, 

Harz  (Fromme),  A.,  ii,  382. 
Pyknometers  (Leimbach),  A.,  ii,  132. 
Pyramidone.  identification  of  (Rodillon), 

A.,  ii,  343. 
Pyranol  series,  new  compounds  of  the 
(Fosse),     A.,     i,     49,    357,    510  ; 
(Fosse  and  Robyn),  A.,  i,  646. 
polymerisation     and     fission    of    the 
molecule    in    the   (Fosse),    A.,    i, 
357. 
Pyrazole   derivatives,    wandering    of   a 
methyl   group    in    (Knorr),    A.,    i, 
528. 
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Pyrazoles,   new   S3'iithesis   of  (Moureu 

and  Hkaihix),  A.,  i,  581. 
roniKition  of,  from  l:3-(iikctones  arid 

alkyl     diazoacetatcs    {Kr.AOEs    and 

lI'iNNEuriu;),  A.,  i,  528. 
Pyridazine,  synthesis   of,   and  its  salts 

^.Maiiqui.'^),  a.,  i,  370. 
derivatives,    synthesis   of   (P.\Ar.  and 

Dencks),    A.,    i,   289;  (1'aal  and 

Urber),    a.,    i,    290  ;    (Paal   and 

Koih),  a.,  i,  722. 
Pyridine,  constitution  of  (Scholtz  and 

VriEDEMANX),  A.,  i,  436. 
plivsical  constants  of  (CoNST.\M  and 

White),  A.,  i,  276. 
action  of  nitrogen  tetro.xide  on  (Spex- 

cer),  p.,  79. 
compounds  of,  with  bismuth  haloids 

(MONTEMAUTIXl),   A.,  i.  111. 

compounds    of,    with    gold    chloride 

(FuAxrois),  A.,  i,  652. 
compounds   of  metallic   haloids  with 

(Renz),  a.,  i,  774. 
comi)ound3  of,   with  metallic  salts  of 
organic  acids  (Reitzexsteik),  A., 
i,  111. 
salts,  additive  products  of,  with  quin- 

one  (Outoleva),  A.,  i,  851. 
estimation    of,    in    aqueous    solution 
(FRAKfois),  A.,  ii,  704. 
Pyridine,   chloro-derivatives    of    (Sell 
and  DooTSON),  T.,  396,  P.,  48. 
2:3:4:5-/t'#rachloro-,      interaction     of, 
with  ethyl  sodiomalonate  (Sell  and 
DooTsON),  T.,  396,   P.,  48. 
2:3:5-^/•ichloro-4-hydroxy-   (Sell   and 

DooT-soN),  T.,  400;  P.,  48. 
2-,    3-,    and    4-cyauo-derivative3    of, 
and    their    salts    (Meyek),    A.,    i, 
197. 
Pyridineacetonyloxime   chloride     (Ihl- 

DKi:),  A.,  i,  :jGt5. 
Pyridine-3  carboxylic  acid.     See  Nicot- 
inic acid. 
Pyridine-4- carboxylic    acid.      See    i'w- 

Nirotiiiic  arid. 
Pyridinecarboxylic    acids,    preparation 
of     Li'taincs     of      (Meyer),     A.,     i, 
:564. 
Pyridinecarboxylic  acids,  amino-,  neu- 
tralisation of  (Meyer),  A.,  i,  277. 
o  Pyridone,     constitution    of    (Kaiff- 

MANN  ,   A.,   i,   514. 
Pyridone     haloid      salts     (Petrenkh- 
KiMisriiENKO  and  Siamoclt-i,  A.,  i, 
l'.t7. 
Pyridyl-4-acetic  and   -4  malonic    acids, 
2:3:5-</i;chloro-  (Sell  and  Dootsok), 
T.,  398  ;  P.,  48. 
4  Pyridyl/' /•/.  butantriol  and  its  hydro- 
i-hloridc   and   triindohydrin   (KoENIGS 
and  IIai'I'E;,  a.,  i,  851. 

Lxxxiv.  ii. 


o-Pyridyl  methyl  ketone,  condensation 
produet-sof, with  benzaldehydeand  o-ni- 
trobcnzaldehvde  (C.  and  A.   Engler), 
A.,  i,  113. 
o-Pyridyl     onitrophenyllactyl    ketone 
and  its  salts  (<'.  and  A.  Knoi.er),  A., 
i.  113. 
Pyridylsemicarbazidecarboxylic       acid 
iMAKCKWAi.Daiid  Ki'DZIk),  A.,  i,  515. 
a-Pyridyl  styryl  ketone  and  its  o-nitro- 
dt'iivatives,  and  their  salts  (C.  and  A. 
Enclkk),  a.,  i,  113. 
Pyrimidine  derivatives  (Bvk),  A.,  i,  657. 
feeding  experiments  with  (Steudel), 
A.,  ii,  669. 
Pyrimidine,     amino-,    chloro-,    chloro- 
amino-,  iodoamino-,  and  tliio-deriv- 
atives,  and  their  salts  (Bijttxer), 
A.,  i,  659. 
2:4:6-</'!nhloro-,  derivatives  of  (BtJTT- 

ner),  a.,  i,  658. 
6-iodo-2-amino-4-hydroxy-         (BiJTT- 
xek),  a.,  i,  659. 
Pyrites,  estimation  of  coal  in  (Tread- 
well  and  Kuch),  A.,  ii,  391. 
Pyrogallol       {l:2:S-trihi/droxybenzene), 
formation  of  purpuiogallin    by  the 
electrolytic  oxidation  of  (A.  G.  and 
F.  M.  Perkix),  p.,  58. 
ethers  of  (Herzig  and  Pollak),  A., 

i,  346. 
di-    and    tri-methylamine   derivatives 
of    (Faubenfauriken    vorm.    F. 
Bayer  &  Co.),  A.,  i,  558. 
Pyrogallolcarboxylic     acid,    action    of 
hydratcd    bismuth  oxide   on   (Thi- 
bai'Lt),  a.,  i,  701. 
alkyl    derivatives    of    (Herzig    and 

Pollak),  A.,  i,  89,  346. 
isomeric  ethers  of  (Herzig  and  Pol- 
lak), A.,  i,  89. 
Pyrogallolsulphonic  acids,  alkaline-earth 
.salts  of  (I)elai;e),  A.,  i,  416. 
action  of  alkaline-earth  bases  on  (De- 
lage),  a.,  i,  482,  559. 
Pyrogenetic      contact       reactions      of 
organic  com|(oiiiids  (Ita  iiefk),  A.,  i, 
593,  594  ;  (Ii'ATIEFF  and  Huiin),  A., 
i,     595 ;     (Ii'ATIEFF     and     Leonto- 
wit.sch),  a.,  i,  598. 
Pyrogenetic  reactions  by  means  of  the 

<d<-ctri>'  <-nnent  (Ldr),  A.,  i,  20,  806. 
Pyrometer,  new  form  of  (Lumsdes),  T., 

.■519;   P.,  41. 
Pyromucic   acid,   amino-,    ethyl    ester, 
and  its  acyl  derivatives  (ilARQUls), 
A.,  i,  614. 
nitro-,  and  its  ethyl  ester  (Marquis), 
A.,  i,  49. 
woPyromucic    acid,     bromo-,     and    its 
a<>-tyl  and    lunzoyl  derivatives  (CllA- 
VANNE),  A.,  i,  270. 

(i!) 
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Pyrophosphoric  acid,     See  under  Phos- 
phorus. 
Pyrophthalines,   a-   and   /3-,    and   then- 
salts  (v.  Hubek),  a.,  i,  577. 
Pyrophthalone  and  its  anil  (v.  Huber), 

A.,  i,  576  ;  (Eibner),  A.,  i,  644. 
tsoPyrophtlialone   and   its   anil,   oxime, 

phenylhydrazone,    and    bronio-,     arid 

nitro-derivatives  (v.   Huber),    A.,  i, 

577  ;  (Eibner),  A.,  i,  644. 
/i-Pyrotartaric  acid.     See  Glutaric  acid. 
Pyrotartaric  acids,  active  and  racemic, 

and    their    anhydrides    (Markowni- 

koff),  a.,  i,  843. 
Pyrrole,  action  of  sulphury!  chloride  on 
(Mazzara),  a.,  i,  51. 

action  of  sulphuryl  chloride  and  brom- 
ine on  (Mazzaka),  a.,  i,  274. 
Pyrrole,  pcntachloro-  (Mazzara),  A.,  i, 
51. 

chloro^ribromo-,  and  fZichloro(^/bromo- 
(Mazzara),  A.,  i,  274. 
Pyrroleazobenzenephenylcarbamide 

(Plancher  and  Soxcixi),  A.,  i,  449. 
2-Pyrrolidiiiecarboxylic  acid,  synthesis 

of,  and  its  salts   (Willstatter  and 

Ettlinger),  a.,  i,  362. 
Pyrrolidine-2:2-dicarboxylic       diamide 

and  its  salts  (\Vill.st.\tter  and  Ett- 

linger),  a.,  i,  362. 
Pyruvic  acid,  action    of  carbamide    on 
(Simon),  A.,  i,  314. 

action   of  hydrogen   sulphide  on  (de 
Jong),  A.,  i,  146. 

transformations  of  salts  of  (de  Jong), 
A.,  i,  146. 
Pyruvic  acid,   propyl  ester,    .semicarb- 

azone  of  (Bailey),  A.,  i,  130. 
Pyruvylp3rruvic   acid,    esters,     phenyl- 

imino-      and      tolyUmino-derivatives, 

isomeric  phenylhydrazones  of  (Simon), 

A.,  i,  55. 


Q. 


Quartz,   expansion  of  fused  (Holborn 
and  Henning),  A.,  ii,  272. 

melting   of,    in   the    electric    furnace 
(HuTTON),  A.,  ii,  289. 

and   amorphous    silica,    separation   of 
(S.J0LLKMA),  A.,  ii,  241. 
Quaternary  salts,  isomeric,  attempts  to 

prepare  (Barrowclifk  and  Kipping), 

T.,  1141  ;  P.,  202. 
Quercitin  (Perkin  and  Phipps),  P.,  284. 
Qnillajic  acid  (Hoffmann),  A.,  i,  846. 
Quinaldine,  condensation  of,  with  alde- 
hydes (Luew),  A.,i,  577. 
Quinaldine,  8-chloro-2-thiol-   (Fischer, 

Beikkhemep.,    and    Ulbricht),    A., 

i,  53. 


Quinaldine,  3-cyano-,  and  its  4-carboxylic 

acid  and  their  salts  (v.  Walther), 

A.,  i,  652. 
6-nitro-  (CoHN  and  Springer),  A.,  i, 

493. 
Quinazoline  and  its  salts  (Gabriel),  A., 

i,  446. 
Quinic  acid,  rotation  of,  action  of  inor- 
ganic compounds  on  the  (Rimbach 

and  Schneider),  A.,  i,  624. 
conversion  of,  into  protocatechuic  acid 

by  a  mould  (Emmerling  and  Abder- 

halden),  a.,  ii,  503. 
influence  of,  on  hippuric  acid  excretion 

(Hupfer),  a.,  ii,  442. 
influence   of,   on  uric    acid    excretion 

(Taltavall  and  GiEs),  A.,  ii,  563. 
Quinidine,    thermochemistry    of   (Ber- 

THELOT  and   Gaudechon),   a.,    ii, 

197. 
nitroprus.side  (Greshoff),  A.,  i,  848. 
Quinine,  thermochemistry  of  (Berthelot 

and  Gaudechon),  A.,  ii,  197. 
carbonate.     See  Aristochin. 
hydro  bromide  (Hesse),  A.,  i,  111. 
nitroprusside  (Greshoff),  A.,  i,  848. 
detection  of,  in  organic  secretions  by 

means   of  its  fluorescing  properties 

(Denig^s),  a.,  ii,  618. 
estimation  of,  in  mixtures  of  cinchona 

alkaloids    and    in     cinchona     bark 

(Hille),  a.,  ii,  396. 
quantitative  separation  of,  from  strych- 
nine (Harrison  and  Gair),  A.,  ii, 

704. 
Quinol,  solubility  of,  in  sulphur  dioxide 

near  its  critical   point   (Centners- 

zwER  and  Tetelow),  A.,  ii,  716. 
indirect  oxidation  of,  by  salts  of  the 

rare  earths  (Job),  A.,  ii,  214. 
carbonate  (Bischoff  and  v.   Heden- 

strum),  a.,  i,  26. 
mono-  and  di-methylamine  derivatives 

of    (Farbenfabriken     vorm.     F. 

Bayer  &  Co.),  A.,  i,  559. 
oxalate  and  ethyl  oxalate  of  (Bischoff 

and  V.  Hedenstrom),  A.,  i,  27. 
succinate  of  (Bischoff  and  v.  Heden- 

str(")m),  a.,  i,  85. 
Quinol,    hydroxy-,    trialkyl    ethers     of 

(Kulka),  a.,  i,  625. 
Quinols,  synthesis  of  (Bambep>ger  and 

Blangey),  a.,  i,  557. 
if-Quinols,  imino-  (Bamberger),  A.,  i, 

83. 
Qainoline,  compounds  of,  with  bismuth 

haloids    (Montemaktini),    A.,     i, 

111. 
compounds   of  metallic   haloids   with 

(Kenz),  a.,  i,  774. 
compound  of,  with  triphenylcarbinol 

(T.scHnscHiBABiN),  A.,  i,  88. 
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Quinoline  methiodiiles,  action  of  alkalis 
on  (Dei'KEr),  a.,  i,  516. 
salts,  additive  products  of,  with  ijuiii- 
oiie  (OuTOLEVA),  A.,  i,  851. 
Qainoline,  2:S-^r(broino-  and  2-chIoro-8- 
iiitro-  (Decker  and  Stavbolopou- 
i,os),  A.,  i,  719. 
6-bromo-'2-thiol-     (Fischer,     Bekck- 

HEMER.  and  Ulbrh'iit),  a.,  i,  53. 
2:6-    and     2:7-rfi-chloro-,     6-chIoro-2- 
aniino-,       and       2-chloro-6-bronio- 
(FiscHER,   Beuckhemer,   and   Ui.- 
brk'iit),  a.,  i,  53. 
4cyano-,  and  its  salts  (Meyer),  A.,  i, 

197. 
7-hydroxy-,  2:4-disubstituted    deriva- 
tives of  (BiJLOW  and  Issler),  A.,  i, 
718. 
8-nitio-,'methiodide  (Decker),  A.,  i, 
278. 
i.-.t/Quinoline,      formation      of      (GOLU- 

schmidt).  a.,  i,  440. 
Qoinolines,  synthesis  of,  from  dinitriles 
(v.  Walther),  a.,  i,  652. 
acetylation  of  some  (Cybulsky),  A.,  i, 
775. 
Qninoline-  and  woQuinoline-acetic  acids, 
ethyl  esters,  and  their  salts  (Iiii.dek). 
A.,"i,  116. 
Quinolinebetaine    and   woQuinolinebet- 
aine  and  their  salts  (Iiii.rjEii),  A.,i.ll6. 
Quinoline-  and  /^oQuinoline-bromoaceto- 
phenones  and  their  salts  and  oximes 
(I HI. HER),  A.,  i,  365. 
Quinoline-  and  /N"Quinoline-cliloroaceto- 

phenones  (Ini.iii.Ki.  A.,  i.  liGf). 
I'.'SoQainolinephenacyloxime        chloride, 
action  of  phosphorus  pentachloride  on 
(Iiii.der),  a.,  i,  365;  (Schmidt),  A.,  i, 
427. 
Qainolphthalein    and    its    oximes    and 
their  ethers,   constitution   of   (Meyer 
and  Si'KEN(;i.er),  A.,  i,  833. 
Qoinolphthalincarboxylic     acid,     ethyl 
ester  (Meyer  and  Sprengler),  A.,  i, 
8.33. 
Quinone,  additive  products  of,  with  .salts 
of  pyridine  and  nuinolitie  (Ortoleva), 
A.,  i,  851. 
'/-Quinone,  Ictrahromo-,  action  of  aniline 
on  (Jackson  and  Porter),  A.,  i, 
102. 
additive    compounds  of   (Jackson 
and  Porter),  A.,  i,  266. 
Quinones,    ndcro-cheniical     analysis    of 

(IJf.mrens),  a.,  ii,  246, 
"  Quinonediazide,  3  //lo/w- and  <rt-bronio- 
(Oiau.N),  T.,  811  ;  P.,  162. 
3:5-f/tbromo-  and  -dichh'To-  (Orton), 
A.,  i,  297  ;  (Hantzscu),  A.,  i,  665. 
/'-Quinonediazide,     3:5-f/tl)ronio-2-nitro- 
(UiiTo.s),  T.,  810  ;  P.,  162. 


Quinonedioxime,  benzoyl  derivatives  of 

(Oi.ivKRi-TouTORici),  A.,  i,  838. 
Quinonepheaylimine,    3:5-rft-   and    tri- 
ohloro-2':4'-(//uitro-    (Reverdin     and 
CufiriEUx),  A.,  i,  857. 
Quinoxaline,    CooH^jOjNa,    from    beuzil 
and      6-nitio-4-tert.-amyl-o-phenyl- 
enediamine  (Anschutz  and  Rauff), 
A.    i   556 
C'ooHioOoNoCl,     and     C^HioOoNaBr,, 
from    tetrachloro-    and    tetrabromo- 
di-/>-hydroxybenzil      (Zixcke    and 
Fries),  A.,  i,  18-3. 


B. 


Racemic  acid,  nature  of  the  inactive  di- 

methylene  compound  of  (Ringer),  A., 

i,  149. 
Bacemic  aldehydes  and  ketones,  resolu- 
tion of  (Neuberg),  A.,  i,  461. 

compounds,  separation  of,  into  optic- 
ally   active     components     (Erlen- 
meyer),  a.,  i,  412. 
Racemisation,    catalytic,    of  amygdalin 

(Walker),  T.,  472. 
Eacemism,     partial     (Ladenburg    and 

BOBERTAO),  A.,  i,  .j75. 
Badiations,     Radioactive     substances, 

and  Radioactivity.    See  Photochemis- 
try. 
Radicles,      unsaturated,     the     negative 

nature  of  (Henrich),  A.,  ii,  16;  (VoR- 

lander),  a.,  ii,  67. 
Radium  (Giesel),   A.,  ii,  20. 

atomic  weight  of  (Watts),  A.,  ii, 
654. 

position  of,  in  the  periodic  system 
(Uunge  and  Precht),  A.,  ii,  346. 

Bunsen  flame  spectrum  of  (Giesel), 
A.,  ii,  20 ;  (Ruxge  and  Precht), 
A.,  ii,  346. 

spark  spectrum  of  (RuNGE  and 
Prkcht),  a.,  ii,  621. 

radioactivity  of,  compared  with  that 
of  thorium  (Rutherford  and 
Soddy),  a.,  ii,  347. 

rate  of  decrease  of  radioactivity  in- 
duced by,  in  a  closed  space  (Curie), 
A.,  ii,  50,  255. 

induced  radioactivity  on  solid  sub- 
stance.s  by  the  action  of  (Curie  and 
Danne),  A.,  ii,  255. 

emanations  of  (Curie),  A.,  ii,  255; 
(Cikjokek),  a.,  ii,  461. 

emanation  substance  from  (Giesel), 
A.,ii,  193. 

emanation  of,  and  its  coefTicient  of 
ditl'usion  into  air  (Curie  and 
Danne),    A.,  ii,  462. 

rays  from  (Becquerel),  A.,  ii,  257. 
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Badiam,    property     of    the    a-rays    of 
(Becqueuel),  a.,  ii,  523. 
magnetic  deviation  and  nature  of  cer- 
tain rays  from  (Becquerel),    A.,  ii, 
256.  , 

magnetic  and  electric  deviations  of  the 
easily  absorbed  rays  from  (Ruther- 
ford), A.,  ii,  256. 
influence   of  the  rays   from,   on  solid 
paraffin      (Becquerel),      A.,      ii, 
465. 
oxidising  and  physiological   action  of 
rays  from  (Hardy  and  Willcock), 
A.,  ii,  622. 
chemical  energy  in  connection  with  the 
phenomena    exhibited    by     (Beke- 
toff),  a.,  ii,  623. 
production  of  helium  from   (Ramsay 

andSoDDY),  A.,  ii,  622. 
influence  of,  on  the  growth  of  animal 
tissues  (Bohn),  A.,  ii,  497. 
Radium      salts,      heat      spontaneously 
developed     by    (Curie     and     La- 
borde),  a.,  ii,  346. 
action  of,  on  globulin  (Hardy),  A. ,  i, 
588. 
Badium     bromide,      experiments     with 
(Indrickson),  a.,  ii,  346. 
crystalline  form  of  (Rinne),  A.,  ii, 
369. 
Baffinose   {melitose,   7neUtriosc),   estima- 
tion of  (WisKE),  A.,  ii,  188. 
Rain  water.     See  under  Water. 
Ramalic  acid  (Hesse),  A.,  i,  703. 
Raspberries,  natural  occurrence  of  sali- 
cylic   acid    in    (Windisch),    A.,    ii, 
567. 
Rate  of  reactions.     See  Affinity. 
Rays.     See  Photochemistry. 
Reducing  agent,  titanium  sesquioxide  as 

a  (Knecht),  a.,  ii,  217. 
Reduction  and  oxidation,  theory  of  some 
technical  processes  of  (Bodlander), 
A.,  ii,  59. 
of  metallic  haloids  by  hydrogen  (Jou- 
niaux),  a.,  ii,  413. 
Refraction.     See  Photochemistry. 
Refrigerator,    new    (Beaconnier    and 

Chatelain),  a.,  ii,  643. 
Ech,  analysis  of  (Hill),  P.,  58. 
Rennin,  influence  of,  on  milk  digestion 
(Hawk),  A.,  ii,  669. 
the  precipitate  produced  by  adding,  to 
solutions  of  albumose  (Lawroff  and 
Salaskin),  a.,  i,  136. 
Resacetein,   Nencki   and   Sieber's.     See 
2-Pli(nyl-4-methylene-l:4-benzopyr- 
anol,  7 ■op-trihjdvoxy-. 
Resin  from  a  passion  flower  (Jumelle), 
A.,  i,  712. 


Resin  of  Pinus pahistris  {Tscmncii  and 

Koritschoner),  a.,  i,  105. 
rimu  (Easteefield  and  Aston),  P., 

190. 
Resins,    fossil,    chemical    constants    of 

(Worstall),  a.,  ii,  764. 
natural  (Bamberoer  and  Re.nezeder), 

A.,  i,  643. 
See  also  Copals. 
Resin  oil,  detection  of,  in  mineral  oils 

(Halphen),  a.,  ii,  186. 
separation  of  mineral  oil  from  (Herz- 

feld),  a.,  ii,  186. 
Resorcinol   (\:^-dihydroxyhcnzenc),    con- 
densation of,  with  tert.  -butyl  iodide 

(Gurewitsch),  a.,  i,  27. 
condensation  of,  with  benzil  (v.  LlE- 

big),   a.,  i,   828  ;    (v.    Liebig   and 

Hurt),  A.,  i,  829. 
carbonate  (Bischoff  and  v.  Heden- 

.strom),  a.,  i,  26. 
dimethylamine  derivative  of  (Farben- 

fabriken     vorm.     F.     Bayrr    & 

Co.),  A.,  i,  559. 
monomethyl    ether,    action    of    ethyl 

chlorofumarate  and  ethyl  phenylprop- 

iolate   on    (Ruhemann),  T.,   1132; 

P.,  202. 
oxalate  of  (Bischoff  and  v.  Heden- 

strom),  a.,  i,  27. 
condensation  product  of,  with  methyl - 

acetylacetone,  and  with  ethyl  benz- 
oyl   acetoacetate    (Bulow),    A.,   i, 

272. 
4-amino-,  and  its  tribenzoyl  and  tri-o-, 

-m-,  and  -^-nitrobenzoyl  derivatives 

(Henrich    and    Wagner),    A.,    i, 

88. 
chloronitro-,     dimethyl     and    diethyl 

ethers,  and  their  acetyl  derivatives 

(Badische       Anilin-       &      SODA- 

Fabrik),  a.,  i,  482. 
4-nitro-,  preparation  of,  and  4-amino- 

and     its      tetra-acetyl      derivative 

(Henrich),  A.,  i,  88. 
Resorcinolanthraquinone  and  its  diacetyl 
derivative  (ScHARWix  and  Kusnezof), 
A.,  i,  640. 
Resorcinolbisazoditolylsulphonic     acid, 
barium  salt  (Elbs  and  Wuhlfahrt), 
A.,  i,  213. 
a-Resorcylic    acid,    methyl    ester,    di- 
methylamine derivative  of  (Farben- 

FABRIKEN    VORM.     F.    BaYER  &   CO.), 

A.,  i,  5.59. 
/3-Resorcylic  acid,  derivatives  of  (Peu- 

KIN  and  SCHIESS),  P.,  14. 
Respiration,   artificial,   influence   of,  on 
strychnine  spasms  (GiES  and  Melt- 
zer),  a.,  ii,  317. 
in  phloridzin  diabetes  (Mendel  and 
Lusk),  a.,  ii,  674. 
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Respiration  of  fruits  containing  volatile 
esters  (lining  the  period  of  maturity 
in  which  they  emit  perfume,  influence 
of  a  momentary  increase  in  tiie  ten- 
sion of  oxvgen  on  the  (Gekber),  A., 
ii,  387. 
of  odoriferous  fruits  at  the  time  of 
complete  maturity  when  iilaced,  in 
the  green  aiul  odourless  state,  in 
air  enriched  in  oxygen  (GerbeiO, 
A.,  ii,  387. 
of    sugar-beet   root   (Strohmer),    A., 

ii,  56o. 
intramolecular,    of     the     sugar    beet 
(Stokl.vsa,  Jelinek,  and  Vitek), 
A.,  ii,  74G. 
Respiratory  exchange,  influence  of  com- 
pressed air  on  (Hill  and  Macleod), 
A.,  ii,  492. 
influence  of  an  atmosphere  of  oxygen 
on  the  (Hill  and  Macleod),  A., 
ii,  30. 
and      temperature      in      hibernating 
animals  (Pemijkey),  A.,  ii,  305. 
Revertose  and  its  osazoue   (Hill),    T., 

5S9  ;  P.,  99. 
Rhanmose,  action  of  hydrogen  peroxide 
on,    in    presence   of    ferrous   sulphate 
(Morrell  and    Crofts),    T.,    1285  : 
P.,  208. 
Rhein      and      its      acetyl      derivatives 
(Tsi  HiRcii   an-1   Heuberger),    A.,  i, 
107  ;    Of.stekli:),  A.,  i,  3.'>6. 
Rheoanthraglacoside    and    Rheotanno- 
glucoside  TscHiRCHand Heuberger). 
A.,  i,  108. 
Rheosmin   Gil.son),  A.,  i,  355. 
Rheumatism,  acute,  pathology  of  (Walk- 

Ki:  and  Kyffel),  A.,  ii,  673. 
Rhodamine,  C.^^HkO^N.^CI.^,    from   2'-di- 
methylamino-3'-hydroxybenzoyl-3:6- 
dichlorobenzoic  acid  and  r/i-dimethyl- 
aminophenol  (Severin),  A.,  i,  262. 
Rhodanic    acid,    condensiition    pi  od  acts 
of,  with  aldehydes (Zipser),  A.,  i,  273  ; 
(Andileascii  and  Zipser),  A.,  i,  855. 
Rhodeonic  acid,  .salts  and  lactone  (Voto- 

Oek  :,  A.,  i,  67. 
isoKhoieonic   acid  and  its  salts  (Voto- 

CEK),  A.,  i.  68. 
Rhodeose,  oxidation  products  of  (Vot<j- 

i'kk  ,  A.,  i,  67. 
/soRhodeose      and      its     phenyl  osazone 

(VoTu('r,K\  A.,  i,  68. 
Rhodium,    pure     (.JoRrjE.vsEN),    A.,    ii, 

300. 
Rhubarb,  Chinese  (TscHiRcii  and  Heu- 
berger), A.,  i,  107. 
Ricin,  action  of,  on  fishes' blood  (Fkae.n- 

kkl),  a.,  ii,  663. 
Ricinoleic  acid  and  its  acyl  derivatives, 
esters  (Walden),  A.,  i,  311. 


Rickardite  from   Colorado   (Ford),  A., 

ii,  302. 
Eu/o/-    moiiis    (Steyrer  ;    Folin),    A., 

ii,  674. 
Rimuic   acid    and    its   nitro-derivatives 

(Kastkrfikld  and  Aston),  P.,  190. 
Ring   compounds,  carbon,  formation    of 

(KcVi//-,  A.,  i,  700. 
Rings,    formation   of    (Meyer),    A.,    i, 

142. 
Rock  powders,  cause   of  the  cementing 

value  of  (Cusiiman),  A.,  ii,  474. 
Rocks,  melting  points  of  (Doelter),  A., 
ii,  26. 
decomposed,  absorption  by  (Dittrich), 

A.,  ii,  176. 
estimation  of  manganese  in  (Dittrich), 
A.,  ii,  107. 
Rdmerite,  composition  and  synthesis  of 

Sciiarizer),  a.,  ii,  555. 
Rosslerite  and  arsenical  struvite,  simul- 
taneous production  of  (de  Sciiultex), 
A.,  ii,  655. 
Rosaniline,    thermochemical     study    of 
(Schmidlin),  a.,  ii,  633. 
Pararosaniline,  thermochemical  study 
of  (Schmidlin),  a.,  ii,  633. 
Roscoelite     from      Western     AiLstralia 

(Pearce),  a.,  ii,  380. 
Roses,  oil  of,   Bulgarian    (SchimmeL  & 

Co.),  A.,  i,  187. 
Rotation.     See  Photochemistry. 
Rottenstone   from    South   Wales   (Pol- 
lard), A.,  ii,  383. 
Rubidium  bromide,  double  salt  of,  with 
mercuric  iodide   (Grossmann),  A  , 
ii,  476. 
carbide  (Moissan),  A.,  i,  546. 
hydride  (Moi.s.san),  A.,  ii,  367. 
iridium  alum  (Marino),  A.,  ii,  S76. 
thallium   sulphates  (Mar.shall),    A., 

ii,  21. 
thoiium     sulphate     (Manuelli    and 
Ga.si'Arinktti),  a.,  ii,  375. 
Rubidium  acetylide  acetylene  (Moi.ssan), 

A.,  i,  545,  595. 
Rubidium  ammonium,  preparation   and 

proj)erties  of  (Mni.ssAN),  A.,  ii,  477. 
Rue,  oil  of,   German   (Houben),  A.,  i, 

47. 
Rufen   and    Rufindan  (v.    Kostanecki 

and  Ko.st),  A.,  i,  646. 
Ruthenium    filicide,     preparation     and 
properties  of  (Moissan  and  Manciiot), 
A.,  ii,  604. 
Rye,     maiiurial    experiments    on,    with 
dilfeivnt  forms  <<{  nitrogen  (Clausen), 
A.,  ii,  174. 
Rye  bran,   feeding  experiments  on   tlio 
utilisation    of    (KoHLER,     Honcamp, 
.Ii.sr,  Voi.iiARK,  and  Wk.ke),  A.,  ii, 
681, 
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Saccharic  acid,  methylene  compounds  of 
(de  Bri'yn  and  Alberda  van  Eken- 
sTEix),  A.,  i,  149. 
' '  Saccharin, ' '  detection  of,  in  beers,  wines, 
etc.  (Boucher and  de  Bounce),  A.,. 
ii,  517. 
detection  of,  in  milk  (Formenti),  A., 
ii,  48. 
Saccharins,  mdn-  and^ww-.     See  Meta- 

saccharin  and  Farasaccharin. 
Saccharomyces,  results  obtained  by  the 
use   of,    acclimatised   to   the    volatile 
toxic  substances  present  in  beet  mo- 
lasses (Alliot),  a.,  ii,  386. 
Saccharose.     See  Sucrose. 
Safety-tube  and  wash-bottle  (Vigreux), 

a.,  ii,  643. 
Safrole   from   the   oil   of  Cinnamomum 
pedatincri-ium  of  Fiji  (Goulding),  T., 
1099;  P..  201. 
z'soSafrole,     derivatives    of    (PoxD    and 

Siegfried),  A.,  i,  417. 
Salicin,  amount  of,  in  different  parts  of 
Salix  2nn~purca  (Weevers),  A.,  ii, 
232. 
action    of   emulsin    on    (Henri    and 
Lalou),  a.,  i,  643  ;  ii,  678. 
Salicylaldehyde,    interpretation    of   the 
action    of  ferric  chloride  on    (Des- 
mouxieres),  a.,  i,  93. 
conditions   of    the    oxidation    of,    by 
organs  and  extracts  of  organs  (Abe- 
Lous  and  Aloy),  A.,  ii,  560. 
compounds   of,   with  aniline  sulphite 

(Speroni),  a.,  i,  247. 
compound    of,    with     molybdic     acid 
(Rosenheim  and  Bertheim),    A., 
ii,  374. 
SalicyIaldehyde-;)-bromophenyIhydr- 
azone   and   its   oxidation    (Biltz  and 
Siedex),  A.,  i,  120. 
SaIicylaldehyde-;»-nitrophenylhydr- 
azone    (Bii/rz    and    Sieden),    A.,    i, 
121. 
SaIicylaldehyde-;^-phenylmethylhydr- 
azone   and  its   oxidation   (Biltz   and 
Sieden),  A.,  i,  121. 
Salicylaldehydephenylhydrazone,       de- 
composition  of  (Anselmino),    a.,    i, 
367. 
Salicylcinchonidine   (Farbenfabriken 

voKM.  F.  Bayer  &  Co.),  A.,  i,  513. 
Salicylic  acid,   occurrence   of,  in  fruits 
(Traphagex   and   Bukke),  A.,    ii, 
388. 
occurrence    of,    in    strawberries    and 
raspberries  (Windisch),  A.,  ii,  567. 
occurrence   of,   in  wines,  grapes,  and 
other    fruits    (Mastbaum),    A.,   ii, 
703. 


Salicylic   acid,  preparation   of    (Chem- 

I8CHE  Fabrik  AUF  Aktien),  A.,  i, 

343. 
and  its  methyl  ester,  interjn-etation  of 

the    action    of    ferric    chloride    on 

(Desmoulii^res),  a.,  i,  93. 
decomposition  of,    by  mould   (Lott), 

A.,  ii,  318. 
organo-mercury    compounds    of    (Bu- 

KONi),  A.,  i,  392. 
detection  of,    in   foods   by   the  ferric 

chloride  test  (Taffe),  A.,  ii,  394. 
estimation  of  (Harvey),  A.,  ii,  248. 
Salicylic   acid,    acid   salts   of,  and   the 

effect  of  water  and  alcohol  on  them 

(Farmer),  T.,  1444  ;  P.,  274. 
mercury  salt  (Buroni),  A.,  i,  256. 
basic  mercuric  salt  (Lajoux),  A.,  i,  485. 
Salicylic    acid,    alkyloxy methyl    esters 

(Farbenfabriken  voRM.  F.  Bayer 

&  Co.),  A.,  i,  485. 
methoxymethyl  ester.     See  Mesotan. 
phenyl   ester   (salol),    transformations 

of  (Fo.s.sE),  A.,  i,  485. 
diastatic  hydrolysis  of  (Pozzi-EscoT), 

A.,  i,  590. 
isoSalicylic  acid  and  the  action  of  hydro- 
gen  on,  ill  alkaline   solution   (Brun- 
ner),  a.,  i,  171. 
Salicyl-a-osazone,  acetylation  of  (Biltz 

and  Weiss),  A.,  i,  59. 
Salicyl-quinidine  and     -quinine    (Ver- 

EINIGTE    ChIXINFABRIKEN  ZiMMER  & 

Co.),  A.,  i,  50. 
Salicylquinine  (Farbenfabriken  vorm. 

F.  Bayer  &  Co.),  A.,  i,  513. 
Saligenin,   condensation   of,   with    aro- 
matic basis  (Paal),  a.,  i,  340. 
Salol.     See  Salicylic  acid,  phenyl  ester. 
Salt.     See  Sodium  chloride. 
Salt  deposits,  arsenic  in  (Gautier),  A., 
ii,  593,  645. 
of  Kef-el-Melah  in  the  Djebel  Amour 
(Le  Comte),  a.,  ii,  159. 
Salts,   migration   experiments   to  deter- 
mine the  constitution  of  (Kremann), 
A.,  ii,  54  ;  (Bredig),  A.,  ii,  263. 
dissolved   in  liquefied   gases,  conduc- 
tivity of  (Steele  and  McIntosh), 
P.,  220. 
See  also  Metallic  salts. 
Samarskite,  a  variety  of,  from  the  Cau- 
casus in  Batoum  (T.schernik),  A.,  ii, 
158. 
Sambiicus  racemosa,  fattv  oil  of  (Zell- 

ner),  a.,  ii,  2.34. 
Santanol,  l>ehaviour  of,  in  the  organism 

(Hii.dkrraxdt),  a.,  ii,  166. 
Santolic  acid  and   its  esters  and  salts, 
and  the  action  of  hydroxylamine  on  it 
(Francescoxi  and  Ferrulli),  A.,  i, 
830. 
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Santonic  acid  and  its  oxime,  and  San- 

toain,  action  of  nitrous  acid  on(FK.\N- 

(KscdNi  and  FKi;urLLi).  A.,  i,  829. 

Santonin     derivatives,    interaction    of, 

witli   diazoniuni   salts    (Wkdekind 

and  Schmidt),  A.,  i,  542;  (Fran- 

c'Esconm),  a.,  i,  830. 

fusion  of,  with   i>otassium   hydroxide 

(Beutou-i),  a.,  i.  261. 
Desmotroposantoninazosalphanilic 
acid,  and  its  aniline  and  /^-toluidine 
derivatives   (Schmidt   and    Wede- 
kind),  a.,  i.  777. 
Saponification.      See   Hydrolysis  under 

Affinity. 
Saponin   froth   (v.    Zawidzki),    A.,    ii, 

281. 
Sarcommelanin  of  man,  characterisation 
of  the  (v.  ZuMurscH),  A.,  i,  217. 
amount  of  iron  in  the  (Zdarek  and 
V.  Zkynek),  a.,  i,  218. 
Saifcu'cuia  purimrea  (Gies),  A.,  ii,  .^>60. 
Saxatic  acid  (Hesse),  A.,  i,  704. 
Scatoleaminoacetic   acid.     See   Trypto- 

]ihan. 
Scatosine  (Baum  ;  Swain),  A.,  ii,  225. 
Scheelite  from  Sardinia  (Traverso),  A., 

ii,  4.35. 
Scopolamine  (Schmidt),  A.,  i,  51. 
Scopoline  and  its  derivatives  (Schmidt), 

A.,  i,  51. 
Sea  water.     See  under  Water. 
Secretin  and  lymph-flow  (Mendel  and 
Theacheu),  a.,  ii,  561. 
action  of  (E.viaQrEZ  and  Hallion), 

A.,  ii,  316  ;  (Fleig),  A.,  ii,  385. 
pancreatic    (Yernon),    A.,     ii,     85  ; 
(Bayi.iss    and    Starling),    A.,    ii, 
316. 
Seedlings,  composition  and  metabolism 
of  (ScHri.zE  and  CA^sTORo).   A.,  ii, 
566. 
formation  of  chlorophyll  in,  in  rarefied 
air  and  rarefied  uxvgen  (Friedel), 
A.,  ii,  171. 
breaking  down    of  tyrosine    in  (Beu- 
tkl),  a.,  ii,  321. 
Selenium,    action    of    radioactive    sub- 
stuiices   on     the    electrical   conduc- 
tivity of  (van  AritEi.),  A.,  ii,  403. 
heated,    odour   of  (Kathke),    A.,    ii, 

287. 
action   of,    on   gold    and   silver    salts 

(Hall  and  Lenheri,  A.,  ii,  154. 
action  of,  on  organo-inagnesium  com- 
])ouiids  (Wrvis  and  Cosyn.s),   A., 

i,  »;^t>. 
Selenyl  chloride,  action  of,  on  nian- 

uitol  (Charrik  and  Boichonnkt), 

A.,  i,  307. 
Selenic  acid,  action  of  acetic  chloridi- 

un  (Lami!,,  a.,  i,  732. 


I   Selenium : — 

Selenic   acid,    action   of  phenylhydr- 

azino  on  (Gutbier),  A.,  i,  120. 
Selenates,  compounds  of,  with  iodates, 
phosphates   and    arsenates   (Wein- 
I  land  and   Barttlingck),   A.,   ii, 

420. 
Selenium   sulphide    (Rathke),    A.,    ii, 
287. 
^Aisulphide,       colloidal      solution      of 
(Gutbier),  A.,  ii,  71. 
Selenium  organic  compound8(FRERicH.s), 
A.,  i,  609. 
Selenoacridone    (Edinger    and    RiT- 

.sema).  a.,  i,  720. 
Selenodilactylic  acids  and  theiramides 

and  salts  (Coos),  A.,  i,  66. 
Seleno-a-naphthol        and        -phenol 
(Taboi-ky),  a.,  i,   748. 
Selenium  aud   arsenic,  detection   of,  in 
sulpiiur  (Steel),  A.,  ii,  41. 
estimation  of,  gravimetrically(GuTBlER 

and  Kohn),  A.,  ii,  390. 
estimation  of,  in  coke  (Smith),  A.,  ii, 

327. 
estimation   of,  in  organic   compounds 
(Lyon.s   and  Shinn),    A.,  ii,   326: 
(Frekich.s),  a.,  ii,  327. 
separation     of,     quantitatively,    from 
tellurium  (Pellini),  A.,  ii,  752. 
Seliwanoif  test,  improved  (Rosin),  A., 

ii,  616. 
Semicarbaziglyoximedimethylmalonylic 
acid,     niethvl     ester     (Pkrkin),    T.  , 
1228. 
Semicarbazinoj'6'obutyric    acid    and    its 

esters  (B.mlev),   A.,  i,   130. 
Semicarbazinopropionic  acid,  esters,  and 

their  oxidation  (Bailey),  A.,  i,  130. 
Semicarbazone,    C^HnO^N-j,    from     the 
oxidation  of  methyl  seniicarbazinoprop- 
ionate  (Bailey),  A.,  i,  130. 
Seminase,  action  of,  on  albumen  (Hi^ris- 

sey),  a.,  ii,  170. 
Senaite      from     Brazil     (HrssAK     and 

Reitinger),  a.,  ii,  553. 
Sera,  snake,  constitution  of  (Flexner 

ami   Noguchi),  A.,  ii,   500. 
Serendibite    from    Ceylon   (Prior  and 

Co...M  \ILA-SWAMY),    A.,    ii,    380. 

Serine,     syntliesis    of    (Fischer    and 
Leuchs),  a.,  i,   12;  (Erlenmeyek), 
A.,  i,  29. 
/.wSerine  i  Ewdrokf),  A.,  i,  790. 
new    homologue    of    (Nei'berg    and 
\Vn|.I.T.),    A.,    i,    12. 
Serpentine    from    tiie    Southern    Urals 

Lokwi.nson-Lessisg),  a.,  ii,  28. 
Serum  and  Mood,  difference  of  potential 
I  let  ween  (Stewart),  A.,  ii,  559. 
from  typhoid  convalescents  (Evans), 
A.,  ii,  074. 
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Serum,  saponifying  action  of,  on  esters 
(DoYOX     and     Morel),     A.,     ii, 
560. 
behaviour  of,  towards  tryptic  digestion 
(Oi'VEXUEiMER  and  Aron),  a.,  ii, 
738. 
Serum- albumin,  crystallised, from  lioises' 
blood,  liydrolysis  of  (Abderhaldex), 
A.,  i,  588. 
Serum-globulins  (Porges  and  Spiro), 
A.,  i.  '214  ;  (Freund  and  Joachim), 
A.,  ii,  87. 
carbohydrates  from  (Langstein),  A., 
i,  374,  734. 
Sesam6  oil,  the  iodine  number  of  (Wijs\ 
A.,  ii,  341. 
detection    of,    in    earthnut    oil,    etc. 
(SCHNELL),   A.,   ii,   191-. 
Shale  oil,  Scottish,  bases  in  (Garrett 

and  Smythe),  T.,  763  ;  P.,  164. 
Sheep,  straw  as  food  for  (Lehmaxx),  A., 

ii,  96. 
Sieve  numbers,  proposals  for  a  rational 

series  of  (Mater),  A.,  ii,  98. 
Silica.     See  Silicon  dioxide. 
Silicon,  forms  of,  in  iron  (Naske),  A., 
ii,  549. 
copper,   and   manganese,    equilibrium 
which  exists  between  (Lebeau),  A., 
ii,  298. 
Silicon  carbide.     See  Carborundum. 
tetrachloride,  compound  of,  with  ethyl 
acetoacetate  (Rosenheim,  Loewen- 
stamm,  and  Singer),  A.,  i,  603. 
hydride,  SijHg.  liquid,  new  preparation 

of  (Mois.sAN),  A.,  ii,  208. 
suicides.      See    under    the    separate 
Metals. 
Siliccn  tZioxide  [silica),  amorphous,  and 
quartz,  separation  of  (Sjollema), 
A.,  ii,  241. 
estimation   of,    coloriraetrically,    in 
drainage  waters  (Veitch),  A.,  ii, 
329. 
Silicic    acid   (Jordis),    A.,    ii,    364  ; 
(Jordis  and  Kanter),  A.,  ii,  475, 
542,  595. 
Silicates,     constitution      of     certain 
(Simmonds),      T.,      1449;      P., 
218. 
action   of   ammonium    chloride   on 
(Clarke   and  Steiger),    A.,   ii, 
380. 
simplification  of  the  analysis  of,  by 
the  use  of  formic  acid  (LECLfeRE), 
A.,  ii,  612. 
Silicon     organic      compounds       (Dil- 
TiiEY),  A.,  i,  405,  .'>91;  (Rosenheim, 
Loewenstamm,  and  Singer),  A.,  i, 
603. 
Silicon-amide   and   -imide  (Vigoiroix 
and  lIr(;oT),   A.,   ii,   541. 


Silicophenylamide,  interactions  of,  with 
tliiocarbimides  (PiEYNOLDs),  T.,   252  ; 
P.,  6. 
Silk-fibroin,  hydrolysis    of    (Fischer), 

A.,  i,  779. 
Silver,    pebbles    of    copper    and,   from 
Mexico  (Fitzpatrick),  A.,  ii,  300. 
so-called  colloidal  (Hanriot),  A.,  ii, 
368,  543,   597  ;    (Chassevant   and 
Posteenak),  a.,  ii,  478. 
colloidal  solutions   of,  preparation    of 
(KiJsPEUT),  A.,  ii,  76  ;   (Gutbier), 
ii,    82;    (Henrich),   A.,    ii,    299; 
(Garbgavski),  a.,  ii,  432. 
application  of  the  phase  rule  to  the 
melting  point  of  (Richards),  A.,  ii. 
26G. 
solutions,    ammoniacal,  reduction   of, 
by  organic  substances  (Morgan  and 
Micklethwait),  a.,  ii,  189. 
precipitation   of  mixed   bromide   and 
thiocyanate   solutions   by   (KiJSTER 
and  Thiel),  A.,  ii,  136,  510. 
as  a  reducing  agent  (Hendrixson),  A., 

ii,  596. 
ions,  complex  (v.  Euler),  A.,  ii,  544, 

717. 
Argentammonium  bases  (v.    Euler), 
A.,    ii,    544;    (Bonsdorff),    A., 
ii,  598. 
compounds   in   solution   (Whitney 
and  Melcher),  A.,  ii,  290. 
Silver      chloronitroiridium     compound 
(Miolati  and  Gialdim),   A.,  ii,  25. 
Silver    salts,    action   oi'    selenium    and 
tellurium  on  (Hall  and  Lenher),  A., 
ii,  154. 
Silver  chloride,  solubility  of,  in  presence 
of  mercuric    salts    (Finzi),   A.,    ii, 
210. 
chloride     and     oxide,     solubility     of 
(Noy'ES  and  Kohr),  A.,  ii,  201. 
estimation  and  separation  of,  from 
silver    cyanide    (Plimmee),    P., 
285. 
bichromate  (Mayer),  A.,  ii,  550. 
iodide,  mixed  crystals  of  mercuric  iod- 
ide and  (Steger),  A.,  ii,  482. 
and  iodide-nitrate  (Fanto),   A.,  ii, 
648. 
nitrate,  equilibrium  between  succino- 
nitrile,   water,  and  (Middelberg), 
A.,  ii,  414. 
hyponitrite  (Wieland),   A.,    i,   691  ; 

(Divers),  A.,  ii,  725. 
sulphide  and  antimony  sulphide,  fusi- 
bilit}'  of  mixtures  of  (Pi^labon), 
A.,  ii,  544. 
action  of  hydrogen  on,  in  presence 
of  antimony  trisuljthide  and  of 
arsenic  trisidphide  (Pelabon), 
A.,  ii,  290. 
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Silver  cyanate.  action  of,  on  acid  dilor- 
ides   (Billeter\    A.,  i,   484,  800, 
821, 
cyanide,  estimation  and  separation  of, 
from  silver  chloride  (Plimmer),  P., 
285. 
and      potassium      thiocyanates     and 
their  solubility  (Foote),  A.,  i,  797. 
Silver,  estimation  of,  in  platinum  alloys 
(Nevev),  a.,  ii,  514. 
electrolytic      estimation      of      small 
quantities   of,    in   presence   of  lead 
(AuTH  and  Nicolas),  A.,  ii,  613. 
Silver-hydrocyanic  acid  (v.  Euler),  A., 

li.  544. 
Silvering  of  glass,   influence  of  copper 

ill  the  \Vi(;Ni>N  .  A.,  ii,  543. 
Simonyite,    idtiititv    of,    witli    bliidite 
(Jaegek)  a.,  li,  489. 
sodium  potassium  (van't  Hoff  and 
Bai:s«hall\  a.,  ii,  434. 
Sinapic  acid,  synthesis  of  (Guaeee  and 

Mai;t/.\  A.,"i,  492. 
Sitosterol  (Gill    and  Tufts),   A.,    ii. 

517. 
Skeleton,    glycogen   in   the    (H.\ndel), 

A.,  ii.  90.  ' 
Slags,  basic,    analysis    of    (Sjollema), 
A.,    ii,    236  ;  "  (Weibvll),    A.,    ii, 
57.5. 
estimation     of    free    lime     in    (Bis- 

CHOFF\  A.,  ii,  242. 
estimation     of    citrate-soluble    phos- 
phoric   acid    in    (Nauma.vx),    A., 
ii,  330. 
the    citrate    method    for    the  estima- 
tion of  phosphoric  acid  in  (WoY), 
A.,   ii,   390  ;    (v.    LouEXz),   A.,  ii, 
511. 
estimation    of    citrate-soluble    phos- 
phoric acid   in,   by  the    molybdate 
method      (Nei'bauek),      A.,      ii, 
102. 
Soap,  rapid  analysis  of  (Telle),  A.,  ii, 

11.5. 
Soap-lyes,    estimation    of    glycerol    in 

(Famu).  a.,  ii.  515. 
Sodium,     lUioresceii'-e     and    absorption 
sjK-'.tra  of  the  vapour  of  (Wood  and 
MoouE),  A.,  ii,  621. 
electrolytic  conductivity  of  solutions 
of,  in  mixtures  of  ethyl  or  methyl 
alcohol  and  water  (Tu.M.sntA),   A., 
ii,  628. 
new  method  of  determining  the  den- 
sity of  the  vapour  of  (Jkweit),  A., 
ii,  61. 
Sodium   alloys,    formation    and   (tigniti- 
caiif    i>|.    in    rathodi'-    polari.sation 
(Sa.  K),  A.,  ii,  349. 
with  mercury,  <lc'trolylic  preparation 
of  (.'NMKI'IlKlllM     A.,   ii,  "JlO. 


Sodium  salts,  heat  of  solution  of  (Vau- 

ALI-TllEVENEl),  A.,  ii,  131. 
Sodium  i';V/(oarsenitr,  action  of,  on  solu- 
tions of  metallic  salts  (Reichard), 
A.,  ii,  140. 
tdmhor&tG,  solubility  curve  of  (HoiiN 

and  van  Wagenei:),  A.,  ii,  725. 
carbonate,  decomposition  of  dissolved, 
into  sodium  hydroxide  and  carbon 
dio.\ide  fKusTERaud  GRiJTERS),  A., 
ii,  289.  ■ 
scsr/iacarbonate,   double  salt  of,  with 
magnesium  carbonate  (v.  Kxorke), 
A.,  ii,  370. 
carbonates,   e«iuilibrium  between  car- 
bon dioxide,   water,  and  (McCoy), 
A.,  ii,  413. 
chlorate  and  jucvchlorate,   decomposi- 
tion of  (ScoBAl),  A.,  ii,  645. 
chloride  (table  salt),  ar.senic  in  (Gau- 
.TiEK),  A.,  ii,  593,  645. 
metabolic  value  of  (Belli),   A.,  ii, 

666. 
importance    of,     in    heart    activity 

(Lixoi.e),   a.,  ii,  30. 
elimination    of.     in     normal    faeces 
and  in  diarrhcea  (J.\.v.al),  A.,  ii, 
670. 
manuring  of  barley  with  (Doll),  A., 
ii,  174. 
hypochlorite  (Sunder),  A.,  ii,  144. 
fluoride,  action   of,    on   plant  growth 

(A.sO),  a.,  ii,  173. 
hydride  (Holt),  P.,  187. 
hydroxide,   fused,    electrolysis  of  (Lb 
Blanc  and  Brode),  A.,  ii,  18,  75, 
144  ;     Lorenz),  a.,  ii,  144. 
containing     lead,     electrolysis     of 
iElbs  and   Foks.sell),    A.,  ii,   5. 
anodic,     decomposition     points     of 
aqueous  solutions  of  (Plzak),  A., 
ii,  52. 
dejjendence  of  the  reactive  power  of, 
on  the  concentration   (V.\ubel), 
A.,  ii,  425. 
nitrate,  capillary  riseof  (Boitomley), 

T.,  1424  ;   1'.,  272. 
nitrite,  analysis  of  (Wegser),  A.,  ii, 

453. 
iridium  nitrite  (Leidiiv),  A.,  ii,  24. 
oxide,  preparation  of  (Badi.sche  AxiL- 

IN-  k  SiiDA-FAiiiiiK),  .\..  ii,  646. 
yx /-oxide,  iodometry  of  (Kui-r),  A.,  ii, 

42. 
silicat*'.   melting  noint  of,  and  of  its 
mixture  with  i-alcium  silicate  (Kul- 
TASCHKFKI,  A.,  ii,  545. 
sulphate,    tiansilion    tempei-aturc    of 
Kit  iiAitiis  and   Wells),    A.,  ii. 
411. 
solution,  properties  of  (Maiiik  and 
M  *  i;or  !>.  I     A      ii,  .•'..^^ 
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Sodium  sulphate, behaviour  of,  in  aqueous 
solution  (Haxtz.sch),  A.,  ii,  145. 
compound  of,    with    hydrogen  per- 
oxide     (WlLL.STATTEK),      A.,      ii, 

537. 

alum,  preparation  of  crystalliuo  (Dr- 
mokt),  a.,  ii,  547. 

copper  sulphate,  preparation  and 
solubility  of  (Koppel),  A.,  ii,  78. 

thiosulphate,  action  of  hydrogen  per- 
oxide on  (WiLLSTATTER),  A.,  ii, 
543. 

sulphide,     preservation    of     standard 
solutions  of  (Prothiere  and  Re- 
vaud),  a.,  ii,  182. 
volumetric   estimation   of    (Batte- 

GAY),  A.,  ii,  756. 
hyposulphite,    synthesis   of   (Mois- 
san),  a.,  ii,  75. 
action      of,      on     metallic     salts 
(Brunck),  a.,  ii,  481. 

trithionate  (Willstatter),  A.,  ii, 
543. 

tungstate,  interaction  of  hydrochloric 
acid  and  (Pappada),  A.,'ii,  23. 
Sodium  cyanide,   double   salts  of,    with 
mercuric  and  with  copper  cyanides 
(Grossmaxn),  a.,  ii,  476. 

cadmium  and  zinc  cobalticyanides 
(Fischer  and  Cuntze),  A.,  i,  77. 

zinc  cyanides  (Sharwood),  A.,  i, 
684. 

nitroprusside,  toxicity  of  (Fonzes- 
DiACOx  and  Carquet),  A.,  ii,  605. 

phenyl  (Acree),  A.,  i,  724. 
Sodium,  estimation  of,  in  urine  (Hurt- 
ley  and  Ortox),  A.,  ii,  695. 
Soils,  importance  of  chemical  investiga- 
tion of  (Wohltmaxn),  a.,  ii,  97. 

pot  and  field  experiments  on  (Hart- 
well),  A.,  ii,  97. 

estimation  of  the  acidity  and  lime 
requirements  of  (Veitch),  A.,  ii, 
400. 

dependence  of  the  amount  of  nitrogen 
as  nitrates  on  the  state  of  cultiva- 
tion of  (Tretjakoff),  a.,  ii,  749. 

nitrogenous  compounds  in  (AXDRii), 
A.,  ii,  235,  508. 

action  of  crude  phosphates  on  (Tacke), 
A.,  ii,  570. 

fixation  of  phosphoric  acid  in  (Craw- 
ley), A.,  ii,  325. 

the  role  of  plants  in  dissolving  the 
undissolved  nutritive  substances  of 
(Ko.ssowitsch),  a.,  ii,  234. 

cultivated,  production  and  distribution 
of  nitrates  in  (KiX'G  and  Whitsox), 
A.,  ii,  570. 

cultivated  Argentina,  presence  of  lime 
as  dolomite  in  (Phipsox),  A.,  ii, 
38. 


Soils,  Cuban  (Frear  and  Beistle),  A., 

ii,  236. 
Hawaiian,    fixation   of  ammonia   and 

potash  by  (Crawley  and  Duxcan), 

A.,  ii,  235. 
Java  (KoBus  and  Marr),  A.,  ii,  236. 
marsh,   vegetation   experiments   with 

(Tacke),  A.,  ii,  176. 
vegetable  (Schlcesixc),  A.,  ii,  97. 
mechanical  analysis  of  (Schlqesing), 

A.,  ii,  681. 
estimation  of  total  alkalis  in  (Pettit), 

A.,  ii,  512. 
estimation   of    total   phosphoric    acid 

and  potassium  in  (Williams),  A., 

ii,  511  ;  (Col^sIx.s  and  Hammond), 

A.,  ii,  693. 
Solanin  (Hiloer  and  Merkens),  A.,  i, 

846. 
Solids  and  liquids,  thermal  properties  of 

(Lussana),  a.,  ii,  713. 
Solubility.     See  under  Solution. 
Solution,  modern  theories  of  (Traube), 

A.,  ii,  63. 
basis  of  the  theory  of  (Caxtor),  A.,  ii, 

201. 
numerical  examples  of  the  new  theory 

of  (Goebel),  A.,  ii,  63. 
and    adhesion,     the     phenomena     of 

(Pattex),  a.,  ii,  272. 
velocity  of.     See  under  Affinity. 
Solubility,  method  of  calculating  (Find- 
lay),  A.,  ii,  65. 
change  of,  with  temperature  and  heat 

of  solution  of  dissociated  substances, 

thermodynamical    relation   between 

the   (NoYEs  and  Sammet),  A.,    ii, 

468. 
freezing   points,    and    boiling    points, 

relation      between     (Wilderman), 

A.,  ii,  267. 
influence  of  inorganic  salts  on  (BiLTz). 

A.,  ii,  358. 
in  liquid  hydrogen  cyanide  (Kahlex- 

BERG  and  Schlundt),  A.,  ii,  57. 
of  salts  of  optically  active  monobasic 

acids  (PoMERAXz),  A.,  ii,  65. 
of  some  carbon  compounds  (Speyers), 

A.,  ii,  64. 
of  dynamic  isomerides  (Lowry),    P., 

156. 
of  homogeneous  mixtures  (Tin el).  A., 

ii,  531. 
of    barium     acetate     (Walker    and 

Fyffe),  T.,  173. 
of  sodium  acetate  in  alcohol  and  water 

(SciiiAVOx),  A.,  i,  396. 
of  aluminium   in    nitric  acid  (WoY), 

A.,  ii,  483. 
of  the  hydroxides  of  aluminium,  beryll- 
ium, and   indium  in  ammonia  and 

amines  (Rexz),  A.,  ii,  729. 
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Solubility  of  ammonia  in  water,  lowering 

ot"  the,  by  the  addition  of  carbamide 

(Gt)i,PscnMii)T),  A.,  ii,  638. 
of  ammonium  nitrate  in  water  between 

12^   and   40^  (Mi'U.Ei:   and   K.^iF- 

M.4NN),  A.,  ii,  290. 
of  boric  acid  in  acids  (Herz),  A.,  ii, 

288. 
of  boric  acid   in  water,    influence   of 

foreign  substances  on  the  (Bogd.vn), 

A.,  ii,  532. 
of    bromine,  hydrogen   sulphide,  and 

iodine   in  water,  influence   of  salts 

on  the  (McLauc  HLAM,  A.,  ii,  716. 
of  cAisium  mercuric  double  chlorides 

(FooTE),  A.,  ii,  728. 
of  calcium  hydroxide  in  solutions   of 

alkali  hydroxides  (d'Axselme),  A., 

ii,  726. 
of   calcium   sulphate   in   solutions  of 

sodium  chloride  (Ci-oiiz),  A.,  ii,  291; 

(d'Anselme),  a.,  ii,  478. 
of    gypsum    in    presence   of   metallic 

chlorides  (Ouloff),  A.,  ii,  211. 
of  copper  sodium  sulphate  (Koppel), 

A.,  ii,  78. 
of  normal   and   acid   alkali   formates 

(Groschcff),  a.,  i,  600. 
of  lead  bromide,  chloride,  and  iodide 

in  water  (Lichtyi,  A.,  ii,  480. 
of  lithium    nitrate   and   its    hydrates 

(DoNNA.N-  and  BuHT),  T.,  335  ;  P., 

37. 
of  magnesium  oxide  and  zinc  oxide  in 

water  (Dupp.f.  and  1'>iai.as),  A.,  ii, 

293. 
of   red    and    yellow    mercuric     oxide 

(Schick),  A.,  ii,  147. 
of    ozone    (Ixgli.s),    T.,     1012;     P., 

197. 
of  phenylthiocarbamide,    influence  of 

inorganic  salts  on  the  (Biltz),  A.,  ii, 

358. 
of  phenylthiocarbamide  in  water,  influ- 
ence of  foreign   substances   on    tlic 

(Bogdan),  a.,  ii,  .532. 
of  phosphorus  (Stuh),  A.,  ii,  540. 
of  picric  acid  in  ether  (Boioauli),  A., 

i,  755. 
of    j)latinum    in    potassium     cyanide 

(Glaseu),  a.,  ii,  242. 
of  Prussian  blue  (WYUOfBOFF),  A.,  i, 

18. 
of  silver  ehlori<li-  in  jtrcsence  of  mer- 
curic .salts  (FiNZi),  A.,  ii,  210. 
of  thiocyanatesof  silver  and  potassium 

(FooTK),  A.,  i,  797. 
of  trioxymethylen<'  in  sodium  sulphite 

.solutions  (A.  and  L.  Li  .mikhk  and 

Skvkwet/,),  a.,  i,  150. 
Solubility  curves,  theorv  r»f  (Ostwai.u;, 
A.,  ii,  •J'^O. 


Solubility  curves,  discoverer  of  discon- 
tinuities in  (Meyekhoffer),  A.,  ii, 
280. 
of    the   hydrates    of   nickel    sulphate 

(Steele  and  Johnson),  P.,  275. 
of  sodium  tetraborate  (Horn  and  van 

Wageneu),  a.,  ii,  725. 
of  some  substances  in  sulphur  dioxide 
near  its   critical   point  (Cestneus- 
zwKU  and  Tktei.ow),  A.,  ii,  716. 
Solubility   equilibrium    between    silver 
chloride,  silver  oxide,  and  solutions  of 
jiotassium     chloride     and     hydroxide 
(Xoves  and  Kohk),  A.,  ii,  201. 
Solutions,     coiiductinty     and     internal 
friction  of  (RiDoPtF),  A.,  ii,  403. 
conductivity  of,  at   low   temperatures 

(Ki'Nz),  A.,  ii,  54. 
conductivity  of,  at  the  freezing  jjoint 

of  water  (Whetham),  A.,  ii,  405. 
conductivity  of,  in  amylamine  (Kah- 
LENBEKG  and  Ruhoff),  a.,  ii,  464. 
magnetisation  of,  with  change  of  teua- 

perature  (Pi.vggesi),  A.,  ii,  197. 
capillarity  of  (Matiiieu),  A.,  ii,  13. 
aqueous,  electrolysis  of  (Fkenzel),  A., 
ii,  528. 
estimation  of,     with  the  Zeiss  im- 
mersion refractometer   (Matthes 
and  Wagxep.),  A.,  ii,  610. 
dilute,  freezing  points  of  (Richard.s), 

A.,  ii,  354,  713. 
salt,  variation  of  the  index  of  refrac- 
tion of,  witli    the    concentration 
(Walter),  A.,  ii,  705. 
behaviour  of  diai)hragms  in  the  elec- 
trolysis of  (Hmtorf),  A.,  ii,  406. 
solid      (Brim,      Mascarelli,     and 
Padoa),  A.,  ii,  63. 
andisomoriihism  (Padoa), A., ii, 715. 
dis.soeiation   in,   and   crystalli-sation 
from,  a  (de  BKivNand Jrsoius), 
A.,  ii,  531. 
.supersaturated  (Jakfk),  A.,  ii,  469. 
Solvent,  influence  of  the,  on  the  trans- 
purl    numbers    (Carrara),   A.,  ii, 
708. 
influence  of  the,  in   electrolytic   con- 
duction (Patten),  A.,  ii,  57. 
mechanical  friction  of  the,  and  resist- 
ance of  the  ions  (Koiilrausch),  A., 
ii,  403. 
Solvents,  relations  between    the   nature 
and  jirijpt  itie.s  of,  and  their  i()ni>ing 
cajiaiity  (CoKKErTi),  A.,  ii,  401. 
relation     between     constitution     and 
cryoscopic  behaviour  of    (Aiwers, 
Mann,  and  (Jieru;),  A.,  ii,  268. 
cryoscopic,   relation   bttweeu  tlie  pro- 
perties  of  ditlVreiit    s^ultstances   a.s. 
anil    tiicir   crvstalli.sution    constant.-. 
( I'litiM  and  I'aimiv  I,  .\..  ii.  715. 
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Solvents.     See  also  Cryoscopy. 

Somnoform,  physiological  action  of 
(Cole),  A.,  ii,  502. 

Sorbic  acid  {hcxinok  acid)  and  its  bomo- 
lognes,  synthesis  of  (Jaworsky  and 
Refokmatsky),  A.,i,  4;  (Jawousky), 
A.,  i,  7-28,  729,  730. 

Sorbic  acid  {hcxinoic  acid),  methyl  ester, 
and  its  rotation  (Rupe  and  ZeltneiO- 
A.,  i,  566. 

Sorghums,  hydrocyanic  acid  in  (BrIjk- 
nich),  T.,  788;  P.,  148;  (Slade), 
A.,  ii,  233. 

Spacial  retardation  (Skraitp),  A.,  i, 
715. 

Sparteine  (Moureu  and  Valeir),  A., 
i,  717. 

Specific  gravity.     See  Density, 
heat.     See  Thermochenustry. 
rotation.     See  Photochemistry, 
volume.     See  Volume,  specific. 

Spectroscope  and  Spectrum.  See  Photo- 
chemistry. 

Speculite  from  Western  Australia 
(Liyeing),  a.,  ii,  654. 

Spermin,  influence  of,  in  the  organism 
(de  Poehl),  a.,  ii,  164. 

Sperrylite  in  the  nickel-copper  ores  from 
Sudbury  (Dickson),  A.,  ii,  302. 

Spilanthene  and  its  dibromide  and  Spil- 
anthol  from  Para  cress  (Gerber),  A., 
ii,  609. 

Spilanthes  olcraeca.     See  Cress,  Para. 

Spirits  of  wine,  furfuraldehyde  and 
some  aromatic  aldehydes  as  a  test  for 
fusel  oil  or  isoamyl  alcohol  in  (Koma- 
rowsky),  a.,  ii,  700. 

Spleen,  haemolysis  in  the  (Noiii,  Paton 
and  Goouall),  A.,  ii,  498. 
destruction  of  blood  corpuscles  in  the 

(Bain),  A.,  ii,  493. 
leucffimic,  autolysis  of  (Sihu.mm),  A., 
ii,  439. 

Splenectomy,  leucocytic  changes  follow- 
ing, combined  with  intravenous  injec- 
tions of  sodium  cinnamate  (Shaw\ 
A.,  ii,  501. 

Spodumene  from  AVestern  Australia 
(Simpson),  A.,  ii,  381. 

Sponges,  manganese  and  iron  in  (Cotte). 
A.,  ii,  311. 
tyrosinase  in  (Cotte),  A.,  ii,  309. 

Sputum,  cheniisiry  of  (Wanner),  A., 
ii,  .500. 

Stachyose  (Tanret),  A.,  i,  606. 

Stannimethane.     See  under  Tin. 

Stannous  compounds.     See  under  Tin. 

Slapliijlurorci's  pi/o[!'ii''s  ainriis,  resist- 
ance of,  to  mercury  percliloride  (An- 
iiREWEs),  A.,  ii,  38H. 

Staphylolysin,  action  of,  in  the  organ- 
ism (Scuru),  A.,  ii.  92. 


Starch,    constitution    of    (Syniewski), 
A.,  i,  69.    • 
hydrolysis  of,  by  oxalic  acid  (DiEus- 

sen),  a.,  i,  321. 
action  of  formaldehyde  on  (Syniew- 
ski), A.,  i,  68. 
in   evergreen  leaves,    and  its  relation 
to    carbon    assimilation    in  winter 
(Mivake),  a.,  ii,  96. 
estimation  of,  in  presence  of  pentosans 
(Weiser  and  Zaitschek),   A.,  ii, 
225,  515. 
Starch,    nitro-,     molecular     weight    of 

(Safoschnikoff),  a.,  i,  402. 
Starch        iodide        (Andrew-s        and 
Goett.sch),  a.,  i,  10. 
relation  of  hydriodic  acid  and  of  its 
salts  to  (Hale),  A.,  i,  151. 
Starch   paste,   transformation  of   (Ma- 

quexne),  a.,  i,  679. 
Steam  boiler,  behaviour  of  magnesium 

chloride  in  a  (Feld),  A.,  ii,  77. 
Stearic  acid,  estimation  of  (Krels  and 

Hafner),  a.,  ii,  339. 
Stearic  acid,  lead  salt  {lead  tetrastearafe) 

(CoLSON),  A.,  i,  601. 
woStearic  acid  and  its  ethyl  ester,  salts, 

and  chloride  (Bohme),  A.,  i,  317. 
Stearic   acids,    hydroxy-,    structure  of 
(Shukoff  and  Schestakoff),  A.,  i, 
397. 
Stearins,    synthesis   of  (Guth),    A.,    i, 

225. 
Stearyldipalmitins,   a-  and  ;8-   (Guth^, 

A.,  i,  226. 
Steel.     See  under  Iron. 
Steels,    cementation   of  (Guillet),    A., 

ii,  298,  483. 
Stereochemistry  of  alicyclic  compounds 
(Aschan),  a.,  ii,  2. 
of  dicyclic  systems  (Jacobsen),  A.,  ii, 

68. 
of  nitrogen  (Reychlek),  A.,  i,  23. 
Stereoisomerides,  number  of  (Skraup), 
A.,ii,  67,  202;  (.Jacobsen),  A.,  ii,  68. 
behaviour  of,  in  the  organism  (Neu- 
berg  and  Mayer),  A.,  ii,  496. 
Stereometer,    Say's,     modifications     of 

(Ma.meli  and  Sanna),  A.,  ii,  199. 
Stcrifjmatocystis   nujra,    assimilation    of 

(Corrix),  A.,  ii,  446. 
a-Stilbazole       (styri/fpi/ridine),        base, 
CoflHi-N,  obtained  in  the  prepara- 
tion of  (Laden Buuci),  A.,  i,  275. 
derivativesof(LADENBUKG  and  Keoen- 
er),  a.,  i,  275. 
Stilbene       (si-diphcnylcthylcne)        from 
plunylnitroacetonitrile     and     from 
phenylnitromethanc     (Wisligenus 
and  Enures),  A.,  i,  472. 
derivatives,    electrolytic   reduction   of 
(Elbs  and  Kremann),  A.,  i,  584. 
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Stilbene,  (/i-^-amiiio-,  action  of  chlorine 
on  (ZiNfKE  and  Fkiks),  A.,  i, 
179. 
tetrahvoittodi-p-hydvoxy-,  dibiomide 
of,  and  its  diat-etatt;  (Zinckk  and 
FuiEs),  A.,  i,  178. 
(»-chloio-,  and  its  dibroniide  (Klaoes 

and  TetzneiO,  A.,  i,  101. 
//'<rae!iloiO'i'/-^-liydroxy-,       and      its 
dibromide  and  dichloride,  and  their 
diacetates  (Zixcke  and  Fries),  A., 
i,  180. 
Acrachloro(Vi-;)-hydroxy-,      and       its 
diacetate  (Zincke  and  Fries),  A., 
i,  182. 
c?i-p-hydroxy-,   and  its  bromo-deriva- 
tives   (ZisiKF.  and   Fries),    A.,  i, 
17S. 
Stilbenedisulphonic   acid,    nitroaraino-, 

and  its  salts  (Wahl),  A.,  i,  475. 
Stilbenequinone,   tctrahromo-,    and    its 
coniponnds  with  alkali  hydroxides 
(Zincke  and  Fi:ies),  A.,  i,  178. 
/c^;-achloro-  and  iniiuo-  (Zincke  and 
Fries).  A.,  i,  ISO. 
Stilbene-mono-  and  -di-sulpbonic  acids, 
2:4-(/(nitro-,     and     their    salts,    and 
nitroamino-    and     2:4-f?iannno-    (Es- 
CALES),  A.,  i,  81. 
Stillingia   scbifcra   seeds,    fat  of    (Kli- 

mont),  A.,  i,  731. 
Stirring  and  cooling  apparatus  (Plan- 

cHKi:),  A.,  ii,  722. 
Stomach,   digestion   and   absorption    in 
the  (Zi'Nz),   A.,   ii,  159;  (Keach), 
A.,  ii,  664. 
proteid  digestion  in  the  (Gl.\essner), 

A.,  ii,  85. 
estimation  of    the    ferment-secretions 
in  the  (Volhard  and  Stade),  A., 
ii,  120. 
See  also  Digestion. 
Stomach  contents,  quantitative  estima- 
tion (if  pliospliates  in  (Clowes),  A., 
ii,  69:5. 
Stone    implements     and     their    rough 
material    from   Swiss   lake    dwellings 
(Boumkk-IjEDEr),  a.,  ii,  22.3. 
Strain,    effects    of,    on    tlie   crystalline 
structure   of  lead  (Humkret),  A.,  ii, 
137. 
Straw  as  fijod  for  cattle  and  sheep  (Leh- 

.MANN),  A.,  ii,  96. 
Strawberries,  natural  occurrence  of  sali- 
<  ylir  :irid  ill  ^WiNin.scH),  A.,  ii,  567. 
Strepsilin  (Zoi'k),  A.,  i,  763. 
Strontiom,    electrolytic    jirepiiration    of 

(Horciiers  and  Sro(  KE.M;,  A.,  ii,  19. 
Strontium      ferrate       (Kiu.mann      and 
.Moeser),   a.,  ii,  546. 
;A;/oxid<',    iodometrv   of  (Riri'),    A., 
ii.  42. 


Strontium  silicatosvl<>i:i)is  and  Kanteu), 
A.,  ii,  476,  542,  595. 
hyposulphite,  s\'uthesis  of  (Moissan), 
A.,  ii,  76. 
Strontium,   detection  of,  in  presence  of 
calcium    by    means    of    potassium 
chromate  and  ammonia  (Reiciiarh), 
A.,  ii,  757. 
barium,    and    calcium,    simultaneous 
estimation       and      separation      of 
(Rubin),  A.,  ii,  613. 
Strophanthin  from  Sliophanthushispidus 

(Karsten),  A.,  ii,  172. 
Slrophanthus    hispidjis,    occurrence     of 
strophanthin,   choline,   and  trigonell- 
ine in  (Kak.sten),  A.,  ii,  172. 
Struvite   and   newberyite,   simultaneous 
production  of  (de  Schulten),   A., 
ii,  655. 
arsenical,  and  riisslcrite,  simultaneous 
jnoduction  of  (de  Schulten),  A., 
ii,  655. 
Strychnine    nitroprusside    (Greshoff), 
A.,  i,  848. 
tests  for  ;  Wenzell's  reagent  (GuI';rin), 

A.,  ii,  618. 
estimation  of  (Smith),  A.,  ii,  619. 
estimation  of,  in  mixtures  of  strychn- 
ine   and     brueiue     (Gordin),    A., 
ii,  342. 
separation     of,    quantitatively,    from 
quiidufe  (Harrison  and  Gair),  A., 
ii,  704. 
Strychnine  spasms,  influence  of  artificial 
respiration  on   (GiE.s   and   Meltzer), 
A.,  ii,  317. 
Stylophorum  diphyllum,  berberine  from 

(S(  iilotterbeck),  a.,  i,  193. 
Stylotypite  (Stevaxovic),  A.,  ii,  301. 
Styrene  {cinnamciie),   polymerisation  of 
(Kronstein),  a.,  i,  80. 
nitrosites,    so-called   (Wiel.\nd),    A., 
i,  690. 
Styrene   (cinnaiaene),   oi-bromo-,   forma 
tion  of  (SmnoRouuii  and  Thomr- 
son),  T.,  683,  1155;  P.,  107. 
/3-bromo-,  action  of  sodium  and  mag- 
nesium on  (Tiffeneau),  A.,  i,  241. 
bromonitro-       and      nitro-derivatives 
(Tuiele  and  Haeckel),  A.,  i,  160. 
/3-nitro-,    reduction    of    (Bouveault 
and  Waul),  A.,  i,  616. 
preparation  and  reduction  of  homo- 
logues of  ( lior  V E a u lt  and  Waul), 
A.,  i,  616. 
Styrenes,      alkylated,     production      of 

(Klaijis  and  IIahn),  A.,  i,  19. 
Styrogallol  and  its  potassium  salt  (Pkr- 

Kis  and  Wilson),  T. ,  i;!9. 
Styrylglyoxylic    acid     (cimutmiil formic 
<u  ill),  fiiriiiiitiun  and  transformation  of 
(Khlenmeyeu),  A.,  i,  698. 
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2-Styrylquinolme,  bromo-,  and  o-nitio- 

aml  its  salts  (LoEw),  A.,  i,  577. 
4-Styrylquinoline,  bromo-,  and  o-  and  p- 
uitro-  and  tlieir  salts  (Loew),  A.,  i, 
578. 
Suberane     {cyclohejitanc)    in     naphtha 

(Markownikoff),  a.,  i,  230. 
preparation  of  (Mahkownikoff),  A'., 

i,  239. 
Suberene  (Markownikoff),  A.,  i,  239. 
Suberol,    preparation    of    (Markowni- 
koff), A.,  i,  239. 
Suberonitrile.     See  Hexane,  rZicyano-. 
Suberyl  /f/^. -glycol   and  bromide,   pre- 
paration   of    (Markownikoff),    A., 
i,  239. 
Sublimation  curves  (Bouzat),  A.,  ii,  588. 
Substance  (m.p.95°)  from  benzylphenoxy- 

acetone  and  benzaldehyde  (Stoerm- 

ER  and  Wehln),  A.,  i,  41. 
(m.p.    101° — 102°),    from    di-o-acetyl- 

hydrazobenzene  (Camps),  A.,  i,  33. 
new,  from  the  skins  of  olives  (Peano), 

A.,  ii,  173. 
C3H3O3N3,    from     nitromalonic     ald- 

oxime  nitrile  (Hill  and  Hale),  A  , 

i,  402. 
CjHgOoiSr,     from     ethanolamine     and 

cyanic  acid  (Knorr  and  Rossler), 

A.,  i,  465. 
C3H5NS2,    from      ethanolamine     and 

carbon     disulphide     (Knorr     and 

Rossler),  A.,  i,  465. 
CsHjSoBrgAl,    from  aluminium  brom- 
ide,   ethyl   bromide,    bromine,    and 

carbon    disulphide     (Plotnikoff), 

A.,  i,  137. 
C4Hg03,   from    the    action    of    dilute 

sulphuric     acid      on     a;;-dimethyl- 

aminoanil  of  ethyl  a)3-diketobutyrate 

(Sachs,  Wolff,  and  Kraft),   A., 

i,  793. 
C5H9ON3,  and  CgH9N4,  from  porphyr- 

exide    (Piloty     and    Vogel),    A., 

i,  524. 
Cr.HgOoNSo,  from  ammonium   dithio- 

carbamate   and   ethyl  chloroacetate 

(Del^pine),  a.,  i,  236. 
CjHjiiONj,  from  porphyrexide  (Piloty 

and  Vogel),  A.,  i,  524. 
CBHJ3O3N,  from   the  reduction  of  d- 

glucosamic     acid      (Neuberg    and 

Wolff),  A.,  i,  74. 
CfiHjjOgN,     from     chitosoxime     and 

silver  nitrite   (Neuberg  and   Nei- 

mann),  a.,  i,  74. 
CgHjgOjjNg,   from  glyoxylic  acid  and 

guanidine   (Kaess  and    Gruszkie- 

wK'z),  A.,  i,  7. 
C7H,;0.>N,    from     chloroamino-^-tolu- 

quinol    (ZiNCKE,   Schneider,   and 
Emmerich),  A.,  i,  760. 


Substance,  C7H11ONS2,  from  the  distilla- 
tion of  CqHi-OoNSo  (V,  Brattn),  A., 
i,  15. 

C7H13O2N,  from  ethanolamine  and 
acetylacetone  (Knorr  and  Rossler), 
A.,  i,  465. 

CgH404No,  from  the  action  of  nitrous 
fumes  on  cinnamaldehyde  (WiE- 
land),  a.,  i,  768. 

CgHgO.,,  3H,0,  from,  panuarol  (Hesse), 
A.,  i,  705'. 

C8Hi204NBr,  from  the  action  of  pot- 
assium hydroxide  on  Cj,Hi304NBr2 
(Demjanoff),  A.,  i,  394. 

CgH]304NBro,  from  the  action  of 
hydrogen  bromide  on  nitroisobutyl 
glycol  (Demjanoff),  A.,  i,  394. 

CgHijOsN,  from  ethanolamine  and 
ethyl  acetoacetate  (Knokr  and 
Rossler),  A.,  i,  465. 

CgHjjNSj,  from  isoamylamine,  ethyl- 
ene dibromide,  and  carbon  disulph- 
ide (v.  Braun),  a.,  i,  15. 

CgHj^OoNSa,  from  ethylamine,  ethyl 
d-bromoisobutyrate,  and  carbon 
disulphide  (v.  Braun),  A.,  i, 
15. 

CgHosOjuNg,  from  glyoxylic  acid  and 
guanidine  (Kaess  and  Gkuszkie- 
wicz),  A.,  i,  7. 

CjoHgOg,  from  indandione  and  ethyl 
orthoformate  (Errera),  A.,  i,  266. 

CjoHjoOg,  and  its  phenylhydrazone 
and  semicarbazone,from  /S^S-triketo- 
pentane  and  piperidine  (Sachs  and 
Wolff),  A.,  i,  793. 

CjoHjoO.,,  from  porinic  acid  (Hesse), 
A.,"i,"706. 

CioHuOg,  from  acetjdacetone  and  ^yS- 
triketopentane  (Sachs  and  Wolff), 
A.,  i,  792. 

CjoHjgOgN,  from  chitamic  acid,  acetic 
anhydriile,  and  sodium  acetate 
(Neuberg  and  Wolff),  A.,  i,  74. 

CioHijO,  from  rf-pinene  (Denaro  and 
Scarlata),  a.,  i,  844. 

CioH]803,  from  the  hydrolysis  of  the 
potassium  salt  of  santanol  (HiLDE- 
brandt),  a.,  ii,  166. 

CioHoqO,  from  methylisopropylpina- 
cone  (Beaume),  A.,  i,  727. 

CJ1H8O4,  preparation  of,  and  use  of, 
for  the  identification  of  urea  and 
primary  amines  (Fenton),  T., 
187. 

CiiHjiONSa,  from  ammonium  phenyl- 
dithiocarbamate  and  ethyl  a-bromo- 
isobutyrate  (v.  Braun),  A.,  i, 
16. 

CiiH|303Br3,  from  the  action  of  brom- 
ine on  matico-ether  (Fuomm  and 
VAN  E.MSTER),  A.,  i,  188. 
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Substance,  C],Hi408N2,  from  the  action 
of  foimaldeliyde  on  the  anunonium 
derivative  of  ethyl  nitionialonate 
(Ulpiani  and  Pannain),  A.,  i,  863. 

CiiHoiOi^Np,  from  glyoxylic  acid  and 
guanidine  (Kaess  and  Gkuszkik- 
wicz),  A.,  i,  7. 

CjjHjgO-,  from  /375-triketopentane  and 
ethyl  malonate  (Sachs  and  Wolff), 
A.,i,  792. 

CioHjoO.jjNj,,,  from  glyoxylic  acid  and 
guanidine  (Kae.ss  and  Gru.szkie- 
wicz),  A.,  i,  7. 

CisHijOjNj,  from  /37^-triketopentane 
and  >9-nitiobenzyl  cyanide  (Sachs 
and  Wolff),  A.,  i,  793. 

CjsHijNSo,  from  bromoacetophenone, 
isobutylamine,  and  carbon  disulph- 
ide  (V.  Bkavn),  A.,  i,  15. 

<^'i4HACl,4  and  Ci^HsOoCl,,,  from  the 
action  of  chlorine  on  di-joamino- 
stilbene  (Zincke  and  Fries),  A., 
i,  180. 

CHH5O2CI1.,  (two),  from  the  action  of 
chlorine  on  tetrachlorodi-ju-hydroxy- 
tolane  tetrachloride  (Zincke  and 
Fkies),  a.,  i,  182. 

C14H6O2CIJ2,  from  the  action  of  chlor- 
ine on  tetrachlorodi-^-hydroxy- 
stilbene  dichloride  (Zincke  and 
Fries),  A.,  i,  180. 

C'l^HjoOo,  and  its  diacetyl  derivative, 
from  hydrogen  bromide  and  dihydr- 
oxystilbene  (Zincke  and  Fries), 
A.,  i,  178. 

C14H2JO5N,  from  acetylacetoneamine 
and  ctliylidene  malonate  (Knoe- 
venaoel,  Ekler,  and  Reinecke), 
A.,  i,  652. 

C,5Hj20N4,  from  4-keto-l:3-diphenyl- 
pyrazolone  and  hydrazine  (Sachs 
and  Becherescu),  A.,  i,  530. 

C,5H,„02N2,  from  4-keto-l:3-diphenyl- 
pyraz.olone  phenylhydrazine  (Sachs 
and  Becheres(  r),  A.,  i,  5.30. 

CijHj^NjSCl,  from  the  action  of  acetic 
chloride  on  /3-diphenyiseiiiithio- 
carbazide  (BiscH  and  Schneider], 
A.,  i,  .534. 

CisHjgOs,  from  acetylacetone  and  fiyS- 
triketo-8-phenyllmtane  (Sachs  ami 
Wolff),  A.,  i,  792. 

CjsHpOiCl,  formed  a-s  by-jtroduct  in 
the  aldoxirnation  of  anisoic  (Scholl 
and  HiLGEUs),  A.,  i,  348. 

t'lsH-i^Oi^Njj,  from  glyoxylic  acid  and 
guanidine  (Kak.ss  and  Grlkzkie- 
WKZ),  A.,  i,  7. 

CijHi^O,  from  the  action  of  sulphuric 
acid  on  the  substance  from  In-nzyl- 
phcnoxya<;etone  and  bviizaldt-hydc 
(Stdekmer  and  Wehls),  A.,  i,  41. 


Substance,  C]^H]40N2S2,  from  dibenzyl- 
amiiie,  bromoacetal,  and  carbon  di- 
sulpliide  (v.  Bravn),  A.,  i,  16. 

CigHjoO N.J, from  A';''(8)-terpadienol  and 
o-phenylenediamine  (Manasse  and 
Samvel),  a.,  i,  45. 

Cj7H]:,0N,  from  dibenzylideneacetone 
dibroniide  (Groeuel),  A.,  i,  497. 

f'j-Hi402,  and  its  acetate,  fiom  di- 
benzylideneacetone, sulphuric  acid, 
and  acetic  anhydride  (Vorlander 
and  ScHiioEDTEu),  A.,  i,  496. 

C]-H,;,04N,  from  benzoylacetoneamine 
and  ethylidene  malonate  (Knoe- 
venagel,  Erler,  and  Reinecke), 
A.,  i,  652. 

CJ7H20O3,  obtained  as  a  by-product  in 
the  aldoximation  of  phenetole 
(ScHOLL  and  Kremper),  A.,  i. 
348. 

C17H21ON,  and  its  picrate  and  bromo- 
derivative,  from  the  action  of 
ammonium  formate  on  benzoyl- 
camphor  (Forster),  T.,  108. 

Cj7HoxON,  and  its  picrate,  platiiii- 
chloride,  and  benzoyl  derivative, 
from  the  action  of  alcoliolic  am- 
monia on  phenylchloromethylene- 
camphor  (Forster),  T.,  106. 

Cj^Hi^OoBr,,  from    tetrabromo-3:4-di- 
methoxyvinylphenanthrene 
(PscHOHR,  Jaeckel,  and   Fecht), 
A.,  i,  195. 

Ci8H2404,  from  acenaphthenequinoue 
and  ethyl  acetoacetate  (Recchi\ 
A.,  i,  261. 

CjgHjgOo,  from  lichesteric  acid 
(  Boh  .me).  A.,  i,  316. 

CigHieOj,  and  CigllnO;,,  from  l:4:5-tri- 
Jhydroxy-4:5-(lii)lieiiyl-l:3-diniethyI- 
cyclopentanone-2  (Jatp  and  Ali- 
en IE),  T.,  304. 

C2(,H,.,04N5,  from  the  action  of  amyl 
nitrite  on  phenyl-7H-nitrol)enzylid- 
enehydrazine  (Hamiikrcjek  and 
Pemsel),  a.,  i,  285. 

CiuHuOr,,  and  (-'..oHmOf,,  and  their 
phenylhydrazones  and  semicarb- 
azones,  from  jS^S-triketo-S-phenyl- 
butane  and  jiiperidine  (Sachs  and 
Wolff),  A.,  i,  793. 

CooHjgONj,  from  the  acid  CjiHjgOjNa 
^Kndevenaoel  and  Heeren),  A.', 
i,  660. 

C'2„Hij0.jN,  from  the  action  of  form- 
aldehyde ini  /3  iia]ihtholbenzylaniine 
(Betti  and  F<i\),  A.,  i,  511. 

C'aoHigN,  and  its  .salts,  from  4  niethyl- 
iiuinoline  and  cuminaldcliydo 
(Loew),  a.,  i,  578. 

("..oH.j^O,,,  from  Chinese  anise  oil 
"(Tari.v),  a.,  i,  46. 
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Substance,  C2oH;,oO,  from  camphenilau- 
aldehyde  (Fromm,  Hildebrandt, 
and  Clemens),  A.,  i,  429. 

^'2o^32^2>  from  the  condensation  of 
camphor  and  Co-jHo^Oa  (Malmgken), 
A.,  i,  103. 

C2oH,40,  from  the  seeds  of  Brucea 
sumatrana  (Power  and  Lees),  A'., 
i,  772. 

CaiHifiON^,  from  4-keto-l:3-diphenyl- 
pyrazolone  and  o-phenylenediamine 
(Sachs  and  Becherescu),  A.,  i, 
529. 

CaiHjgOS,  from  benzyl  sulphoxide  and 
benzaldehyJe  (Fromm  and  Achert), 
A.,  i,  341. 

C.22H21O5N0CI,  from  isoquinoline  and 
chloroacetic  acid  (Ihlder),  A.,  i, 
116. 

C^aHasONgS.from  CigHi4N3SCl  (BuscH 
and  Schneider),  A.,  i,  534. 

C23H2:j03N,  from  benzylidenebenzoyl- 
acetone  and  ethyl  y3-aminocrotonate 
(Knoevenagel,  Erler,  and  Rei- 
necke),  a.,  i,  652. 

C2;}H2404N'o,  from  phenylhydrazine  and 
ethyl  3-phenyl-l-methyIc)/cZohex- 
ene-5-one-2:4-dicarboxylate  (Knoe- 
venagel and  Heeren),  A.,  i,  660. 

CagHogOo,  from  a-bromocamphor,  mag- 
nesinni,  and  benzophenone  (Malm- 
gken), A.,  i,  103. 

C.jHggO^N,  from  delphocurarine 
(Heyl),  a.,  i,  650. 

C24HioON2^r2)  from  4-bromoacenaph- 
thaquinone  (Graebe  and  GuiNS- 
bourg),  a.,  i,  408. 

C24H20O3,  and  its  isomeride,  from 
phenoxyacetone,  benzaldehyde,  and 
auisaldehyde  (Stoermer  and 
Wehln),  a.,  1,  41. 

^'21^20^6'  fi'om  methylaniline-oj-sulph- 
onic  acid  and  methyl-o-toluidine-w- 
snlphonic    acid     (Aktien-Gesell- 

SCHAFT  FUR  AmLIN-FaBRIKATION), 

A.,  i,  373. 

C24H;,20h,  from  acenapbthenequinone 
and  ethyl  acetoacetate  (Recchi), 
A.,  i,  261. 

C26H2o04Nfi  (three),  from  the  action  of 
amyl  nitrite  on  phenyl-?;i-nitro- 
benzylidenehydrazine  (Bamberger 
and  Pemsel),  A.,  i,  285. 

^26^2004^6,  from  nitrosobenzaldehyde- 
^-uitroi)henylhydrazone  (  Bamberg- 
er and  Pemsel),  A.,  i,  285. 

C27H23O2N,  from  benzylidene  and 
benzoylacetoneamine  (Knoevena- 
gel, Erler,  and  Reinecke),  A.,  i, 
652. 

CjsHifiOaN^,  from  indanthrene  (Kauf- 
ler),  a.,  i,  446. 


Substance,  C29H3UN2,  from  the  actioa  of 
aniline  on  phenylchloromethylene- 
camphor  (Forsteu),  T.,  105. 

C3JH23O2N,  from  )3-naphthol,  benz- 
aldehyde, and  ammonia  (Betti),  A., 
i,  511. 

CojHoyN,  and  its  nitroso  derivative, 
from  alcoholic  ammonia  and  di- 
benzylidenecyclopentanone  (Ment- 
zel),  A.,  i,  497. 

C30H24O4,  from  o-bromodiphenacyl 
(Paal  and  Schulze),  A.,  i,  709. 

C33H2SO5N3CI,  from  isoqninoline  and 
chloroacetic  acid  (Ihlper),  A.,  i, 
116. 

C34H2802'N'g,  from  benzoylphcnyl- 
methyljiyrazolone  and  hydrazine 
hydrate  (MicHAELis  and  Bender), 
A.,  i,  '/S9. 

C3gH3(,02,  from  benzylideneacetophen- 
one  and  phenylmagnesium  bromide 
(Kohler),  a.,  i,  48:-!. 

042^.^02,  and  its  bromo-derivative, 
from  diphenylstyrylcarbinol  (Koh- 
ler), a.,  i,  483. 
Substitution,  law  of,  in  aromatic  com- 
pounds (Flurscheim),  a.,  i,  79  ; 
(Kauffmann),  a.,  ii,  401. 

influence  of,  on  the  stability  of 
phenols  towards  carbon  dioxide  at 
the  ordinary  temperature  (Raikovv 
and  Momtschilow),  A.,  i,  162. 

influence  of  the  CH3  group  on,  in  the 
benzene  nucleus  (Blank.sm.\),  A.,  i, 
164. 
Succinanilide,  tetradkloxo-  (Verda),  A., 

i,  21. 
Succinic  acid  (ethanedicarboxylic  acid), 
presence  of,  in  meat  extracts  (KuTS- 
CHER  and    Steudel),   A.,   ii,  499  ; 
(Siegfried  ;  "Wolff),  A.,  ii,  660. 

action  of,  on  ^-anisidine  (Fici),  A.,  i, 
162. 

formation  of  hy^drogen  ions  from  the 
methylene  group  of  (Ehrenfeld), 
A.,  i,  548. 

interaction  of,  with  0-,  vi-,  and  ^j- 
phenylenediamines  (Meyek),  A.,  i, 
442. 

tetradecylamide  of  (Shukoff  and 
Schestakoff),  a.,  i,  398. 

estimation  of,  in  wine  (Kunz),  A.,  ii, 
701. 
Succinic  acid  [ethanedicarboxylic  acid), 
cobalt  and  nickel  salts,  constitution 
of,  in  aqueous  solution  (Tower), 
A.,  ii,  134. 

rare  earth  salts  (Meyer),  A.,   i,   66, 
147. 
Succinic  acid  {ethaiicdicarho.eylic  acid), 

aryl  esters  (Bischoff  and  V.  Heden- 

stkom),  A.,  i,  85,  86. 
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Succinic  acid,  etliyl  ester,  condensation 

cit",  witli  iU'i'tone  (SroM.it),  A.,  i,  317. 
/.si/Succinic    acid.      See    Alethylnialouic 

;lri.l. 
Succinic  anhydride,  interaction  of,  with 
('-,      //)-,     and      ^-iilienylenediamiues 
(Mkyku\  a.,  i,  443. 
Succinic  chloride,  action  of  aniline  on 

(Dim,. VI'  and  Cummkr),  A.,  i,  699. 
Succinonitrile,      equilibrium      between 

silver  nitrate,  water,  and  (Middel- 

BERti),  A.,  ii,  414. 
condensation    of,  with   ethyl    oxalate 

(Michael),  A.,  i,  736. 
Succinyldiphenylhydrazide   and   its  di- 

acetyl  derivative  (BClow),  A.,  i,  55. 
Sucrose  {saccharose,  caiie,  sugar),  presence 

of,  in  almonds,  and  its  role  in  the 

formation  of  the  oil  (Vall^e),  A., 

ii,  234. 
in  plants  (Boukquelot),  A.,  ii,  747. 
ilej)endence    of    the    temperature   co- 
efficient of  the  specific  rotation  of, 

on  the  temperature  of  wave-length 

(ScHuXROCK),  A.,  ii,  764. 
inversion   of,    by   invertase    (Henri), 

A.,  i,  219,  304. 
methylatioh  of  (Pl'rdie  and  Irvine), 

T.,  1036;  P.,  193. 
Sugar  of  buUalo's  milk  (Porcher),  A., 

i,  735. 
amount    of,    in    cinnamon    bark   (v. 

Czadek),  a.,  ii,  568. 
real,  calculation  of,  in  chocolate  (Leys), 

A.,  ii,  188. 
inversion     of,      in     plastered     wines 

(Magnanim),  A.,  ii,  231. 
formation  of,  in  the  blood  as  it  passes 

through    the     lung    (LitPiNE     and 

Bouli.d),  a.,  ii,  736. 
in    the    blood    after     liver    ablation 

(Pavy  and  Siau),  A.,  ii,  494. 
formation   of,    in    the   perfused    liver 

(Krau.-^),  a.,  ii,  740. 
Sugar-cane,    disapiiearance   of  reducing 

.•jugar  in  'Wii.EV),  A.,  ii,   747. 
Sugar  residues,    new   nitrogenous  con- 

-stitucnts  of  (Eiirlich),  A.,  i,  796. 
Sugars,  the  alkylation   of  (Puruie  and 

Irvink),     T.,      1021;      P.,      192; 

(Pubdie  and  Bridgeh),  T. ,  1037  ; 

P.,  193. 
general  characters  of  the  enzymes  which 

effect     the     hydroly.sis    of    (BouR- 

QUELOT),  A.,  i,  378,  452  ;  (Botrque- 

LOT  and  Hi^;ri.s.sey),  A.,  i,  551. 
glycolysis  of  different  (Portier),  A., 

ii,  306. 
of  vegetable  glucosides  (VoTotEK  and 

VoNDRACKK),  A.,    i,    570. 
of    mu.scle    (OsfioRNE    and     ZouKi,  ; 

C'Aiif.Ai;  and  Maignon),  A.,  ii,  310. 

Lxxxiv.  ii. 


Sugars   and    urea,    antitoxic   effects   of 
(LESNit  and  Richet),  A.,  ii,  503. 
analysis  of,  a   source  of  error  in   the 

optical  (Wiechmann),  A.,  ii,  699. 
colorimetric   detection   of  very   small 
([uantities  of  (Ventre),  A.,  ii,  47. 
detection   and    separation    of,    by   /3- 
naphthylhydrazone     (HiLCiER     and 
KOTIIENFUSSER),    A.,    ii,    187. 
See  also  Carbohydrates. 
Sulphamide,  preparation  of  (Ruff),  A., 

ii,  723. 
«i-Sulphaminehenzoic   acid,   comparison 
of, made  by  dill'erent  niethods(FRAZER), 
A.,  i,  .^25. 
Salphazilates    and    Metasulphazilates. 
See       Peroxylaminesulplionates      and 
Hydroxylaminetrisulphonates. 
Sulphides.     See  under  Sulphur. 
Sulphines,  salts  of,  with  mercurichlorides 

(SriLuMHOLM),  A.,  i,  138. 
Sulphite  liquors,  estimation  of  free  and 
combined  alkali  in  (Schwartz),   A., 
ii,  104. 
o-Sulphobenzoic  acid,  isomeric  chlorides 
of,  and  their  reaction  with  amines  and 
jihenols  (Kem.sen),  A.,  i,  822. 
Sulphobenzoic  acids,  m-  and  p-,  estera 
(Weijsciieider  and  FuRcirr),  A.,  i, 
342. 
Snlphocampholenecarboxylio    acid    and 
its  salts  (Harvey  and   Lai'Worth), 
T.,  1102  ;  P.,  148. 
Sulphocamphylic  acid  (Perkin),  T.  ,  835. 
Sulphocarboxylic  acids,  esterihcation  of 
(Weu-scueupek  and  Furcht),  A.,  i, 
342. 
salts,   so-called    compounds    of,   with 
sulphuric  est  ere  (Franchimont  and 
Attema),  a.,  i,  484. 
p-Sulphocinnamio   acid,  salts  (Mooue), 

A.,  i,  69S. 
p-Sulphodibydrocinnamicacid.c^ibromo-, 
and  its  salts  and  amide  (AlooRE),  A., 
i,  City. 
c-Sulphomercuribenzoic  acid,  potassium 

.salt  (I'Ksci),  A.,  i,  :i20. 
Sulphonaphthoic    acids,    /3-hydroxy-,  L 
and    S,    <(iiisiitutii)n    of  (Bi'cmerer), 
A.,   i,  iJ'J7. 
Sulphonic  acids,  esterilication  of  (We«- 
.->(  iiEU'ER  and  Furcht),  A.,  i,  342. 
salts,  addition  of  hydrogen  fhiorido  to 
(Weini.ani)  and  Stii,i.e),  A.,  i,  749. 
/S-Salphopropionic  acid,  a-umino-.     See 

Cy^t.'i.-  a<id. 
Sulphur,  frtiL',  in  petroleum  from  Beau- 
mont ( I'liiEi.K),  A.,  ii,  83. 
prebLiicc  of,  in  liie  water  of  the 
(irolto  at  Luclion  and  in  the 
vaitours  used  for  inhiilution 
(MolssAN),  A.,  ii,  i;09. 

70 
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Sulphur,  amorphous,  foinmtion  of 
(Smith),  A.,  ii,  139  ;  (Smith  and 
Holmes),  A.,  ii,  284. 
and  its  relation  to  the  freezing  point 
of  liquid  sulphm-  (Smith),  A.,  ii, 
139;  (Smith  and  Holmes),  A., 
ii,  284. 
isotherm  of  the  dissociation  of,  at  448° 

(Preunek),  a.,  ii,  644. 
action  of,  on  organomagnesium   com- 
pounds (WuYTS  and  Cosyns),  A.,  i, 
686. 
boiling  point  curves  of  chlorine  and 

(RoozEBOOM),  A.,  ii,  634. 
mixtures  of  iodine  and  (BouLOUCil), 
A.,  ii,  538. 
Sulphur  compounds,  density  of,  in  rela- 
tion   to   chemical    constitution    and 
composition  (Kanoxnikoff),  A.,  ii, 
11. 
with  tellurium  (Gutbier  and  Flury), 
A.,  ii,  71. 
Sulphur  bromides  (Ruff  and  Wintek- 
feld),  a.,  ii,  590. 
chlorides  (Ruff  and  Fischer),  A.,  ii, 

204. 
Thionyl      chloride,     preparation      of 

(CHKMI8CHE  FaBRIK    GrIESHEIM- 

Elektron),  a.,  ii,  420. 
action  of,  on  oximes  (Pawlewski), 
A.,  i,  405. 
Sulphuryl  chloride,  action  of  alumin- 
ium chloride  on  (Ruff),  A.,  ii,  149. 
Sulphur       hydride.         See      Hydrogen 
sulphide. 
Sulphides,   phosphorescent,    effect    of 
pressure   on   (Waentig),   A.,    ii. 
625. 
quantitative  separation   of   haloids 

and  (BiLTz),  A.,  ii,  451. 
thiocyanates,  cyanates,  and  cyanides, 
estimation      and      separation     of 
(MiLBAUER),  A.,  ii,   392. 
Sulphur  (Zioxidf,  distribution  of,  between 
water  and    chloroform    (McCrae 
and  WiLsox),  A.,  ii,  474. 
action  of,  on  plants  (Wieler),  A., 

ii,  324. 
compounds  of,  with  salts  (Walden 
and  Centnerszwer),  A.,  ii,  284. 
Sulphur    (rioxide,    preparation    of,    by 
means   of  the   contact  action    of 
iron  oxide  (Lunge  and  Pollitt), 
A.,  ii,  70. 
rate  of  formation  of,  in  presence  of 
platinum  (Bodlander  and  Kor- 
I'EN),  A.,  ii,  639. 
Sulphur  acids  : — 

Sulphurous  acid,  study  of  the  inter- 
action of,  with  nitrous  acid 
(Cartenter  and  Linder),  A., 
ii,  238. 


Sulphur  acids  : — 

Sulphurous  acid,  organically  combined, 

in    foods  (Keup),  A.,  ii,  326. 
effect  of,  on  plants  and  tishes  (KiJ.s'iG 

and  Ha.senbaumer),  A.,  ii,  748. 
iodometry  of  (Rurr),  A.,  ii,  40. 
detection     and     estimation    of,    in 

wines  (MArniEu),   A.,  ii,  99. 
estimation  of,  by  means  of  standard 

iodine  solution  (Berg),  A.,  ii,  179. 
Sulphuric  acid,  lead  chamber  process, 

theory  of  the  (Haagn),  A.,  ii,  71. 
examination    of    methods    used    in 

estimating    the   total    acidity   of 

gases  escaping  from  the  chamber 

process    for    the    manufacture   of 

(Carpenter  and  Linder),  A.,  ii, 

238. 
estimation  of  the  strength  of  (Mar- 
shall), A.,  ii,  237. 
absorption  spectrum  of  (Hartley), 

T.,  237. 
vapour    pressures    of    solutions    of 

(Burt),  P.,  224. 
influence  of  impurities  on  the  specific 

gi-avity  of  (Marshall),   A.,   ii, 

205. 
action   of,    on   platinum  (Conroy), 

A.,  ii,  433. 
e-sterification   of  (Villiers),  A.,  i, 

599. 
esters  (Bushong),  A.,  i,  732. 
compound  of,  with  ferric  sulphate 

(Recoura),  a.,  ii,  599. 
displacement  of  the,  of  alkali  hydro- 
gen sulphates  by  water  (ColsOn), 

A.,  ii,  289. 
as  solvent  for  alloys  of  tin    (Nis- 

senson  and  Crotogino),  A.,  ii, 

108. 
titration   of,    by    benzidine    hydro- 
chloride (MuLLEi;  and  DDrkes), 

A.,  ii,  751. 
estimation  of  combined,  or  unoom- 

l)ined,     by    means    of    benzidine 

(Raschig),     a.,    ii,     572,     691  ; 

(Mt'LLER),  A.,  ii,  691. 
new   method  for  the  estimation    of 

(Silberbei'.ger),  a.,  ii,  751. 
estimation   of    free   and    combined, 

volumetrically  (Frerkhs),  A.,  ii, 

389. 
estimation    of,    volumetrically,    in 

sulphates  (Gawaloavski),  A.,  ii, 

99. 
llartleb's  method  for  the  estimation 

of,  in  drinking  water  (Rossi),  A., 

ii,  178. 
estimation   of,    in   jiresence  of  zinc 

(Thiel),  a.,  ii,  691. 
Sulphates,  hydration   and   hardening 
of  some  (IJohla.nk),  A.,  ii,  539. 
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Sulphur  acids  :  — 

Hyposulphurous   acid    (.Meyek),    A., 

ii,  liS.'). 
Hyposulphites,  i)rei>aiation  of  (Petek 

Si'KME     it     Sons,      Ld.,     k     E. 

Kni;(II1'\  a.,  ii,  474. 
Persulphuric  acid,  velocity  of  tians- 

foniiiitioii  of,  into  Caro's  acid,  and 

the  fornuila  of  the  latter  (Mugdan), 

A.,  ii,  640. 
Fersulphates,  electrolytic  preparation 
of  (Levi),  A.,  ii,  474. 

action  of,  on  mercury  (Tarugi),  A., 
ii,  481. 

analysis   of  (Vitali  ;    Marie   and 
BuNEL),  A.,  ii,  7.')2. 

estimation    of    (Takugi),    A.,    ii, 
238. 

(luantitative  separations  by,  in  acid 
solution  (DiTTiucH  and  H.\ssel), 
A.,  ii,  243,  4.54. 
Thiosulphuric  acid,  conditions  of  for 

mation  and  stability  of  (Aloy),  A., 

ii,  591. 
Thiosulphates,   detection  of,  in  foods 

in    ])resence   of  sulpliites    (Arnolo 

and  Mentzel),  A.,  ii,  573. 
Dithionic  acid,  formation  of  (Meyer), 

A.,  ii,  18  ;  (Antony),  A.,  ii,  723. 
Sulphur    organic    compounds,    possible 
method  of  preparing  (MlTfASCH),  A., 
i,  675. 
Sulphur,  detection  of  arsenic  and  selen- 
ium in  (Steel),  A.,  ii,  41. 
estimation  of,   by  hydrogen  peroxide 

(Petersen),  A.,  ii,  690. 
estimation  of,  in  coal  (Stoddakt),  A., 

ii,  40. 
estimation  of,  in  coal  and  coke  (Sund- 

.strom),  a.,  ii,  326. 
estimation  of,  in  coals,  bitumens,  pe- 
troleum, and  organic  substances  (v. 

Konek),  a.,  ii,  572. 
estimation      of,       in     iron     or    steel 

(Kleine),  a.,  ii,  694. 
estimation  of,   in   pig  iron  (Seylcu), 

a.,  ii,  450. 
estimation    of,    in    plant     substances 

(Beistle),  a.,  ii,  325. 
estimation    of,    in    organic    materials 

(Suerman),  a.,  ii,  325. 
estimation  of,  in    urine  by  means   of 

sodium   peroxide   (Modkakowski), 

A.,  ii,  611. 
Sumach  leaves,    influence   of  oxidising 
diasta-ses  on    (Aso  and  Pozzi-Escor), 
A.,  ii,  322. 
Superphosphates.        Sec     under     Phos- 

pliorus. 
Suprarenal  bodies,  lecithin  in  (BERNAun, 
liii.ART,  and  Lauhk;  .Mii.on),  A.,  ii, 
311. 


Suprarenal  capsules,  extraction  of  adren- 
aline    from     (T.VKA.MINE),    A.,    i, 
376. 
extract,    behaviour    of,    to    Fehling's 
solution  (Abei,),  A.,  i,  376. 
physiological  action  of  (S.  J.  and  C. 

Meltzer),  a.,  ii,  442. 
effects  of  subcutaneous  injection  of 
(S.  J.  and  C.   Meltzek),  A.,  ii, 
564. 
Suprarenine.     See  Ei)ineplirine. 
Surface  energy,  molecular,  of  some  mix- 
tures of  linuids  (Ram.say  and  As- 
ton), A.,  ii,  133. 
molecular,    of  fused   salts,    apparatus 
for  the  determination  of  the  (BoT- 
to.mley),  T.,  1422. 
Surface  tension,  displacement  of  osmotic 
i-i[uilibriiuu  by  (K.^vufler),  A.,  ii, 
531. 
and  double  layer  at  the  common  sur- 
face of  two  solvents  (v.  Lerch),  A., 
ii,  13. 
of  liquids,  new  determinations  of  the 

(Gkunmach),  A.,  ii,  132. 
of  mixtures  of  normal  lii^uids  (Her- 
zen),  a.,  ii,  132. 
Synthesis,    asymmetric    (Fischer    and 

Si.i.mmer),  a.,  i,  696. 
Syringic  acid,  synthesis  of  (Graebe  and 
Martz),  a.,  i,  262. 


Tabetic  joints,    influenre   of  the  viscid 
exudation   from,   on   Bacteria   (Selio- 
mann),  a.,  ii,  3S7. 
Talebraric  and  Talebrarinic  acids  (Hes- 
se), a.,  i,  706. 
Tamanite.     See  Atiapaite. 
Tannic  acid,  combination  of,   with  bis- 
muth (TuiitAi'LT),  A.,  i,  761. 
estimation  of  (Crouzkl),  A.,  ii,  113. 
estimation  of,  by  ferric  salts  (Kuoss), 
A.,  ii,  189. 
Tannin  and  a^sculin  in  horse  chestnuts 
(Goris),  a.,  ii,  r)07. 
estimation  of,  volumetrically  (Thomi*- 
soN),  A.,  ii,  113. 
Tannins,  estimation  of  (Feldmann),  A., 

ii,  5i;t. 
Tartar  emetic.     Sec  Tartaric  acid,  anti- 
mony putassiiim  salt. 
Tartaric  acid  and  its  .salts,  action  of,  on 
lead  hulphiite   (Keiouard),  A.,   ij, 
727. 
ferric  chloride  as  a  test  for  (Roskn- 

thaler),  A.,  ii,  765. 
detection   of,    by  moans  of  /-tartaric 
acid  (BKi)VKTEU),  A.,  ii,  248. 
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Tartaric  acid  and  its  salts,    estimation 
of,     polaiimetiically    (Richardsox 
and  Gregory),  A.,  ii,  457. 
estimation     of,     polarimetrically,     in 
commercial  products  (E.  B.  and  F. 
B.  Ken  kick),  A.,  ii,  112. 
Tartaric    acid,    ammonium    salt,    com- 
pound  of,    with   hydrogen   fluoride 
(Weinland    and    Stille),    A.,   i, 
731. 
antimony  potassium  salt  [tartar  emetic), 
standard     solution     of,     and     the 
structural     formula     of     the     salt 
(Hale),  A.,  i,  7. 
cobalt   and   nickel   salts,  constitution 
of,    in  aqueous   solution   (Tower), 
A.,ii,  134. 
potassium    hydrogen   salt    [cream    of 
tartar),    estimation   of,   gasoraetric- 
ally  (de  Saporta),  A.,  ii,  701. 
Tartaric  acid,  mono-  and  o?i-nitro-,  and 
their  esters,  preparation  and  rotation 
of  (Frankland,  Heathcote,   and 
Hartle),  T.,  154. 
nitro-,  esters   (Walden),  A.,  i,    148, 

319, 
See  also  Racemic  acid. 
Tartaric  acids,  methylene  compounds  of 
(de  Bruyn  and  Alberda  van  Eken- 
.stein),  a.,  i,  149. 
Tartaric    di-fr-    and    -ac-tetrahydro-jS- 
naphthylamides,     difurylamide    and 
dipiperidide,  preparation  and  rotation 
of  (Frankland  and  Ormerod),  T., 
1342  ;  P.,  230. 
Tartramide,  influence  of  various  substitu- 
ents  on  the  rotation  of  (Frankland 
and  Slator),  T.,  1349  ;  P.,  229. 
Taurine,    formation  of,   from   cystin   in 
the  organism  (v.  Bergmann),  A.,  ii, 
665. 
Tautomeric  compounds,  nature  and  prob- 
able mechanism  of  the  replacement  of 
metallic  by  organic  radicles  in  (Lan- 
der), T.,  414;  P.,  47. 
Tautomerism,    especially   in    the    semi- 
cyclic  l:3-diketone  of  the  pentamethyl- 
eue  series  (STocuEand  Werdermann), 
A.,  i,  421. 
Tawite  from  Finland  (Borgstrom),  A., 

ii,  304. 
Tea  leaf,  enzymes  of  the  (Mann),  A.,  ii, 

388. 
Tea  seed  oil  (Wus),  A.,  i,  602. 
Teeth,   fluorine  in  (Jodlbauer),  A.,  ii, 

311. 
Tellurides  from  "Western  Australia 
(Spencer),  A.,  ii,  378 ;  (Liveing), 
A.,  ii,  654. 
Tellurium,  atomic  weight  of  (Koth- 
ner),  a.,  ii,  360;  (SErnEUT),  A.,  ii, 
539. 


Tellurium,   action    of,    on   organo-mag- 

nesium     compounds    (Wuyts    and 

CosYNs),  A.,  i,  686. 

action   of,    on    gold   and    silver  salts 

(Hall  and  Lenher),  A.,  ii,  154. 

Tellurium     compounds    M'itii      sulphur 

(Gutbier  and  Flury),  A.,  ii,  71. 
Tellurium,   double  haloids  of,  with  the 
alkaloids  (Lenher  and  Titus),  A., 
i,  774. 
(dioxide,  action  of  phenylhydrazine  on 

(Gutbier),  A.,  i,  120. 
sulphides,  colloidal  solutions  of  (Gut- 
bier), A.,  ii,  71. 
Tellurium,    estimation    of    (FRERicns\ 
A.,  ii,  41. 
estimation  of,  electrolytically,  as  oxide, 
by  anodic  precijiitation  (Heibekg), 
A.,  ii,  614. 
estimation         of,         gravimetrically 

(McIvor),  a.,  ii,  328. 
estimation     of,     gravimetrically,     by 
means     of    hypophosphorous     acid 
(Gutbier  and' Kohn),  A.,  ii,  100. 
separation     of,    quantitatively,     from 
antimony    (Gutbier    and    Resen- 
scheck),  a.,  ii,  100. 
seijaration     of,     quantitatively,    from 
selenium  (Pellini),  A.,  ii,  752. 
Tellurium  minerals,   action   of  sulphur 
monochloride  on  certain   (MacIvor), 
A.,  ii,    205. 
Temperature.     See  Thermochemistry. 
Teraconic  acid  [pentenedicarboxylic  acid), 
preparation  of  (Petkow),  A.,  i,  147; 
(Stobbe),  a.,  i,  231. 
esterification  of  (Stoll6),  A.,  i,  317. 
A^''*(8)-Terpadienol(2)    or     (3)   and     its 
oxime  and  derivatives  (Manasse  and 
Samuel),  A.,  i,  45. 
Terpene,  CjoHig,  from  the  oil  of  Cinna- 
momuvi  j)cdatinervium  of  Fiji  (GouLD- 
ING),  T.,  1095  ;  P.,  201. 
Terpene  hydrate,  some  transformations 
of   (Denaro  and    Scarlata),  A.,  i, 
844. 
Terpene  series,  reduction  in  the  (Semm- 

LEu),  A.,  i,  505. 

Terpenes  and  ethereal  oils  (Wallace), 

A.,   i,    103,    567;    (Wallach    and 

Bocker),  a.,  i,  105. 

cyclic,     in     the     organism     (Fromm, 

Hildebrandt,  and  Clemens),  A., 

i,  429  ;  (Hildebrandt),  A.,  ii,  166. 

Tetra-azoindigotin,  absorption  spectra  of 

(Eder),  a.,  i,  344. 
Tetrabenzylmethylenediamine  and  its 
reactions  (v.  Braun  and  Rover),  A., 
i,  464. 
Tetraethanolethylenediamine  and  its 
plutinichloridc  (Knorr  and  BuowNS- 
don),  A.,  i,  153. 
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Tetraethylt^'aminodiphenylanthrone 

(fI.\i.i.ERancl  OrYor),  A.,  i,  34^. 
4:4'-Tetraethyl(/('aminodiphenylmeth- 
ane,    2;2'-'/nntro-    (Ei'stein),    A.,    i, 

r.so. 

Tetraethylammonium  iotlide,  double 
salt  of,  with  silver  iodide  (Strom- 
holm),  A.,  i,  233. 

;)<;no(liiles  (Siiu'imholm),  A.,  i,  462. 
Tetra-ethylphosphonium     chloiide    and 

hydroxide,   hydroxy-    (Partheil  and 

r.KOXOVEU),  "a.,  i,  801. 
Tetragenic double  sal ts(MEYERHOFFER), 

A.,  ii,  292. 
Tetraheptyl  alcohol  (Guerbet),  A.,  1,  3. 
Tetrahydrobenzoic  acids,   A^-  and   A--, 

nieiithyl     esters,    and    their    rotation 

(RrpE,  LoTz,  and  .Silbeubekg),  A.,  i, 

5C>6. 
Tetrahydrocarvonylacetoacetic        acid, 

chloro-,  ethyl  ester,  tautomeric  forms 

(Rare),  A.,  i,  268  ;  (Rabk  and  Wei- 

lin(;eii\  a.,  i,  269. 
Tetrahydro-3-dinaphthylene  oxide  and 

f/Hironio-  {Hr)Ni(;scnMiii\  A.,i,  165. 
Tetrahydrodiphenylene  oxide,  reduction 

of  (H(iSir,siliMii>),  A.,  i,  165. 
Tetrahydronaphthalene     in     coal     tar 

(BoEs\  A.,  i,  TH. 
Tetrahydro-o-naphthoic    acid,    menthyl 
e.-ter.  and  its  rut.ition  (Kupf,  Lotz, 
and  Silbekbeug),  A.,  i,  566. 

8-amino-.    and   its   methyl  ester   and 
acetyl   derivative   (ScHROETER   and 
R.issi.ER),  A.,  i,  lix. 
«f-Tetrahydro/3-naphthylamine,    oxida- 
tion of  (Bamberger  and  Seligman), 

A.,  i,  324. 
Tetrahydroqainazoline     and    its     salts 

(iABRlEI.),    A.,    i,    41*). 

Tetrahydroi-'>'>qainoline-2-acetic  acid, 
ethyl  ester(WEDEKiNDaudOECHSLEN), 
A.,  i,  517. 

Tetrahydrotoluenes.      See    Methylq/c/o- 

liCX>  1)'-S. 

Tetrahydroxy-.     .See   under   the   parent 

1:2:7:8  Tetramethoxybrazan.     5{or    10)- 

hydroxy-,  and  its  acetyl  derivative  (v, 

KftsTANECKl  and  liosx),  A.,  i,  646. 
2:7:8:5  orlO- Tetramethoxybrazan      (v. 

KosiANEi  Ki  aii<l  Liovi.  ,  .\.,  i,  645. 
l:2:7:8-Tetramethoxybrazanqainone   ( v. 

KiisTASEi  KI  aii'l  li'p^i   ,  \.,  i,  646. 
4:5:4:5 -Tetramethoxydibeuzyl,  '2:2' -di- 

nitro-  (Hkkziu   and    Pollak),  A.,  i, 

713, 
Tetramethoxyindigotin  (IIaydi'CK),  A., 

I,  ^JO. 
Tetramethyl'/iaminoanthraqainonei, 

1:5-  and  1:8  f  Karhevkaiikikem  V(irm. 

F.  Haver  k  L'«.  ,  A.,  i.  499. 


;)Tetramethyl'/faniinoanthrarufin(FAR- 

BENKAHRIKEN   VOR.M.  F.  BaYER&Co.), 

A.,  i,  490. 
Tetramethyl'/faminobenzhydrol,  electro- 
lytic projiaration  of   (EscilERlCH  and 

JIoEST^  A.,  i,  89. 
Tetramethyl-;)-(//aminodibenzylidene- 

acetone  (Sachs  and  Lewin),  A.,  i,  38. 
Tetramethyl'/(aminodiphenylanthrone 

(Hali.ei;  and  (iuvoT),  A.,  i,  34S. 
4:4'  Tetramethyl'/Zaminodiphenylmeth- 

ane,  2-nitro-(Er.sTEiN),  A.,  i,  580. 
rt,s-Tetramethyl(/taiiiinophenyldiphenyl- 

enemethane  (Guyot  and  Granderye), 

A.,  i,  748. 
TetramethyWiaminotriphenylcarbinol, 

3:4-'//liydroxy-,  and  its  diacyl  deriva- 
tives (Liebekmann),  a.,  i,  861. 
4:4"  Tetramethylr/faminotriphenyl- 

methane,   3:4-(/('-   and    '3:i:2':2"-tdra- 

hydroxy-,  and   their   acyl  derivatives 

(Liebermann),  a.,  i,  860. 
Tetramethylammonium,   preparation    of 
(Pai.maer),  a.,  i,  12. 

periodides  (Stromholm),  A.,  i,  462. 
aaa'a'-Tetramethyldihydromuconio   acid 

and  its  oxidation  iiroiliict  (I'one  and 

Hen.stock),  T.,  1384  ;  P.,  247. 
2:5:2' :5'-Tetramethyldiphen7l<richloro- 

ethane,  4:4'-f/ihydroxy-  (Auwers),  A., 

i,  622. 
Tetramethylenecarboxylic  acid,  menthyl 

ester,    and    its    rotation    (RuPE    and 

Zei.t.ver),  a.,  i,  566. 
Tetramethylenediamine,  .A'-diacetyl  de- 
rivative (IIa<;a  and  Majima),  A.,  i, 

291. 
Tetramethylethylene.     Sec  Hcxylene. 
Tetramethylgluconic    acid,    salts     and 

lactone  of  (Pirdie  and  Irvine),  T., 

1033  :  P.,  193. 
Tetramethylglycollide    (Einhorn     and 

MErn.Eu\  A.,  i,  30. 
Tetramethylhaematoxylone,         rfmitro- 

(Herzk;  and  Poi.i.ak),  A.,  i,  270. 
^70f-Tetramethylhexaiie-75-diol  and  its 

isonifri(h:  (I'.KAiME",  A.,  i,  727. 
Tetramethyl-/'  phenylenediamine 

(.Mkvi-ri,  a.,  i,  siil. 
Tetramethylphloroglucinolphthalein 

(Lii.iiERMANN  and  Zerner),  a.,  i,  488. 
Tetramethylpiperazinium  '/i'-iodide  and 
nii-niuicliiorides  (Stromholm),  A., 
i,  139. 

salts  (Stuomhoi.m).  a.,  i,  291,  463. 
TetrametbylroBaminesalphonic        acid, 

(/iliydnixy-  (Liehkrma.sn),  A.,  i,  861. 
2:5:2':5'-Tetramethylstilbene,        AA'di- 

liydroxV",  and  its  diacetate  (Al'WERs), 

A.,  i,  622. 
Tetramethylthioaram       sulphide       (v. 

Bkal'n  and  Stkciiki.e),  A.,  i,  619. 
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Tetraphenylbutadiene  (Valeur),  A.,  i, 

416. 
s-Tetraphenylbutane       (Fromm        and 

Achert),  a.,  i,  341. 
Tetraphenylbutanediol  and  the  products 

of  its  dehydratiou    (Valeuk),   A.,  i, 

416. 
Tetraphenylcarbamic    phenylcarbamide 

(Roux),  A.,  i,  463. 
Tetraphenylcarbamine    fZisulphide     (v. 

Braun  and  Rumpf),  A.,  i,  620. 
Tetraphenylcarbazide    (Agree),    A.,    i, 

862. 
Tetrapbenylmethane  and  amino-  (Ull- 

MANN  and  MtJNZHUBER),  A.,  1,  245. 

and  uitro-   (Gomberg  and  Berger), 
A.,  i,  473. 

Tetraphenylmethaneazodimethylanil- 
ine  (Ullmann  and  Munziiuber),  A., 
i,  245. 

TetraphenylcycZopentene  (Auerbach), 
A.,  i,  412. 

Tetraphenyltetrahydrofuran  (Val- 

eur), A.,  i,  416. 

Tetrapbenyl-»(-tolyldigtianide  and  its 
platinichloride  (Alway  and  Viele), 
A.,  i,  201. 

Tetrarin  (Gilson),  A.,  i,  355. 

Tetrasulpbido-jD-phenylenediamine 
(Green  and  Perkin),  T.,  1211  ;  P., 
206. 

Tetrazoic  chlorides,  action  of,  on  ethyl 
oxalacetate  (Rabischong),  A.,  i,  55. 

Tetrone-4-carboxylic  acid,  metliyl 
ester,  and  its  ammonium  and  methyl 
ammonium  derivatives,  and  etliyl 
ester,  synthesis  of  (ANSCHtJTz  and 
Bertram),  A.,  i,  271. 

Tetronic  acid,  synthesis  of  (Anschutz 
and  Bertram),  A.,  i,  271. 

Tetronylazoacetoacetic  acid  and  its 
ethyl  ester  (Wolff,  Bock,  Lorentz, 
and  Trappe),  A.,  i,  208. 

Thalassin  (Richet),  A.,  ii,  318. 

Thalassochclys  corticata,  the  mesenterial 
fat  of  (Zdarek),  a.,  ii,  499. 

Thallium,  tervalent,  salts  and  double- 
salts  of  (Meyer  and  Goldschmidt), 
A.,  ii,  211. 

Thallium  chloronitro-iridium  com- 
pound (Miolati  and  GiALDiNi),  A., 
ii,  25. 

Thallium  ;7c?!)!«snlphifle  (Hofmann  and 
Hociitlen),  a.,  ii,  728. 
Thallic  chloride    (Thomas),    A.,    ii, 
147. 
sulphates     and     double     sulphates 
(Mar.shall),  a.,  ii,  21. 
Thallium,    iodometry    of,    as   chromate 

(Rupp  and  Zimmkr).  A.,  ii,  183. 
Thebaol,     constitution     of     (Pschorr, 
Seydel,  and  Stohrer),  A.,  i,  167. 


Thebaol  methyl  ether,  identity  of,  with 
3:4:6-trimethoxyphenanthrene    (VoN- 
gerichten),  a.,  i,  168. 
Thebenine  from  codeine  (Knorr),  A.,  i, 

849. 
Theobromine,  preparation  of  (Dekker), 
A.,  ii,  172. 
estimation  of,    in  cacao   (Welmans), 
A.,  ii,  250  ;  (Dekker),  A.,  ii,  459, 
619. 
Theocine  {l:Z-dimethylxanthine)  and  its 

salts  (Eichengrun),  A.,  i,  195. 

Theophylline,  and  its  alkali  derivatives, 

pre[)aration      of      (Farbenfabriken 

voRM.   F.   Bayer  &Co.),  A.,  i,  527. 

Therapeutics,    organic     arsenic    in    (d' 

Emilio),   a.,  ii,  252. 
Thermochemistry  : — 

Thermochemical  constant,  a  (Clarke), 
A.,  ii,  8  ;  (v.  Loeben),  A.,  ii, 
269  ;  (Thomsen),  A.,  ii,  410. 
researches  on  pyridine  and  on  a-, 
/3-,  and  7-picolines  (Constam  and 
White),  A.,  i,  276. 
results,  calculation  of  (Richards), 

A.,  ii,  209. 
studies  of  rosaniline   and   pararos- 
aniline  (Schmidlix),  A.,  ii,  633. 
Thermochemistry  of  Cinchona  alkal- 
oids    (Berthelot    and    Gaudk- 
chon),  a.,  i,  773  ;  ii,  197,  270. 
of  water  gas    (Hahn),  A.,  ii,  274, 
711. 
Thermomagnetic  properties  of  bismuth 

(Lownds),  a.,  ii,  264. 
Heat,    action    of,    on    organic    acids 
(Oechsner  de  Coninck),  a.,  i, 
730. 
spontaneously  developed  by  radium 
salts  (Curie  and  Laborde),  A., 
ii,  247. 
Heat  change  and  fermentations  (Her- 

zoo).  A.,  ii,  468. 
Heat    radiations    of    certain     oxides 

(FitRY),  A.,  ii,   124. 
Thermal  conductivity  of  some  alloys 
(Schulze),  a.,  ii,  58. 
of  argon  and  helium,  determination 
of,    by   Schleiermacher's   method 
(Schwarze),  a.,  ii,  465. 
of  crystallised   bismuth   (Perrot), 
A.,  ii,  466. 
Thermal    properties     of    solids    and 

li([uids  (Lussana),  a.,    ii,   713. 
Temperature,  measurement  of  (Trav- 
Kits,   Senteu,    and    Jaquerod), 
A.,  ii,  9. 
and  chemical  constitution,  relation 
of  viscosity  of  liquid  substances 
to  (Batschinski),  a.,  ii,  12. 
relation  of,  to  velocity  of  crystallisa- 
tion (Borodowskv),  a.,  ii,  357. 
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TiiEii.MoiHEMisTiiY  -.—Hcat  of  combmtion  =  c 
f ;  of  Jiijdra(io)i=h  ;  o/v/-7itrrfHsafi< 
Temperature  of  niaxiinum  density  for   ' 
aqueous  solutions  of  some  organic 
substances  (Muij.ei:),  A.,  ii,  355. 
inlluence  of,  on  tlie  conductivity  of 
electrolytic  solutions  (Buusfiei.d    t 
and  LowKY),  A.,  ii,  52  ;  (Kohl-   j 
UAUScii),  A.,  ii,  403.  j 

influence  of,  on  the  rate  of  deconi- 
jiosition       of       diazo-couipounds    j 
(Cain  and  Nicoll),  T.,  470  ;  P.,   j 
63. 
Temperature  coefficient  of  the  specific 
rotation  of  sucrose,  dependence  of 
tlie,    on    the     temperature    and 
wave-length  (SciiuNiiOCK),  A.,  ii, 
7ti4. 
of  the  index  of  refraction  of  gases 

(Walkek),  a.,  ii,  623. 
of  conductivity  in  organic  solvents 

(CoFFETTi),  A.,  ii,  404. 
of  electrical   conductivity   of  solu- 
tions  in   water    and    in    organic 
solvents,  influence  of  superfusion 
and  of  maximum  density  on  the 
(Caurak.v  and  Levi),  A.,  ii,  4. 
Thermometer,  centigrade,  zero  of  the, 
on   the  absolute  scale  (Gkosh.\x.s), 
A.,  ii,  264. 
Critical  constants.     See  under  Criti- 
cal. 
Transition  points,  finding  of,  with  a 
self-registering     dilatograph     (v. 
Sahmex  and  Tamman.n),  A.,  ii, 
356. 
of  lithium  nitrate  and  its  hydrates 
(DoNNAN   and   liuiir),    T.,  335 ; 
1'.,  37. 
Transition  temperature  of  the  hydr- 
ates of  barium  acetate  (Wai.keu 
and  Kyffe),  T.,  182. 
of  sodium  sul|)hate  (Richajids  and 
Wells),  A.,  ii,  411. 
Troutons  formula  and  van  dcr  Waal's 
ec^uation,         relation        between 
(liRANDT),  A.,  ii,  635. 
and  other  constants  at  the  boiling 
[)oint  (Kri'.RATOFF),  A.,  ii,  710. 
Specific  heat  of  alloys  of  aluminium 
and  copper  (Liginin  and  Scia- 
KAitEFF),  A.,  ii,  272. 
of  aniline  (  Kl'1(I!AT<)Kf),  A.,  i,  246  ; 

(UK  FouciiAND),  A.,  ii,  409. 
of  cerium  and  lanthanum  liydri<lcs 
and  nitrides  (Kf.llenbeuuku  and 
KiiAFr),  A.,  ii,  213. 
of  metals,    especially   at    low  tem- 
peratures   (ScHMiTZ),    A.,     ii, 
632. 
and  its  relation  to  atomic  weight 
(TiLiiKN),  A.,  ii,  265. 


;  of  dfeomposition  =  d  ;  of  formal  ion  = 
>7i  =  II  :  oflraiuHformalion  =  t. 
Specific   heat   of   solutions   of  najili- 

tlialcne  in  various  organic  solvents 

(Forch),  a.,  ii,  632. 
Heat  of  calefaction  and  its  employ- 
ment in  alcoholonietry  (Bordier), 

a.,  ii,  264. 
Heat  of  fusion  of  aniline  and  acetic 

acid  (he  Fu);(Ranii),  A.,  ii,  409. 
Molecular  heat  of  solidification,  rela- 
tion between  the,    and  the   boiling 

point  (i)E  Forcran;)),  A.,  ii,  267, 

353,  466. 
Latent  heat,    the  Clapeyron-Clausius 

equation   for   (Hallsti';\),    A.,    ii, 

130. 
Heat    of   vaporisation,    relation    be- 
tween,   and    critical    magnitudes 
(Batsciiin-ski),  a.,  ii,  409. 

of  air  (Behn),  A.,  ii,  711. 
Latent   heat   of  vaporisation,    direct 
method  of  determining  (Brown), 
T.,  987  ;  P.,  164. 

of  aniline  (Kurbatoff),  A.,  i,  246. 

of  aniline,  o-toluidine,  certain  of 
their  derivatives  and  other  or- 
ganic substances  (Luginix),  A,, 
li,  7. 

of  mercury   (Kurbatoff),    A.,   ii, 
130. 
Thermochemical   data   of  aluminium 
fluoride  (/.)  (BAi'n),  A.,  ii,  1.50. 

of  barium  compounds  (/". )  (Grxrz), 
A.,  ii,  410. 

of  cinchonamine,  cinchonidine,  and 
cinchonine  (c.f.  and  ?(.)(Bertii- 
ELOT  and  Gaudechon),  A  ,  ii, 
270. 

of  alloys  of  copper  and  aluminium 
(/■.)  (LuGiNiN  and  Schukareff), 
A.,  ii,  271. 

of  some  compounds-  containing 
nitrogen  and  sulphur  (/.)  (Deli!;- 
pixe),  a.,  ii,  269. 

of  cryolites  (/.  and  A.)  (Baud),  A., 
ii,  214. 

of  hydrocarbons  (c.)  (Lemoult),  A., 
ii,  410. 

of  hydroferroeyanic  acid  {n.)  (Chre- 
tien and  Guincuant),  A.,  ii, 
589. 

of  compounds   of    hydroferroeyanic 
♦     acid  with  ether  and  with  acetone 
(/.)  (riiRhVnKN  anil  GuixtiiAxr), 
A.,  ii,  589. 

of  hydrogen  (<•.)  (Mixter),  A.,  ii, 
711. 

<if    iron     oxides     (/.)    (Baur    and 

(iLAESHNER),   A.,  ii,   423. 

iif  had  tetra-iuetate  and   tetrajirop  • 
lon.ite  [fi.)  (CoLsox).  A.,  i,  601. 
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{Tohjl  covipoimds  j)fc  =  \.) 
Toluene  and  etliylbenzeiie,  vapour  pres- 
sures and  boiling  points  of  mixtures 
of  (YouNo  and  Fortey),  T.,  52. 
action  of  sulphur  on  (Aronsteix  and 
VAN  NiEKOp),  A.,  i,  lo8,  329. 
Toluene,    o-,    m-,    and    ^;-bronio-     and 
-chloro-,  behaviour  of,  in  the  organ- 
ism (Hildebrandt),  a.,  ii,  228. 
oi-bromonitrocyano-       (FLiJKSCHEiM), 

A.,  i,  79. 
o-chloro-,     preparation    of    (Gesell- 

SCHAFT  FUR  ChEMISCHE  INDUSTRIE 

IN  Basel),  A.,  i,  331. 
3:5-rfihydroxy-.     See  Orcinol. 
wi-iodo-,  containing  polyvalent  iodine, 
derivatives    of    (Willgerodt    and 
Umbach),  a.,  i,  743. 
7/i-iodoso-  and  ?)i-iodoxy-  (Willgerodt 

and  Umbach),  A.,  i,  743. 
?H-iodoso-,    fluoride    (Weinland   and 

Stille),  a,,  i,  748. 
jtf-nitro-,      electrolytic     reduction     of 
(Goecke),  a.,  i,  615. 
;)-Tolueneazo-i;-l)enzaldeliyde,    and    -p- 
benzylidene-;>-toluidine  (Alway),  A., 
i,  707. 
Tolueneazocarbanilides,      o-      and     p- 

(BuscH  and  Frey),  A.,  i,  538. 
7»-Tolueneazo-;8-naplitliol  (v.    Niemen- 

TOWSKi),  A.,  i,  133. 
2)-Toluenea20-,9-naplithol,     3:5-^ibromo- 

(Orton),  T.,  812  ;  P.,  162. 
7'-Toluene-4-azo-l-plienyl-3-metliyl-5- 
pyrazolone   (Lapworth),    T.,    1124  ; 
P.,  149. 
^'-Toluenesulphinic  acid,  derivatives   of 

(v.  Meyer),  A.,  i,  808. 
y-Toluenesulphone-o-amino-benzoic  acid 
and    -benzophenone    (Ullmanx    and 
Bleiek),  A.,  i,  176. 
j/'-Toluenesulplione-2-amino-4'-metlioxy- 
benzophenone  (Ullmann  and  Bleier), 
A.,  i,  176. 
j^-Toluenesulphone-o-aminophenyl        p- 
tolyl  ketone  (Ullmann  and  Bleier), 
A.,  i,  176. 
;?-Toluenesulphone-o-methylamino-benz- 
oic   acid,    methyl   ester,    and  -benzo- 
pbenone  (Ullmann  and  Bleier),  A., 
i,  176. 
Toluene-7)-sulphonic     acid,    electrolytic 

oxidation  of  (Sebur),  A.,  i,  554. 
Toluene-;7-sulplionic     acia,     esters,     as 
alkylating     agents     (Ullmann     and 
AVenner),  A.,  i,  407. 
Toluene-oi-sulphonic      acid,      chlororfi- 
nitro-,  and  its  calcium  salt  (Kalle 
&  Co.),  A.,  i,  616. 
iiitroaminohydroxy-,  and  its  salts  and 
diazouium  compound  (Kalle &  Co.), 
A.,  i,  616. 


■  ( Tolyl  rom]iounds  Mr  =  1 . ) 
Toluene-7)-sulphonic   chloride,  o-chloro- 
(Gesellschaft  fur   Chemisciie  In- 
di-strie  in  r>;sEL),  A.,  i,  331. 
o-Toluenesulphonic  methylamide  (Re.m- 

se\  and  Ci.aiik),  A.,  i,  823. 
Toluic  acids,   vi-  and  p-,  acid  salts  of, 
and    the   eft'ect  of  Avater  and   alcohol 
on   them    (Farmer),   T.,    1442;    P., 
274. 
Toluic  acids,  hydroxy-,  anilides  of  (Ein- 
HORN  and  Mettlek),  A.,  i,  30. 
0-    and    ^/-thiol-    (Weiuert),    A.,    i, 
418. 
o-Toluidine,  latent  heat  of  vapori-sation 

of  (Luginin),  a.,  ii,  7. 
o-Toluidine,  f?tbronio-  and  rftchloro-,  X- 
acetyl  derivative  of  (Verda),    A.,   i, 
21. 
m-ToIuidine,  iV-acetyl   derivative,    con- 
stitution of  the  jiroducts  of  nitration 
of,     and     their     chloro-derivatives 
(Cohen  and  Dakin),  T.,  331. 
2-,   4-,   and    6-chloro-,   and   their  N- 
acetyl  derivatives  (Bamberger  and 
de  Werra),  a.,    i,  21  ;  (Bamber- 
ger,   Ter-Sarkissjanz,     and    de 
AVerra),  a.,  i,  25. 
j;-Toluidine,  colour  reaction  for  (Bieh- 

ringer  and  Busch),  A.,  ii,  192. 
j)-Toluidine,  iV-bromo-  and  -chloro-,  A''- 
formyl  derivatives  of  (Slosson),  A., 
i,  476. 
rfibromo-  and  f^ichloro-,  A-acetyl  de- 
rivatives of  (Verda),  A.,  i,  21. 
^j'iuitro-,  action  of  amines  on  deriva- 
tives of  (Sommer),  a.,  i,  655. 
Toluidines,  o-  and  p-,  nitro-,  A''-formyl 
derivativesof  (CtEIGY&  Co. ),  A.,  i,  522. 
7H-Toluidine   ju-toluene-sulphinate    and 
-sulphonate     (v.     Meyer     and     E. 

lilEYER),  A.,  i,  810. 

l:5-^)-Toluidinodiniethylaminoanthra- 

quinone  (Farbenfabriken  vorm.  F. 

Bayer  k  Co.),  A.,  i,  499. 
Toluidinomalonic   acids,    and    nitroso-, 

ethyl  esters  (Curtiss),  A.,  i,  754. 
5:l-;>-Toluidinonietliylaminoanthraquin- 

one    (Farbenfabuiken    yorm.     F. 

!5ayer  &  Co.),  A.,  i,  564. 
1-0-  and  -^'-Toluidino-S-methylthiazoles 

and  their  acetyl  derivatives  (Hugehs- 

hoff),  A.,  i,  865. 
o-Toluiminomethyl  and   -ethyl    ethers 

(Lander  and  Jewson),  T.,  769  ;  P., 

160. 
;j-Toluquinol,  fZichlorohydroxy-  (Zincke, 
Schneider,  and  Emmerich),  A.,  i, 
760. 

chloronitro-,  and  its  diacetate  (Zincke 
Schneider,  and  Emmerich),  A.,  i 
75^. 
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( Tolyl  compounds  Me  =  1 . ) 
j'-Toluquinone,  (/tchloroliydroxy- 

(ZiNCKE,  Schneider,  and  Emmerich), 
A.,  i,  760. 
Toluquinonedioxime,  benzoyl  derivatives 

of  (Oi.ivEr.i-ToKTorjci),"A.,  i,  838. 
;i-Toluylbenzamide    (Wiieki.er,    John- 

sox,  and  McFarland),   A.,  i,  859. 
;)-Toluyltartaric  acid,  nitro-,  ethyl  ester, 
preparation  and  rotation  of  (Frank- 
land,  Heathcote,  and. Green),  T. , 
168. 
7>- Tolyl  o-amino-H! -tolyl  sulphide  and  its 
salts  and  acyl  and  aldehydic  deriva- 
tives (v.   Meyer  and  E.  Meyer), 
A.,  i,  809. 
»/i-amino-o-tolyl  sulphide  and  its  .salts 
(v.  Meyer  and  E.  Meyer),  A.,  i, 
810. 
Tolyl  benzyl  ethere,  substituted  (Farb- 

AVERKE     VORM.     MeISTER,     LuCIUS, 

&  BRt?NiNG),   A.,  i,   818. 

ethyl  and  ethylene  ethers,  brorao- 
derivatives  of  (Stoermer  and  Gohl), 
A.,  i,  848. 

27-iodofluoride(WEiNLANn  and  SriLLE), 
A.,  i,  748. 
?«-Tolyl     methyl    ether,   2:4:6-<?mitro- 

(Blanksma),  A.,  i,  164. 
Tolyl  r/ ('sulphides,  o-  and;?-  (Weigert), 

A.,  i,  418. 
p-Tolylacetylanilinosulphoxide  (v. 

Meyer    and     Heidlsciika),    A.,    i, 

809. 
;)-Tolylazoacetoacetic      acid,      menthyl 

ester  (Lapwuhth),  T.,  1121  ;  P.,  149. 
;>-Tolylazocyanoacetic     acid,     menthyl 

ester,  and    its  rotation  (Bowack  and 

Lai-worhi),  p.,  23. 
o-Tolylbenzenylamidine,  benzoyl  deriva- 
tives  (Wheei.ei:,  John.son,  and   Mc 

Farland),  a.,  i,  8.^9. 
m-TolyWichloroethyliodimuinhydroxide 

and  salts  (Wii.LGERODT  and  Umbach), 

A.,  i,  74.'-). 
;?-Tolyldiphenylcarbamide,      thio-     (v. 

Meyer  and  Heidi  schka).  A.,  i,  808. 
?/i-Tolylenediamine,    formyl    derivatives 

(Oeicy  A:  Co.),   A.,   i,   W>1. 
/3-0-,  -in-,  and    -//-Tolylhydantoina  and 

their    7-aikyl    compounds    and    their 

bromo-derivativcs      (FiiEiuciis       and 

Bl'.KI'sTKDI),    A.,    i,    17. 

Tolylhydrazonecyanoacetic  acids,  "-  and 
P;  ethyl  esters,  and  their  ai;etyl  deri- 
vatives and  amides  (  Weissiiach),  A., 
i,  .''.41. 

7«-Tolylhydroxylamine,  artjt.n  of  hydro- 
ohlorii;  acid  on  (  Bamiikkgek  and  DE 
Werra),  a.,  i,  21  ;  (Hamrercer, 
Ter-Sarkissjanz,  and  de  Wekra), 
A.,  i,  25. 


{Tolyl  compounds  Mf.  —  l.) 
»!-Tolylmethylamine,  6-nitro-  (Tscher- 

niac),  a.,  i,  490. 
;7-TolylmethylcarbinoI   and   its  phenyl- 

uretliane  (Klaces  and   Keii.),  A.,  i, 

554. 
Tolylmethylphthalimide,  0-,  wi-,  and  p- 

nitro-  (Tschekxiac),  A.,  i,  490. 
;)-Tolyl-mono-     and    -di  methyl-i|/-thio- 

carbamides    and     their     hydriodides 

(JtiiiNsoN  and  Bristol),  A.,  i,  752. 
Tolyloxides,  nitro-,  alkali,  relations  be- 
tween   the   colour,    composition,    and 

constitution  of  the  (Frazkr),   A.,   i, 

817. 
6-;'-Tolyloxy-OT-toluic   acid  (Fosse  and 

RoiiYN),  A.,  i,  647. 
/J-Tolyl    phenoxymethyl  ketone  and  its 

oxime  and  sulphonic  acid  (.Stoermer 

and  Atenstadt),  A.,  i,  41. 
;j-Tolyl  5-phenylbutadiene   ketone   and 

its  oxime  (Sciioltz  and  Wiehe.mann), 

A.,  i,  436. 
/'-Tolylphenylcarbamic  acid,  thio-,  ethyl 

ester  (v.  Meyer  and    Heiduschka), 

A.,  i,  808. 
j:)-Tolylphenylcarbaniide,        thio-       (v. 

Meyer    and     Heiiu'schka),    A.,    i, 

80.S. 
/^-Tolylphenyloxamic  acid,  thio-,  ethyl 

ester,    and    amide    (v.     Meyer    and 

HEinrsriiKA),   A.,  i,  808. 
Tolylpiperidinecarbamides,    0-    and   p- 

(Boltchetal  de   la   Roche),    A.,   i, 

574. 
/(-Tolylpiperidylurethane,  3-bromo- 

(I50UCHETAL     DE     LA     RoCHE),    A.,    i, 

776. 
/j-Tolylsulphonoacetanilide   (v.    Meyer 

and  llEiur.scHKA),  A.,  i,  809. 
jj-Tolyl   5-;)-tolylbutadiene  ketone,  and 

its  oxime (SciioLiz  and  Wiedemann), 

A.,  i,  437. 
p-Tolyl-o-tolylcarbamic  acid,  thio-,  ethyl 

ester  (v.  .Meyer  and  K.  .Meyer),  A., 

i,  810. 
p-Tolyl-o-tolylcarbamide,thio-(  V.Meyer 

and  E.  Meyer),  A.,  i,  810. 
7)-Tolyl-"-tolyloxamic    acid,     thio-     (v. 

Meyer  and  K.  Mkvki;),  A.,  i,  810. 
yvTolyl  "(-tolyloxamic  acid,  thio-,  ethyl 

fstfr  (v.   Meyer  and  K.  .Meyer),  A., 

i.  810. 
;;-Tolyl  wtolylphenyl-carbamide       and 

-thiocarbamide,  thio    (v.  Meyer  and 

K.  .Mkvki'.i,  A.,  i,  810. 
/>-Tolyl"tolylphenyl  carbamide,  -thio- 
carbamide.   and     oxamide,    tliio-    (v. 

.Mkyer  and   ]•:.    Mi-.vii:  ,   A.,  i,  810. 
Tolyltrimethylammonium     nietliyl    sui- 

jihatts,   o-  and   ]>■   iUllmann),   A.,   i, 

.•J95. 
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{Tolyl  compojinds  3fc  =  l.) 
Toluene  and  ethylbenzeue,  vapour  pres- 
sures and  boiling  points  of  mixtures 
of  (Young  and  Fortey),  T.,  52. 
action  of  sulphur  on  (Aronstein  and 
VAN  NiEKOP),  A.,  i,  158,  329. 
Toluene,    o-,    m-,    and    ;j-bronio-    and 
-chloro-,  beliaviour  of,  in  the  organ- 
ism (Hildebrandt),  a.,  ii,  228. 
o-bromonitrocyano-       (FLtJRSCHElM), 

A.,  i,  79. 
o-chloro-,     preparation    of    (Gesei.l- 

SCHAFT  FUR  ChEMISCHE  INDUSTRIE 

IN  Basel),  A.,  i,  331. 
3:5-rfihydroxy-.     See  Orcinol. 
wi-iodo-,  containing  polyvalent  iodine, 
derivatives    of    (AYillgerodt    and 
Umbach),  a.,  i,  743. 
7H-iodoso-  and  ?)i-iodoxy-  (Willgerodt 

and  Umbach),  A.,  i,  743. 
??i-iodoso-,    fluoride    (Weinland   and 

Stille),  a.,  i,  748. 
^'-nitro-,      electrolytic     reduction     of 
(Goecke),  a.,  i,  615. 
;)-Tolueneazo-j)-l)en2aldeliyde,    and    -j:- 
benzylidene-;^-toluidine  (Alway),  A., 
i,  707. 
Tolueneazocarbanilides,      o-      and     p- 

(BuscH  and  Frey),  A.,  i,  538. 
■>?i-Tolueneazo-i3-naplitliol   (v.    Niemen- 

TOWSKi),  A.,  i,  133. 
^j-Tolueneazo-^-naphthol,     3:5-(f2'bromo- 

(Orton),  T.,  812  ;  P.,  162. 
^'-Toluene-4-azo-l-plienyl-3-metliyl-5- 
pyrazolone   (Lapworth),    T.,    1124  ; 
P.,  149. 
^'-Toluenesulphinic  acid,  derivatives   of 

(v.  Meyer),  A. ,  i,  808. 
^-Toluenesulphone-o-amino-benzoic  acid 
and    -benzophenone    (Ullmann    and 
Bleiek),  a.,  i,  176. 
;'-Toluene8ulplione-2-amino-4'-methoxy- 
benzophenone(ULi>MANN  and  Bleier), 
A.,  i,  176. 
^-Toluenesulphone-o-aminophenyl        p- 
tolyl  ketone  (Ullmann  and  Bleier), 
A.,  i,  176. 
;;-Toluenesulphone-o-metIiylaniino-benz- 
oic   acid,    methyl   ester,    and  -benzo- 
phenone (Ullmann  and  Bleier),  A., 
i,  176. 
Toluene-;)-sulphonic     acid,    electrolytic 

oxidation  of  (Sebur),  A.,  i,  554. 
Toluene-?7-8ulplionic     acia,     esters,     as 
alkylating     agents     (Ullmann     and 
Wennep.),  a.,  i,  407. 
Toluene-co-Bulphonic      acid,      chlororft- 
nitro-,  and  its  calcium  salt  (Kalle 
&  Co.),  A.,  i,  616. 
nitroaminohydroxy-,  and  its  salts  and 
diazonium  compound  (Kalle &  Co.), 
A.,  i,  616. 


I  ■  ( ToJyl  romjiounds  Mr  =  1 . ) 

Toluene-j)-8ulphonic  chloride,  o-chloro- 
j  (Gesellschaft  fur  Ciiemlsche  In- 
!        dusteie  in  I'.asel),  A.,  i,  331. 

o-Toluenesulphonic  methylamide  (Re.m- 
I        .SEX  and  Clark),  A.,  i,  823. 
i    Toluic  acids,    vi-  and  p-,  acid  salts  of, 
I       and   the   effect   of  water  and   alcohol 
t       on  them    (Farmer),   T.,    1442;    P., 
i        274. 
Toluic  acids,  hydroxy-,  anilides  of  (Ein- 
iioRN  and  Mettlek),  A.,  i,  30. 
0-    and    ^^thiol-    (Weigert),    A.,    i, 
418. 
o-Toluidine,  latent  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  7. 
o-Toluidine,  f^ibromo-  and  r^ichloro-,  N- 
acetyl  derivative  of  (Verda),    A.,   i, 
21. 
?n-Toluidine,  iV^-acetyl   derivative,   con- 
stitution of  the  products  of  nitration 
of,     and     their     chloro-derivatives 
(Cohen  and  Dakin),  T.,  331. 
2-,   4-,   and    6-chloro-,   and   their  N- 
acetyl  derivatives  (Bamberger  and 
de  Werra),  a.,    i,  21  ;  (Bambeb- 
ger,    Ter-Sarkissjanz,     and    de 
AVerra),  a.,  i,  25. 
^;-Toluidine,  colour  reaction  for  (Bieh- 

ringer  and  Busch),  A.,  ii,  192. 
j)-Toluidine,  iV-bromo-  and  -chloro-,  iV- 
formyl  derivatives  of  (Slosson),  A., 
i,  476. 
rfibromo-  and  f?ichloro-,  ^''-acetyl  de- 
rivatives of  (Verda),  A.,  i,  21. 
^)-initro-,  action  of  amines  on  deriva- 
tives of  (Sommer),  a.,  i,  655. 
Toluidines,  o-  and  p-,  nitro-,  A'-formyl 
derivatives  of  (GEIGY&  Co.),  A.,  i,  522. 
?«-Toluidine   jw-toluene-sulphinate    and 
-sulphonate     (v.     Meyeii     and     E. 
Meyer),  A.,  i,  810. 
l:5-/)-Toluidinodimethylaminoanthra- 
quinone  (Farbexfabriken  vorm.  F. 
Bayer  k  Co.),  A.,  i,  499. 
Toluidinomalonic   acids,    and    nitroso-, 

ethyl  esters  (Cuktiss),  A.,  i,  754. 
5:l-;*-Toluidinomethylaminoanthraquin- 
one     (Farbenfabriken     vorm.      F. 
Bayer  &  Co.),  A.,  i,  564. 
1-0-  and  -j»-Toluidino-3-methylthiazole8 
and  their  acetyl  derivatives  (HrcEus- 
hoff).  A.,  i,  865. 
o-Toluimino- methyl  and   -ethyl    ethers 
(Lander  and  Jewson),  T.,  769  ;  P., 
160. 
;)-Toluquinol,  fZichlorohydroxy-  (Zincke, 
Schneider,  and  Emmerich),  A.,  i, 
760. 
chloronitro-,  and  its  diacetate  (Zincke 
Schneider,  and  Emmerich),  A.,  i 
759. 
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{Tolyl  compounds  Me  =  1. ) 
j'-Toluquinone,  rficlilorohydroxy- 

(ZiNCKE,  Schneider,  and  Emmerich), 
A.,  i,  760. 
Toluquinonedioxime,  benzoyl  derivatives 

of  (Oi.ivEiii-ToKTOUici),  A.,  i,  838. 
;'-Toluylbenzamide    (Wukkler,    John- 
son, and  McFari,ani)),   A.,  i,  859. 
;'-Toluyltartaric  acid,  nitro-,  ethyl  ester, 
preparation  and  rotation  of  (Fkank- 
LAND,  Heathcote,  aud.GiiEEx),  T. , 
168. 
p- Tolyl  o-aniino-;» -tolyl  sulphide  and  its 
salts  and  acyl  and  aldehydic  deriva- 
tives (v.   MEYEti  and  E.   Mkyeu), 
A.,  i,  809. 
?/i-amino-o-tolyl  sulphide  and  its  .salts 
(v.  Meyer  and  E.  Meyer),  A.,  i, 
810. 
Tolyl  benzyl  ethei-s,  substituted  (Farb- 

WF.KKE     VOUM.     MeISTER,     LuCICS, 

&  But^.viNG),   A.,  i,  SIS. 

ethyl  and  ethylene  ethers,  bromo- 
derivatives  of  (Stoermer  and  Gohl), 
A.,  i,  848. 

/?-iodoHuoride("\VEiXLAXD  and  Stille), 
A.,  i,  748. 
?«-Tolyl     methyl     ether,    2:4:6-<rinitro- 

(Blanksma),  A.,  i,  164. 
Tolyl  bisulphides,  o-  and  ;>-  (Weioert), 

A.,  i,  418. 
;?-Tolylacetylanilino8ulphoxide  ( v. 

Meyer    and     Hkiulsihka),    A.,    i, 

809. 
;)-Tolylazoacetoacetic      acid,      nienthyl 

ester  (Lai'wdhth),  T.,  1121  ;  P.,  149. 
;j-TolyIazocyanoacetic     acid,     nienthyl 

ester,  and    its  rotation  (Bo^VACK  and 

LAi'WnRrii),  I^,  2:?. 
o-Tolylbenzenylamidine,  benzoyl  deriva- 
tives  (Wheei.ek,  Joh S.SOX,  and   Mc 

Fari.axd),  a.,  i,  8.'J9. 
m-TolyWichloroethyliodiniumhydroxide 

and  salts(\Vii,i.oERor)T  and  Umbach), 

A.,  i,  74.'). 
/'-Tolyldiphenylcarbamide,      thio-     (v. 

Meyer  and  Heiiumhka),  A.,  i,  808. 
?/i-TolyIenediamine,    formyl    derivatives 

(Geicy  &  Co.),   a.,   i,   .'■)22. 
/3-0-,  -m-,  and    -;/-Tolylhydantoin8  and 

their    7-alkyl    compounds    and    their 

brotno-derivatives      (Fi'.Eiiiciis       and 

BitKfsTKDT),    .\.,    i,    17. 
Tolylhydrazonecyanoacetic  acids,  <>■  ami 

p-,  ethyl  esters,  and  their  acetyl  ileri- 

vatives  and  amides  (Weissbach),  A., 

i,  .'■>41. 
7n-TolylhydroxyIamine,  action  of  hydro- 

fhlorii;  acid  on  ( liAMitRiiOER  and   de 

Werra),    a.,    i,    21  ;    (Bamberoer, 

Ter-Sarki.ssjanz,  and   de   Wekra), 

A.,  i,  25. 


( Tolyl  compounds  Mf  —  I.) 
7?!-Tolylmetliylamine,  6-nitro-  (T.scher- 

xiac),  a.,  i,  490. 
^^-Tolylmethylcarbinol   and   its  phenyl- 

urc'tliane  (Ki.aces  and   Keii,),   A.,  i, 

554. 
Tolylmethylphthalimide,  0-,  wi-,  and  p- 

nitro-  (Tschekxiac),  A.,  i,  490. 
;)-Tolyl-mono-     and     -di-methyl-i//-thio- 

carbamides    and     their     hydriodides 

(Jtiiixsox  and  Bristol),  A.,  i,  752. 
Tolyloxides,  nitro-,  alkali,  relations  be- 
tween   tlie   colour,    composition,    and 

constitution  of  the  (Frazkr),   A.,   i, 

817. 
6-;'-Tolyloxy-?n.toluic   acid  (Fosse  and 

Rohyx),  A.,  i,  647. 
;w-Tolyl    phenoxymethyl  ketone  and  its 

oxime  and  sulphonic  acid  (.Stoermer 

and  Aiexstaot),  A.,  i,  41. 
pToljl  5-phenylbutadiene   ketone   and 

its  oxime  (Scholtz  and  Wiede.manx), 

A.,  i,  436. 
/'-Tolylphenylcarbamic  acid,  thio-,  ethyl 

ester  (v.  Meyer  and    Heiduschka), 

A.,  i,  808. 
/^-Tolylphenylcarbamide,        thio-       (v. 

Meykk    and     HEinrscHKA),     A.,    i, 

80=!. 
^j-Tolylphenyloxamic  acid,  thio-,  ethyl 

ester,    and    amide    (v.     Meyeii    and 

Heiduschka),  A.,  i,  808. 
Tolylpiperidinecarbamides,    0-    and   p- 

(Bouchetal  de   i.a   Roche),    A.,    i, 

574. 
;>-Tolylpiperidyluretliane,  3-bromo- 

(BorcHETAL     DE     LA     RoCHE),    A.,    i, 

776. 
;)-Tolyl8ulphonoacetanilide   (v.    Meyer 

and  Heiduschka),  A.,   i,  809. 
;?-TolyI   5-;)-tolylbutadiene  ketone,  and 

its  oxime  (ScHiiLTZ  and  Wieue.mann), 

A.,  i,  437. 
p-Tolylo  tolylcarbamic  acid,  thio-,  ethyl 

ester  (v.  .Meyer  awl  K.  .Meyer),  A., 

i,  810. 
p-Tolyl-o-toIylcarbamide,thio-(  V.Meyer 

and  E.  Meyi-.i:),  A.,  i,  810. 
;j-Tolyl-"tolyloxamic    acid,     thio-     (v. 

Mi-.YEi:  and  K.  Mkyki;),  A.,  i,  810. 
/)-Tolyl  "(-tolyloxamic  acid,  thio-,  ethyl 

ester  (v.   Meyer  and  K.  .Meyer),  A., 

i.  810. 
;>-ToIyl-//'tolylphenyl  carbamide      and 

-thiocarbamide,  thio    (v.  Meyer  and 

K.  Mkvei'.i,  A.,  i,  810. 
/j-Tolyl"tolylphenyl  carbamide,  -thio- 
carbamide.    Old     oxamide,    thio-    (v. 

.Mkyek  .oil    !•:.    .Mi.Yi:i;  ,   A.,   i,   810. 
Tolyltrimethylammonium     inctliyl    huU 

j>iiat«s,   o-  and   ;;•   ;  Ul.LMANN),   A.,   i, 

:195. 
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Tonometry,   new  laws  of,  which  can  be 

deduced    from    Kaoult's    experiments 

(Wickersheimek),  a.,  ii,  634. 
Topaz    from   Western   Australia  (Simp- 
son), A.,  ii,  381. 
Toxin,    intracellular,    of    the    typhoid 

bacillus  (Macfadyen  and  Rowland), 

A.,  ii,  168. 
Toxins   and    antitoxins,    application   of 

jdiysical    chemistry   to   the   study   of 

(Akrhenius    and    Madsen),   A.,   ii, 

561. 
Trachyte      from      Monte      Amiata     in 

Tuscany  (Sti'RIJ),  A.,  ii,  159. 
Transition     points     and    temperature. 

See  under  Thermochemistry 
Transport  numbers.     See  under  Electro- 
chemistry. 
Trees,    variation    of    the    carbohydrate 

reserves   in    the   stems   and    roots   of 

(Leclerc  du  Sablon),  a.,  ii,  170. 
Triacetonedihydroxylamine         phenyl - 

hydrazone   (HARRIES  and  Ferrari), 

A.,  i,  320. 
2: 7: 8  -Triacetoxybrazanquinone  ( v. 

KosTANECKi  and  Lloyd),  A.,  i,  645. 
Triacetylacetonylsilicon  salts(  Dilthey'), 

A.,  i,  405. 
Triacetylacetonyltin    salts    (Dilthey), 

A.,  i,  406. 
Triacetyldextrose,     hydrolysis     of,    by 

enzymes  (Agree  and  Hinkins),  A.,  i, 

218. 
Triacetyl-.     See   also  under  the  parent 

Substance. 
Tri/.wamylamine  ferri-  and  ferro-cyanides 

(CmiKTiEx),  A.,  i,  156. 
Tri/soamylcarbinol.        See      Hexadecyl 

alcohol. 
Trianilinophenylphosphimide    and    its 

salts  (Lemoult),  a.,  i,  672. 
Triazobenzene     {phmi/lazoiviidc),     syn- 
theses  with   (Uimroth),   a.,   i,   127, 

450. 
l:2:3-Triazole  derivatives,  formation   of 

(I'IMKOTH),  A.,  i,  127. 
Triazoles,  nomenclature  of  (Buscii),  A., 
i,  531. 

synthesis  of,  by  the  action  of  sodium 
on  nitriles  (v.  Walther  and  Krum- 
iiiKCKL),  A.,  i,  661. 
Tribenzoylchitose  (Neuberg  and  Nei- 

MANN),  A.,  i,  74. 
aye-Tribenzoyl-jSo-diphenyl-a-methyl- 

pentane  (Abeli.),  T.,  362  ;  P.,  17. 
sTribenzoykv/tVotrimethylenes, synthesis 

of  (Paai.  and  Schulze),  A.,  i,  710. 
Tribenzoyl-.     See  also  under  the  parent 

Substance. 
Tribenzylcarbinol  (Sachs  and  Loevy), 

A.,    i,    5tt2,    820;    (Houben),    A.,   i, 

826. 


Tribenzyltrimethylenetriamine  (Hock), 

A.,  i,  465. 
2:4:6-Tri-;>etlioxyplienyl-l:3:6-triazine 

(lri-\)-ctliox]jcyaphcnine)    (Diels     and 

Liebeumann),   a.,  i,  867. 
Triethylbenzene    (Gustavson),    A.,    i, 

471. 
1:2:4-Triethylbenzene,   and  its  5-acetyl 

and  tribromo-derivatives  (Klages  and 

Keil),  a.,  i,  553. 
Triethylbenzene-aluminium       chloride, 

additive  and  fermentative  properties  of 

(Gustavson),  A.,  i,  470,  804. 
Triethylpbosphine,  action  of,  on  ethylene 

chlorohydrin    (Partheil   and   Gron- 

ovEit),  A.,   i,  801. 
Triethyltrimethylenetriamine    (Hock), 

A.,  i,  465. 
Triglycylglycineamidecarboxylic    acid, 

ethyl  ester  (Fischer),  A.,  i,  467. 
Triglycylglycinecarboxylic  acid  and  its 

ethyl  ester  (Fischer),  A.,  i,  467. 
Trigonelline  from  Strophantkus  hispidus 

(Karsten),  a.,  ii,  172. 
Trihydroxy-.      See    under    the    parent 

Substance. 
Triketomethyltetrahydrobenzene,      tri- 

chloro-     (ZiNCKE,     Schneider,    and 

Emmerich),  A.,  i,  760. 
Triketones  (Sachs    and    Wolff),    A., 

i,  792. 
/SyS-Triketopentane,       derivatives       of 

(Sachs  and  Wolff),  A.,  i,  792. 
/375-Triketo-5-phenylbutane,  derivatives 

of  (Sachs  and  Wolff),  A.,  i,  792. 
2 ; 3:4-Trimetlioxybenzoylacetone  ( B lum - 

BEi;r;  and  v.  Kostanecki),  A.,  i,  644. 
2:7:8-Trimethoxybrazan     (v.     Kostan- 
ecki and  Lloyd),  A.,  i,  645. 
2:7:8-Trimethoxybrazanquinone  (\. 

Kostanecki  and  Lldyd),  A.,  i,  646. 
3:4:6  Trimethoxyphenanthrene,  identity 
of,  with  thebaolmethylether(VoNGE- 
i:ichten),  a.,  i,  168. 

and  its  picrate  and  dibromo-derivative 
(Pschorr,  Seydel,  and  Stohrer), 
A.,   i,   167;  (Vongerichten),    A., 
i,  168  ;  (Knoru),  A.,  i,  840. 
3:4:6-Trimethoxyphenanthrene-9-carb- 

oxylic  acid  and    its   salts  (Pschorr, 

Seydel,  and  Skuikf.i;),  A.,  i,  167. 
2:3:5-Trimethoxy-l-propylbenzene,    and 

4-nitro- (Th(ims),  A.,  i,  558. 
2:4:6-Trimethoxypyrimidine  (BOttner), 

A.,  i.  659. 
3:4:4 -Trimethoxystilbene,  2-nitro- 

(P.s(iDiKi!,   Seydel,    and    Stohker), 

A.,  i,  167. 
oa7-Trimethylacetonedicarboxylic  acid, 

ethyl  ester,  preparation  and  reduction 

of  (Perkin  and  Smith),  T.,  775  ;  P., 

163. 
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Trimethylamine,    ^i'amiiio-,     tribenzoyi 
deriv.itivf  of  I  DEsri-nE>,  A.,  i,  7"2. 

Trimethyl^^<janiino-diplienylmetliane 
and  -phenyl-i/tolylmethane  vFakbkn- 

FABiaKKN     Vdll.M.     F.     liWKK    &    CO.  ), 

A.,  i,  519. 
Trimethylf/iaminophenazoniuni    metli\l 
and    etlivl    nitrates    (Ullmann    and 
Wknnei;\  a.,  i,  407. 
Trimetliylanimoiiium  magnesium   arsen- 
ate (.Brisac),  a.,  i,  60(5. 
phosphate  (Pokcheu  and  Bkisac), 

A.,  i,  r^or. 

2:4:6  Trimethylbenzaldazine        (Haki>- 

isr.',  A.,  i,  '267. 
Trimethylbenzene,  (Ztchloro-  (Ckossley), 

1'.,  2-27. 
l:3:5Trimethylbenzoiiitrile  (Scuoll  and 

Kaikk \  A.,  i,  'liKi. 
2:4:6  Trimetbylbsnzyl2:4:6-triinethyl- 

benzylidenehydrazine  and  its  acetyl, 

beaZ'iyl.        and         nitroso-derivatives 
Hakhing),  A.,  i,  2'^7. 
Trimethyl-ni-biBfi/c'/yliexenoiie,   and    its 

i.-iomeride      (KNoEVEyAOEi.),     A.,     i, 

1-33. 
Trimethylbrazilone   (Herzig  and   Pol- 
LAK),  A.,  i,  508. 

and    its  oxime   aud   its   acetyl  deriv- 
ative,   and    bromo-    (Herzig    and 
Pollak),  a.,  i,  270,  713. 
Trimethylbrazilone,      nitro-,     and     its 

oxime  (IIkkzio  and   Pollak),  A.,  i, 

7i;i. 
777-Trimethylbutyric  acid.     Sec  Hept- 

oic  acid. 
Trimethylcarbinol.        See      Icrt.  Bntyl 

alcohol. 
Trimethylene    dicyanide,    condensation 

of,  with  etiiyl  oxalate  (Milhael),  A., 

i,  73(3. 
cy<r/oTrimethylene,   conversion    of,    into 
propylene  (Tanatar),  A.,  i,  1. 

compounds  (Kutz    and    Stalman.v), 
A  ,  i,  741. 

group,     fi.ssion     j)henomena     in     the 
(K.»rzj,  A.,  i,  712. 
ri/c^Trimethylenecarboxylic  acid,  meu- 

thyl  ester,  an<l  its  rotation  (Rli'E  and 

ZEi.TNKiii,  A.,  i,  5t5t3. 
cyc/'-Trimethylene  mono     and    -di-oarb- 

ozylic  acids,  dlssof-iation  constants  of 

(Du.NE  aud  Si'RASKLI.vg),  T.,  1378; 

P.,  247. 
i-V'/"Trimethyl8ne  di-, -tetra-, and  -heza- 

carbozylic    acidi   (KOTZ    and    8tal- 

MASS  ,  .\.,  i,  7  l'.i. 
Trimethylenediamine,  .V  diacctyl  dariv- 

litivr,    and     its    cixalat«    (Haua    and 

.Majima),  A.,  i,  'J'.'l. 
1  1  2  Trimethyl  A- ♦  dihydrobenxene, 

3;5(^ichloro-  (Uko.'».->i.eY;,  P.,  'J27. 


Trimethylethylammonium       ;>(/iodides 

(Sll:(i.MHnI.M\  A.,  i,  4'J'J. 
l:2:4-Trimethyl-5-ethylbenzene   and  its 

sulphonic  acid   (Klages  aud   Keil), 

A.,  I,  551. 
Trimethylethylene.     See  Amylene. 

nitrosochloride.      See      Peutaue     {fi- 
))irt/n/lbu(anc),  7-c!doro-3-uitroso-. 
1:1:5  Trimethyl-2-ethylene-4:5-c//c/o- 

pentene    ( IJDi'VKAii.r   aud     Blaxc) 

A.,  i.  »)1.3.' 
1:3:3  Trimethyl  2  ethylideneindoline 

and    its    salts    (Pi.AMilEi:    aud    Box- 

aviaI,  A.,  i,  4:34. 
l:3:3-Trimethyl-2-ethylindoline  aud  its 

picratc  (PLANCHERaud  Bonavia),  A., 

i,  434. 
Trimethyl  glucose.   See  Dextrose  methyl 

etliers. 
//•rt)t-s-aa7-Trimethylglutaconic  acid 

{hej\i/laiedicarbo.r)//ic  acid),   synthesis 

of  (i'ERKi.v  and  Smith),  T.,  777  ;  P., 

163. 
007-Trimethylglutaconic  acid  {hexijlene- 

dkarhoxtilic    acid),    esters    (Blaise), 

A.,  i,  548. 
aa7-Trimethylglutaric     acid      {liexxine- 

dicarboxylic  acid),   synthesis   of,   ami 

its      /37-rfibromo-     aud      )3-hydroxy- 

deiivatives  (Perkin  aud  Smith),  T., 

771  ;  P.,  163. 
1:2:5 -Trimethylindole      (Farbenfabri- 

KE.s  voKM.   F.  Bayer  k  Co.),  A.,  i, 

516. 
l:l:2-Trimethyl-3-methyleneci/fAjpent- 

ane    (BoI'veault    and    Blanc),    A., 

i,  G1.5. 
Trimethyl      o-methylglucoside.         See 

a•Mutllyl^'luco^,id^  methyl  ethers. 
Trimethylolbisacetophenone  (van 

Maki.k  and  Tollens),  A.,  i,  493. 
Trimethyloldiacetylmethylc(/c/rvhexen- 

one  (Ksor.v  ESAOEL),  A.,  i,  639. 
Trimethylpapaveroline  and  its  additive 

salts  (I'k'TEI'  aud   Kua.mer.s),   A.,   i, 

35  S. 
r-4:6:5-TrimethyI<v/'/opentanone  ami  its 

o.xinm     and     bcuzylideue     derivative 

(Blanc  and    De.sfontaine8),   A.,  i, 

565. 
Trimethylphloroglucinol,  aud  its  methyl 

ether  (llr.KZii;    and    Wex/.EL),  A.,    i, 

491. 
3:4:6  Trimethylpyridine    from    Scottish 

shale  oil   aud    its  aurichlorido   (Oar- 

KErr    and    Smytiie),    T.,    763;    P., 

104. 
2:4:6  Trimethylsalicylaldehydo   plienyl- 

hy<liii/iiu>- (.VssKi.MiNni,  A.,  i,  \2'1. 
Trimethylsuccinic   acid   [pfiUanedicarb- 

i)ri//ir    (iri,i),    hydroxy-    (BoNE     and 

IlKNsrocK),  T.,  1387. 
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Trimethylsuccinic    anhydride,    bvomo-, 
action    of    alcoholic    potash    and     of 
diethylaniline    on   (Bone   and   Hen- 
stock),  T.,  1387  ;  P.,  248. 
Trimethyltetrolic  acid.     See   He])tinoic 

acid. 
Trimetliyltrinietliylenetriamiiie  ( HocK)y 

A.,  i,  465. 
Trimethyluracil,  oxidation  of  (Behrend 

and  Fkicke),  A.,  i,  739. 
Trimethyluretliane(v.  Braun),  A.,  i,  14. 
Trinaphthylenebenzene         {decacyclcne) 
(DziEWONsKi   and    Bachmann),    A., 
i,  431  ;  (Rehlander),  A.,  i,  571. 
Trioxymetliyleiie,     formntiou      of,     by 
direct   oxidation  of  aromatic   com- 
pounds  containing  a   ^-allyl    side- 
chain  (TiFFENEAU),  A.,  i,  81. 
solubility  of,  in  sodium  sulphite  solu- 
tions   (A.    and    L.    LuMiftpE    and 
Seyewetz),  a.,  i,  150. 
Triphenylacetic     acid      from      chloro- 
diphenylacetic  acid  (Bistrzycki  and 
Herbst),  a.,  i,  256. 
Triphenylcarbinol,  compounds  of,  with 
phenylhydrazine   and   with   quinoliue 
(Tschitschibabin),  a.,  i,  88. 
Triphenylcarbinol,   3;5-cZibromo-4-hydr- 
o.xy-     and     its     4-acetate      (AuwERS 
and  Schroeter),  A.,  i,  820. 
l:4:5-Triphenyldihydrotria2ole,        oido- 
imino-  and  endothio-  (Busch,  Kamp- 
HAUSEN,  and  Schneider),  A.,  i,  531. 
l:3:5-Triphenyl-2:4-dimethylc?/c/'opent- 
ane,   synthesis  of  (Abell),  T.,   367; 
P.,  18. 
oaa-Triphenylethane,  and  <rianiino-  and 
^nnitro-  (Kuntze-Fechner),  A.,  i, 
244. 
^-hydroxy-    (v.    Baeyer,    Villic.er, 
and  Hallensleben),  A.,  i,  813. 
Triphenylglyoxaline  {loj^hine),    and   its 

sulphates  (Pinner),  A.,  i,  124. 
Triphenylguanidine,  reaction  of,  with  4- 
phenylsemithiocarbazidc  (Schall),  A., 
i,  201. 
Triphenylmethane,         formation         of 

(Schmidlin),  a.,  i,  687. 
Triphenylmethane,    amino-    and   nitro- 
derivatives   (v.  Baeyer   and   Vil- 
liger),  a.,  i,  811. 
oi-chloro-,   action  of  zinc  on  (NoRRis 
and  Culver),  A.,  i,  333  ;  (Gom- 
berg),  a.,  i,  472  ;  (Norri.s),  A,, 
i,  618. 
action  of  zinc  on,  and  its  compound 
with      pyridine      (N  orris     and 
Culver),  A.,  i,  333. 
Triphenylmethanecarboxylic       lactone, 
dihydroxy-,    and   its  acyl   derivatives 
and  salts  (v.  Liebig),  A.,  i,  828;  (v. 
LiEBK!  and  Huitr),  A.,  i,  829. 


Triphenylmethane  group,  some  reactions 

of  (VoNGERicHTKN  aud  Bock),  A.,  i, 

721. 
Triphenylmethanesulphonic     acid,     p- 

hydroxy-,    sodium    salt   (v,    B.'VEYEH, 

ViLLiGER,  and  Hallensleben),  A.,  i, 

813. 
Triphenylmethyl,  preparation  and  con- 
densation of  (Gomberg),  A.,  i,  244. 

formula  of  (Heintschel),  A.,  i,  243. 

condensation  of,  to  hexaphenylethane 
(Gomberg),  A.,  i,  81. 
Triphenylmethyl  bromide,    3;5-f?tbromo- 

4-hydroxy-  (Auwers  and  Schroeter), 

A.,  i,  820. 
l;3:5-Triphenyl-2-methylcyc?opentane, 

synthesis  of  (Abell),  T.,  367  ;  P.,  18. 
Triphenylmethylphenylsulphone        (v. 

Baeyer,    Villiger,    and    Hallens- 
leben), A.,  i,  812. 
2:4:6-Triphenyl-3-methylpyridine      and 

its  hydrochloride  and  picrate  (Abell), 

T.,  363;  P.,  17. 
Triphenylosotriazole,  and  its  ^ribromo- 

aud  p-mono-  and   in'-nitro-derivatives 

(BiLTZ  and  Weiss),  A.,  i,  59. 
1  3:5-Triphenylpyrazole   (Moureu    and 

Brachin),  a.,  i,  581. 
1:3  4-Triphenylpyrazolone,     4-;j-chloro- 

5-imino-,  and  its  1-jD-bromo-  derivative 

(V.  Walther  and  Hirschberg),  A., 

i,  494. 
Triphenylsemicarbazide  (Acree),  A.,  i, 

862. 
2:4:6-Triphenyl-l:3:5-triazine,         tri-p- 

hydroxy-    (Diels  and   Liebermann), 

A.,  i,  868. 
l:3:5-Triphenyltriazole8,     chloro-deriva- 

tives,  synthesis  of  (v.  Walther  and 

Krumbiegel),  a.,  i,  661. 
l:3:4Triphenyl-l:2:4-triazolone  (Busch 

and  Walter),  A.,  i,  523. 
Tripropylcarbinol.     See  Decyl  alcohol. 
Tripropylenediaminechrominm         salts 

(PFEiFFERand  Haimann),  a.,  i,  464. 
Tripropylurethane  (v.  Braun),  A.,  i,  14. 
Triple  point  (Saurel),  A.,  ii,  15. 
Trisaccharides,  hydrolysis  of,  by  dilute 

acids  (WoGRiNz),  A.,  ii,  721. 
Tritico-nucleic     acid,      cytosine     from 

(Wheeler  and  Johnson),  A.,  i,  527. 
l:3:5Tritolyltria2oles,  synthesis   of  (v. 

Walther  aud  Krumbiegel),  A., i, 661. 
Trommer's  sugar  reaction  (Schaer),  A., 

ii,  344. 
Tropane,  3-bromo-,  and  its  salts  (Will- 

statter).  A.,  i,  361. 
Tropidine,  synthesis  of  (Willstatter), 

A.,  i,  359. 
Tropine,    synthesis    of,    from    tropidine 

(Will.sta.tter),  A.,  i,  360 ;  (Ladkn- 

burg),  a.,  i,  431. 
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il-Tropiiie  from  trojiidine  (Mkuck),  A.,  i, 

Tropine-   ami   ij/Tropine-methylammon- 
ium   salts,    •i-bronio-  ( Wii.lstatteu), 
A.,  i,  360. 
Trouton's  formula.     See  under  Thermo- 
chemistry. 
Truxene  from  couraarone-tar  (Kraemer), 
A.,  i,  332.. 
new  synthesis  of  (Wegeu  and  Bill- 
MANN),  A.,  i,  332. 
Trypsin  (Mays),  A.,  ii,  559. 

jiresence   of    small   ijuantities    of,    in 
commercial    pepsins    (Bourquelox 
and  H^rissey),  A.,  i,  376. 
liberation    of,    from    trypsin-zymogen 

(Hekma),  a.,  ii,  559. 
action  of  (Schwarzschild),  A.,  i,  780. 
action  of,  on  gelatin  (Kruger),  A.,  i, 

723. 
law  of  the  action  of,  on  gelatin  (Heniu 
and  Baxcels),  A.,  i,  591. 
Tryptophan,  the  precursor  of  indole  in 
protcid  putrefaction  (Ellixgek  and 
Gestze.v),  a.,  i,  781. 
constitution  of  (Hopkin.s  and  Cole), 
A.,  i,  f)90. 
Tuberieation,     physical     conditions    of 

niEKNAiii)),  A.,  ii,  170. 
Tuberose  blossoms,  oil  of,  and  its  pro- 
duction   during    enfleurage    (Hes.se), 
A.,  i,  507. 
Tubes,  sealed,  new  apparatus  for  heating 

(.U'nghaiin),  a.,  ii,  138. 
Tumours,  l)ony,  with  thyroid-like  struc- 
ture, iodine  in  (Soluner  and  Camer- 
kk),  a.,  ii,  164. 
Tungsten   chromium   carbide   (MoissAX 
and  Koi/XETZow),  A.,  ii,  651. 
trioxide,   inrtueuce  of,  on  the  s])ecific 
rotations    of    Mactic  acid   and    its 
potassium    salt    (Henijersox     and 
Prextke),  T.,  259  ;  P.,  12. 
Tungstic  acid,  colloidal,  existence  of 
d'Ai-rADA),  A.,  ii,  23. 
reduction  of,  liy  nascent   hydrogen 
(KKiciiARn),  A.,  ii,  217. 
Vanadiotungstic  acids,  complex,  salts 
Kiir.i:i:>-),  A.,  ii,  376. 
Tungsten,     titanium,     vanadium,     and 
iiiolylidcnum,  detection  and  separation 
iif  :  kKKHAUD).  A.,  ii.  217. 
Tungsten-potassium  bronze  'v.  Kxokhk 

and  Si  llAKEl;;,  A.,  ii.  2:j. 
Tunny  fish,  ]iroteid  base  from  the  sjierm 

of  tlie  (Ui.i'lANi),  A.,  i,  215. 
Turmeric,    new    method     of    detecting 

'  I'.Ki.i.),  A.,  ii,  251. 
Turnbull's  blue  (CiiiiiiriEs),  A.,  i,  685. 
Turpentine,  ipplication  <>f  the  phase  rule 
to  tla-  ilistillation  of  (Vh'iZE.s),  A.,  ii, 
5.35. 


Turpentine,  oil  of  Bordeau.x,  analy.sis  of 
(XP.zRii),  A.,  ii,  698. 
separation     of     mineral     oil     from 
(Herzkkid),  a.,  ii,  186. 
Typhoid     convalescents,     serum     from 

(Evans),  A.,  ii,  674. 
Tyrosinase,   animal  (Gessard),    A.,    ii, 
165. 
in  sponges  (Cotte),  A.,  ii,  309. 
Tyrosine,  breaking  down  of,  in  seedlings 
(Bertel),  a.,  ii,  321. 
colour  reaction  of  (Morner),  A.,   ii, 

252. 
separation   of,  from   leucine  (Haber- 
MAXX  and  Eiirenfeld),  A.,  ii,  192. 


TJ. 


UnibeUidaria   califomica,    acids   of  the 
seeds  of  (Stillmax    and   O'Neill), 
A.,  ii,  171. 
Undecane,     ;8-amiuo-,     and     its     salts 

(TmiMs  and  Maxnich),  A.,  i,  680. 
/3-XIndecinene  and  its  dibromide  (Thom.s 
and   Maxnich),    A.,    i,    674;   (Max- 
xicn).  A.,  i,  678. 
a-TJndecinoic  acid   {nonyljrropiolic  acid) 
and    its   esters   (MoUREU    and    Del- 
angk),  a.,  i,  313. 
Undecyl    alcohol    {methylnonylcarbinol) 
(TiiOMS  and  Maxnich),  A.,  i,  673. 
and  its  acetate  (Hoi'iien),  A.,  i,  48. 
Undecylenic  lactone,  7-hydro.\y-  (Beat- 

tv),  a.,  i,  726. 
Uracil,    occurrence    of,    in    the    animal 
system  (Kossel  and  Steudel),  A., 
ii,  311. 
from   autolysis   of  the  pancreas   (Le- 

vexe),  a.,  ii,  438. 
and  5-bronio-,  synthesis  of  (Wheeler 
and  Merriam),  A.,  i,  525. 
Uraminopropionic   acid,  potassium   salt 

f AmiUEasiii),  a.,  i,  157. 
Uranium,    position   of,   in  the   periodic 
system   (Oechsner  ue    Coninok), 
A.,  ii,  281. 
radioactivity  of   (Rutherford),   A., 

ii,  347. 
action   of,   on  plants  (Luew),  A.,   ii, 
173. 
Uranium  salts  (Oechsner  deConinck), 
A.,  ii,  216. 
basic,  (juadrivalent  (Oulokk),  A.,  ii, 
7:J2. 
Uranium    antimonide,    arsenide,    phos- 
pliidc,  selenido,  and  tuliuride  (Col- 
ani),  a.,  ii,  053. 
jihosidirtte,  estimation  of,  hy  the  zinc 
ndiictor  (Pl-lman),  A.,  ii,  761. 
Uranous  oxide  (Oechsner  heCo.vi.sck), 
A  ,  ii,  154. 


1056 


INDEX    OF   SUBJECTS. 


Uranium : — 

Peruranates,  new  class  of  (Aloy),  A., 

ii,  431. 
ITranyl    bromide    (Oeciisner    de    Co- 

NiNCK),  A.,  ii,  299. 
phosphate,  estimation  of,  by  tlie  zinc 

reductor  (Pulman),  A.,  ii,  761. 
Urea   and    sugars,    antitoxic    effect    of 

(Lesn6  and  Richet),  A.,  ii,  503. 
complete  decomposition  of,  by  means 

of  nascent  sodium   hypobromite   in 

an   alkaline   medium   (Le   Comte), 

A.,  ii,  518. 
reagent  for  the  identification  of  (Fex- 

ton),  T.,  187. 
estimation   of  (Sellier  ;  DoNzfi  and 

Lambling  :  Erben),  A.,  ii,  581. 
estimation   of,  in  blood   (Barcroft), 

A.,  ii,  343. 
amount  and  estimation  of,  in  normal 

human  urine  (Moor),  A.,  ii,  343. 
estimation  of,  in  urine  (Arnold  and 

Mentzel),  a.,  ii,  48  ;  (Folin),  A., 

ii,  116,  518  ;   (Le  Comte),  A.,    ii, 

518. 
estimation  of,  in  urine,  by  the  hypo- 
bromite process   (Pechell),  A.,  ii, 

192. 
estimation  of,  in  urine  with  mercuric 

nitrate  (Long),  A.,  ii,  768. 
Urea.     See  also  Carbamide. 
Ureidodi-ethyl-     and      -propyl-malonic 
acids  (GEBRiJDER  VON  Nie.ssen),  a., 
i,  799. 
Ureometer,  new  (Sellier),  A.,  ii,  581. 
Urethane,    CjiHigOgNSo,  from   ammon- 
ium phenyldithiocarbamate  and  ethyl 
bromoacetate  (v.  Braun),  A.,  i,  15. 
Urethane,    formaldehyde  derivatives  of 

(Conrad  and  Hock),  A.,  i.  607. 
Urethanes,  dithio-,    preparation  of  (v. 
Braun  and  Rumpf),  A.,  i,  13;  (De- 
l^pine),  a.,  i,  156. 
Uric  acid,  formation  of,  in  birds  (MiL- 

ROY),  A.,  ii,  672. 
formation  of  carbamide  from   (RiCH- 

ter),  a.,  i,  468. 
effect  of  alcohol   on   the  excretion   of 

(Chittenden  and   Beebe),  A.,   ii, 

562. 
influence  of  quinic  acid  on  the  excre- 
tion of  (Taltavall  and  Gies),  A., 

ii,  563. 
estimation     of,     in     urine     (Gittel- 

macher-Wilenko),     a.,     ii,     48  ; 

(Garnier),  a.,  ii,  583. 
Uric  acid,  ammonium  salt,  excretion  of, 
by  the  serpents'  kidneys  (Tribon- 
DEAU),  A.,  ii,  672. 
Urinary  chlorides,  effect  of  saline  injec- 
tions on  (Sollmann),  a.,  ii,  562, 
670. 


Urinary   indican   (Pohcher   and    Her- 

viEUx),  A.,  ii,  672. 
secretion,  theory  of ;  the  retention  of 
chlorides     (Sollmann),     A.,     ii, 
91. 

influence  of  exercise  on  (Garratt), 
A.,  ii,  313. 
Urine,  experiments  on  (Clowes),  A. ,  ii, 

562. 
electrical  conductivity  of,  in  relation 

to  its  chemical  composition  (Long), 

A.,  ii,  165. 
effect     of    diminished     exci-etion     of 

sodium  chloride  on  the  constituents 

of  (Hatcher  and  Sollmann),  A., 

ii,  91. 
abnormal     constituents     of    the,      in 

epileptic  fits   (Inouye  and  Saiki), 

A.,  ii,  317. 
relation  of  the  specific  gravity  of,  to 

the   solids   present   (Long),  A.,  ii, 

520,  742. 
acidity    of    (Hober),    A.,    ii,    441  ; 

(Folin),  A.,  ii,  562. 
crystalline     colouring     matter     from 

(Cotton),  A.,  i,  217. 
pigments,    chloroformic   (Maillard), 

A.,  ii,  563  ;   (Porcher  and   Her- 

viEUx),  A.,  ii,  672. 
decarbonisation  of  (Neumann),  A.,  ii, 

243. 
ammonia  in  (Landsberg),  A.,  ii,  442. 
indoxyl  in  (Gnezda  ;  Maillard),  A., 

ii,  563. 
iron     in     normal     and     pathological 

human    (Neumann    and    Mayer), 

A.,  ii,  227. 
icteric,     glycuronic    acid    in     (van 

Leersum),  a.,  ii,  444. 
homogentisic   acid   in,    after   the   ad- 
ministration of  phenylalanine  (Fal- 

TA  and  Langstein),  A.,  ii,  496. 
phenols,    free   and   united   with    sul- 
phur, in  (Monfet),  a.,  ii,  671. 
uroferric  acid   from   (Thiele),  A.,   i, 

452. 
excretion  of  bromal  hydrate  in  (Mar- 

aldi),  a.,  ii,  442. 
horse's,  acetone  in   normal  (Kiesel), 

A.,  ii,  670. 
of    the   musk   rat    (Gibson),    A.,   ii, 

672. 
of  rabbits,  occurrence  of  amino-acids 

in  the,  after  phosphorus  poisoning 

(Abderhalden  and  Bergell),  A., 

ii,  742. 
Urine,  analytical  processes  relating  to: — 
human,      analysis      of       (Camerkr, 

Pfaundler,  and  Soldner),  A.,  ii, 

688. 
detection  of  acetoacetic  acid  in  diabetic 

(Riegler),  a.,  ii,  112. 
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Urine.analytical  processes  relating  to: — 

detection  of  bromine  in  {Salkowski\ 

A.,   ii,   571  ;    (Cathcakt),   A.,    ii, 

572. 

detection    of    iodine   in   (Cathcaiit), 

A.,  ii,  572. 
source  of  error  when  testing  for  iodine 

in  (GvEunKT),  A.,  ii,  5U. 
detection    of  lactose    in,    by    plienyl- 

hydrazine  (Pouchku),  A.,  ii,  579. 
detection  of  mercury  in  (Oppenheim), 

A.,  ii,  696. 
detection  of  proteids  in  (Bernard), 

A.,  ii,  119. 
pathological,  proteids  precipitable  by 
acetic  acid  in  (Matsumoto),  A.,  ii, 
501. 
diabetic,     coloriraetric     detection     of 

sugar  in  (Ventre),  A.,  ii,  47. 
estimation  of  albumin  in  (Jolles),  A., 

ii,  -18. 
estimation  of  ammonia  in  (Shaffer), 
A.,  ii,   180;  (Folin),  A.,  ii,   239; 
(KuuGER  and   Reich  ;    Schitten- 
HELM),  A.,  ii,  688. 
estimation  of  calcium  and  magnesium 

in  (de  Jager),  A.,  ii,  182. 
estimation  of  chlorine  in  (Bernard), 

A.,  ii,  98. 
estimation  of  glycerol  in  (Leo),  A.,  ii, 

160. 
estimation    of  )3-hydroxybutyric   acid 

in  (Darmstaedter),  A.,  ii,  394. 
estimation  of  indican  in  (Ei.linger), 

A.,  ii,  620. 
estimation  of  iron  in  (Zickgraf),  A., 

ii.  46. 
clinical  method  for  the  estimation  of 
mercury     in     (Schumacher     and 
Jung),  A.,  ii,  44. 
estimation    of    the    nitrogenous   con- 
stituents of,   by  mercuric   chloride 
(Frelnd    and    Fellner),    A.,    ii, 
191. 
estimation   of   oxalic   acid  in  (Alba- 

hary),  a.,  ii,  579. 
estimation   of  potassium   in  (Al'TEN- 
RIETH     and     Bernhkim),    A.,    ii, 
181. 
estimation   of  potassium  and  sodium 
in  (Hi-RTLEY  and  Orton),  A.,  ii, 
695. 
estimation  of  purine  compounds,  uric 
acid,  and  alloxuric  bases  in  (GirrEL- 
MACHER-WlLENKo),     A.,      ii,      48  ; 
(Garnier),  a.,  ii,  583. 
estimation  of  the  products  of  putre- 
faction   in,    by  means  of   Ehrlicli's 
aldehyde     reaction     (Bal'M.stark), 
A.,  ii,  619. 
densimetric   estimation    of   sugar    in 
(Lohnstbin),  a.,  ii,  187. 
Lxxxiv.  ii. 


Urine, analytical  processes  relating  to: — 

estimation  of  snipbur  in,  by  means 
of  sodium  peroxide  (Modi;  A  KOWsKi), 
A.,  ii,  611. 

amount  and  estimation  of  urea  in 
normal  human  (Moor),  A.,  ii,  343. 

estimation  of  ure.i  in  (Arnold  and 
Menizel),  a.,  ii,  48;  (Folin), 
A.,  ii,  116,  518;  (Le  Comte),  A., 
ii,  518  ;  (Sellier  ;  Donzk  and 
Lambling  ;  Erben),  a.,  ii,  581. 

estimation  of  urea  in,  by  tlie  hypo- 
bromite  orocess  (Pechell),  A.,  ii, 
192. 

estimation  of  urea  in,  with  mercuric 
nitrate  (Long),  A.,  ii,  768. 

estimation  of  xanthine  bases  and  uric 
acid  in  (Gittelmacher-Wilenko), 
A.,  ii,  48  ;  (Garnier),  A.,  ii,  58:3. 

See   also   Alcaptonuria,   Diabetes,   Di- 
uresis, Excretion,  Indicanuria,   and 
Oxaiuria. 
Urobilin  in  cows'  milk  (Des.mouliekes 

and  Gautrelet),  A.,  ii,  500. 
Urochrome,   reaction  of,  with  acetalde- 

hyde  (Garhod),  A.,  ii,  520. 
Uroferric  acid  and  its  salts  (Thiele), 

A. .  i,  452. 
Ursocholeic  acid  (Hammarsten),  A.,  ii, 

Usnic  acid,  formula  of,  and  its  oximes 

and  their  anhydrides  (Wioman),  A., 

i,  96. 
f-Usnic  acid,  racemic  nature  of  (Smits), 

A.,  i,  26:3. 
Usnolic  acid,  formula  of,  and  its  methyl 

and    ethyl    esters    and    their  oximes 

(Widman),  a.,  i,  97. 
Uvarovite  from   Finlan  1  (Bor(;strom), 

A.,  ii,  304. 


Valency,  tlieory  of  (Abegg),  A.,  ii,  536. 
i'wValeraldehyde,  action  of  formaldehyde 
on  (\AN'  .M\i'.LEand  Tdllens),  A., 
i,  460. 
compounds   of,   with   aniline  sulpliite 
(Si'ERONi),  A.,  i,  247. 
Valeric       acid,       o-amino-7-hydroxy-, 
syntlicsis   of,    and    its   co]>per  salt, 
lactone   and   its   hydrochloride  and 
phenylaul)iniido      (Fischer       and 
Leuchs),  a.,  i,  12. 
bromo-,    soilium     salt,    phy.siological 
a<-tion  of  iFi'.Rh':),  A.,  ii,  442. 
I'wu Valeric  acid,  immonium  salts  (Keik), 

A.,  i,  :iox. 
i-wValeric   acid,   t^thyl   ester,  action   of 
lihenylbydnzino    on    (Baidakowsky 
antl  Slei-aka  ',  A.,  i.  111. 
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i?o-Valero-butyr-    and   -propion-amides 

(Taebouiuecu),  a.,  i,  738. 
S-Valerolactone,  foniiation  of,  from  glut- 
arie  anhydride  (Fighter  and   Beiss- 
wex(5er),  a.,  i,  459. 
)3-ValeroxyuDdecylene  (Lees),  T.,  15-i. 
j'syValerylacetic  acid,  methyl  ester  and 
copper    derivative    (BouvEAULT    and 
Boxcert),  a.,  i,  143. 
jsoValerylacetone  and  its  copper  deriva- 
tive (Bouveault  and  Bongert),  A., 
i,  142. 
isoValerylcamphocarboxylic  acid,  ethyl 

ester  (Bruhl),  A.,  i,  65. 
ISO Valeryldiantipyrine  (Eccle.s),  A.,  i, 

289. 
woValerylphenylhydrazine  (Baidakow- 

SKY  and  Slepaka),  A.,  i,  441. 
Vanadinite  in  the  copper  mines  of  Bena 
de  Padru,  near  Ozieri,  Sardinia  (Lovi- 
sATO),  A.,  ii,  735. 
Vanadium,  quadrivalent,  compounds  of 

(Koi'rel  and  Behrexdt),  A.,  ii,  551. 
Vanadium    tetrachloride,    reactions    of 
(Steele),  P.,  222. 
fluorides,      double,     constitution      of 

(Ephraim),  a.,  ii,  487. 
2X7itoxide,  preparation  of  double  com- 
pounds    of,      containing     chlorine 
(Ephraim),  A.,  ii,  418,  487. 
Vanadic  acid,  action  of  hydrochloric 
acid  on  (Ephraim),  A.,  ii,  487. 
reduction  of,    by  nascent  hydrogen 

(Reichard),  A.,  ii,  217. 
reduction  of,  by  the  action  of  liydro- 
chlorieacid(GoocH  and  Stookey), 
A.,  ii,  110. 
use   of  zinc   for  reduction    in    the 
estimation   of  (Gooch   and  Gil- 
bert), A.,  ii,  616. 
Vanadates,  behaviour  of,  in  aqueous 

solution  (Dullrerg),  A.,  ii,  733. 
Pervanadic  acid  (Pissarjewsky),  A., 

ii,  66,  432. 
Vanadiotungstic  acids,  complex,  salts 
(RoGEi;s),  A.,  ii,  376. 
Vanadium  silicide,  VSi.,  (Moissax  and 
Holt),  A.,  ii,  23. 
silicides    (Moissan    and    Holt),    A., 
ii,  81. 
Vanadium,     titanium,     tungsten,     and 
molybdenum,  detection  aiul  separa- 
tion of  (Reichard),  A.,  ii,  217. 
estimation    of    (Campagne),    A.,     ii, 

761. 
estimation  of,  in  alloys  (Nicolardot), 
A.,  ii,  576. 
Vanilla   extract,   analysis   of  (Wixtox 

and  Silverman),  A.,  ii,  341. 
Vanillaldehyde-;)-bromo-    and    -;)-nitro- 
phenylhydrazones  and  their  oxidation 
(Biltz  and  Siedex),  A.,  i,  120. 


Vanillin,  compound  of,  witli  sulphuric 

acid  (HooGEWERFF  and  vax  Dorp), 

A.,  i,  170. 
estimation    of,   in   vanilla    (MouLix), 

A.,  ii,  457. 
Vanillin,  o-amino-,  and  its  acetyl  deriv- 
ative, oxime,  and  phenvlhydrazone 

(Si-MULEAXU),  A.,  i,  634. 
nitro-,    and   its   potassium   derivative 

(Hayduck),  a.,  i,  826. 
isoVanillin,  nitro-compounds,  and  its 
ncetyl  and  benzoyl  derivatives  and 
their  5-nitro-compounds,  and  their 
phenylhydrazones  (Pschorr  and 
Stohrer),  a.,  i,  175. 
o-Vanillinazcimide    (Sumileaxu),    A., 

i,  635. 
Vanthoffite,  the  lower  temperature  limit 
of    formation    of    (van't    Hoff    and 
Just),  A.,  ii,  555. 
Vapour  density,  determination  of,  under 

diminished     pressure     (Erdmaxn), 

A.,  ii,  62. 
of  some  carbon  compounds  (Ramsay 

and  Steele),  A.,  ii,  635. 
of    metallic     vapours,     new  ■  method 

of    determining    (Jewett),    A.,   ii, 

61. 
See  also  Density. 
Vapour  density  apparatus,  new  (Li'M.s- 

dex),  T.,  342  ;  P.,  40. 
Vapour  phase.     See  Eijuilibrium. 
Vapour  pressure  apparatus  (Reik),  A., 

i,  308. 
Vapour  pressure   curves   of  uni variant 
systems    which   contain   a   gas   phase 
(BorzAT),  A.,  ii,  637. 
Vapour  pressures  and  boiling  points  of 

mixed  liquids  (Young  and  Fortey), 

T.,  45;  (YouxG),  T.,  68. 
of  aqueous   ammonia   solution    (Per- 

MAX),  T.,  1168  ;  P.,  204. 
of  bromine  in  solutions  of  hydrobromic 

acid      (RiCHTER-RjEWSKAJA),      A., 

ii,  717. 
of  liquid  hydrogen  and  liquid  oxygen 

at  temperatures  below  their  boiling 

points     on    the     constant     volume 

hydrogen  and  helium  scales  (Tra- 

vers,    Sexter,    and     Jaquerod), 

A.,  ii,  9. 
of     ternary      mixtures      (Schreine- 

makers),  a.,  ii,  530. 
of    pure    nitrogen    at   low    pressures 

(Fischer  and  Alt),  A.,  ii,  72. 
of   sulphuric  acid  solutions   (Burt), 

P.,  224. 
estimation   of  very  small,  in   certain 

circumstances    (Andrews),    A.,   ii, 

11. 
Vegetable  foods,  cooked,  chemical  cou\- 
position  of  (Williams),  P.,  66. 
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Vegetable   foods,    dccoinpositioii   of,  by 
Bacteria  (Kunk;,  Spieckekmanx,  and 
Oi.i(;\  A.,  ii,  -147. 
Vegetable  juices,    estimation    of   boric 
acid    oeenrring    naturally   in    (Hebe- 
liKANn),  A.,  ii,  181. 
Vegetables,    dii^estibilitj'    of    (Bryant 
and  Milnkk),  a.,  ii,  739. 
enzyme    Mliich     reduces    nitrates     in 
(AnKi.nrs  and  Aliiy),  A.,  ii,  G7S. 
Vegetation     in     atmospheres     rich     in 
carbon    dioxide    (DEMors.sv),    A.,  ii, 
321. 
Velocity     of     reactions.       See     under 

Atiinity. 
Venom,  snake.     See  Poison. 
Veratrole,     chloro-,     bromonitro-     and 
chloronitro-derivaiives    of    (Cuvsin), 
A,,  i,  166. 
Verbena,    oil    of,    from   Grasse    (Tueu- 

i.iKi:),  A.,i,  189. 
Vetches,  changes  in  ydiosphorus  in  the 
germination    of    (Iwaxoff),    A.,    ii, 
94. 
Vetivene    and    Vetivenol     (Genvkesse 

and  Laxglois),  a.,  i,  188. 
Vetiver,  oil  of  (Gexvre.sse  and  Lang- 

Lnis),  A.,  i,  187. 
Vinegar,  effect   of  fermentation  on  the 
composition  of  (Browne),   A.,    ii, 
231. 
detection   and    estimation   of  mineral 
acid  in  (Scnn>i;()WiTz),  A.,  ii,  700. 
Vinylacetic     acid,    new     synthesis    of 
(HoiBEN),  A.,  i,  789. 
additive  products  of  (Lespieav),  A., 
i,  .'i47. 
Vinyl  group,  behaviour  of,  on  reduction 

Kiage.s  and  Keil),  A.,  i,  553. 
Violaite  from  the  Caucasus  (Fedokoff), 

A.,  ii,  436. 
Viscosity  of  casein  solutions  (Sackvr), 
A.,  ii,  4. 
of   liquid    mi.xtures    (DrxsTAN    and 

J  EMM  kit),  p.,  215. 
of    lifjuid   substances    in    relation    to 
temperature  and  chemical  constitu- 
tion (Bats(  HiN.sKi),  A.,  ii,  12. 
of  solutions  (Rrin>uF),  A.,  ii,  403. 
of  phenol  in  tlie  liquid  state  (Scarva), 
A.,  ii,  640. 
Volatility  of  gold   in   presence  of  zinc 

FiiiKiJKUii),  A.,  ii,  433. 
Volcanic       dust        from       Martinique 
iSriiMEi.fK),  A.,  ii,  224. 
phenomena,  origin  of  (GArriEi:),  A., 
ii,  222. 
Volemitol,  presena;  of,  in  some  Piimu- 
hic<;i;  (I3uUGAi'Lr  and   Ai.i-ard),   A., 
i,  02. 
Volume,  atonui',  significance  of  changes 
uf  (UicHAKDs),  A.,  ii,  1.32. 


Volume,  molecular,   connection  between 
chemical  composition  and,  of  some 
cr3-stallographically  similar  miner- 
als (Prior),  A.,  ii,  377. 
of  inorganic  salts  in   aqueous  solu- 
tion,   certain    regularities  in    the 
(FoRCH),  A.,  ii,  714. 
specific,    of  gaseous  air  (Behn),   A., 
ii,  711. 
Volumenometer   for  small  quantities  of 
suUstanco  (Zehnder),  A.,  ii,  198. 


W. 

Wash-bottle  and  safety-tube  (Vigreux), 

A.,  ii,  613. 
Water,    synthesis    of,    by    combustion 
(TECi.r),  A.,  ii,  417. 
electrolysis    of    (Whitney),    A.,    ii, 

406.. 
dissociation     constant     of,     and     the 
E.M.F.  of  the  gas  element  (Preu- 
ner),  a.,  ii,  51. 
equilibrium   between   sodium  carbon- 
ates, carbon  dioxide,  and  (McCoy), 
A.,  ii,  413. 
equilibrium     between     succinonitrile, 
silver  nitrate,   and  (Middelberg), 
A.,  ii,  414. 
influence  of  air  on  (Kohlrausch),  A., 

ii,  125. 
action     of    metallic     magnesium    on 
(RoBERT-s  and  Broavn),  A.,  ii,  726. 
Distilled  water,  absorption  of  ammonia 

by  (Thovlet),  a.,  ii,  360. 
Natural  Waters  : — 
estimation  of  iron  in  (Winkler),  A.,  ii, 

108. 
Drainage  water,  lysimeter  (Welbel), 
A.,  ii,  509. 
coliirimetric  estimation  of  phosphoric 
acid  and  silica  in  (Veitch),   A., 
ii,  329. 
Ground   waters,  the  Bacillus  coli  in 

(HoiiTMN),  A.,  ii.  455. 
Eain   water,   discoloured  (Clayton), 
P.,  101. 
at  Ploty  in   1900,   1901,  and  1902, 
comiHwitiou  of  the  (Welbei.),  A., 
ii,  508,  749. 
radioactivity  from  (Wilson),  A.,  ii, 
194. 
Saline  water  of  Kef-el-Melah  in  the 
Dji  1m1  Amour  (Le  Cumte),  A.,  ii, 
l.V... 
Water  from  salt  marshes,  volumetric 
C8timali(m    of    calcium    and    mag- 
nesium   in   (!»'   Anselme),    A.,   ii, 
C95. 
Sea  water,  arsenic  in  (Gautieb),  A., 
ii,  593,  645. 
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Natural  Waters  : — 
Sea-water,  absorption  of  ammonia  by 
(Thoulet),  a.,  ii,  360. 
estimation  of  ammonia,   nitric  and 
nitrous  acids  in  (Geelmuyden), 
A.,  ii,  577. 
estimation  of  organic  matter  in  (Le- 
normaxd),  a.,  ii,  697. 
Spring  and  Mineral  waters,  influence 
of  "  decantation  "  on  the  composi- 
tion and  bacterial  state  of  (Box- 
jean),  A.,  ii,  319. 
arsenic  in  (Gautier),   A.,  ii,  593, 

645. 
detection  of  hydrogen   sulphide  in 

(Ganassini),  a.,  ii,  40. 
of  the  Grotto  at  Luchon,  free  sul- 
phur in   the   (Moissan),  A.,  ii, 
209. 
gases  from  (Moissan),  A.,  ii,  209; 
(Moureu),  a.,  ii,  222. 
Potable  water,  purification  of  (Gui- 
chard),  a.,  ii,  17. 
containing    magnesia     and     silica, 
purification  of  (Rebuffat),  A.,  ii, 
69. 
polluted,     the      Causse     tests     for 
(Rideal),  a.,  ii,  392. 
Water  analysis : — 

detection  and  estimation  of  ammonia 

in,    by    means     of    diaminophenol 

(Manget    and    Marion),    A.,    ii, 

390. 

estimation     of      carbon     dioxide     in 

(Forbes  and  Pratt),  A.,  ii,  694. 
estimation    of    the    hardness    of,    by 
aqueous   soap  solution  (Gawalow- 
ski),  a.,  ii,  185. 
estimation  of  nitric  acid  in  (Schma.- 
tolla),    a.,    ii,    101;    (Frerichs), 
A.,  ii,  328  ;  (Muller),  A.,  ii,  690. 
estimation    of    nitrates    in,    by    the 
Schulze-Schloesing      method        (de 
Koninck),  a.,  ii,  754. 
estimation  of  organic  matter  in  (Le- 

normand),  a.,  ii,  697. 
titration  of  dissolved  oxygen  in,  with 
indigo   and    hyposulphite    solution 
(Wangerin  and  Vorlander),  A., 
ii,  99. 
Hartleb's  method  for  the   estimation 
of   sulphates    in    (Rossi),    A.,    ii, 
178. 
Water  gas,  thermodynamics  of  (Hahn), 

A.,  ii,  274,  711. 
Water-melon    seed    oil  (Wijs),   A.,    i, 
602  ;    ("Woinarowskaja    and   Nau- 
mova),  a.,  ii,  171. 
Wax,  bees'.     See  Bees'  wax. 

of  flax  (Hoffmeister),  A.,  ii,  448. 
myrtle,  constants  and  composition  of 
(Smith  and  Wade),  A.,  ii,  608. 


Weight,    molecular,    determination    of 
(Biddle),  A.,ii,  411  ;  (Beckmann), 
A.,  ii,  533. 
determination    of,    by   a    microscopic 

method  (Barger),  P.,  121. 
determinations,    modification    of    the 
Landsberger   apparatus  for   (Lehn- 
er),    a.,    ii,    411  ;    (Meyer    and 
Jaeger),  A.,  ii,  467. 

of,     at     ver3'^     high 
(Nerxst),      a.,     ii, 


determinations 
temperatures 
636. 

determinations 


of,    by    the     boiling 
point  method  (OuDO),  A.,  ii,  60. 

and  constitution  of  carbon  compounds 
in  relation  to  boiling  point  (Hexry), 
A.,  ii,  8. 

of  inorganic  chloroanhydrides  and  of 
iodine  (Oddo),  A.,  ii,  60. 

of  metallic  chlorides,  determination  of 
(RiJGHEiMER),  A.,  ii,  725. 

of  phenols,  alcohols,  oximes,  and 
acids  in  benzene  solutions  by  the 
boiling  point  method  (Mameli),  A., 
ii,  711. 

of  fused  salts  as  determined  by  their 
molecular  surface  energy  (Bottom- 
ley),  T.,  1421  ;  P.,  272. 

of  solid  and  liquid  substances  in  the 
Weinhold  vacuum  vessel  (Erdmaxn 
and  V.  Unruh),  A.,  ii,  59. 
Wheat,  assimilation  in  (Adorjax),  A., 
ii,  94,  566. 

cultivation   of,    in    the    experimental 
fields  at  Grignon  in  1902    (Deh^- 
RAiN  and  Dupont),  A.,  ii,  96. 
Wheat  bran,  feeding  experiments  on  the 

utilisation    of    (Kohler,    Hoxcamt, 

Just,  Volhard,  and  Wicke),  A.,  ii, 

681. 
"White  pitch,"  Russian  (Tschirch  and 

Koritschoner),  a.,  i,  106. 
Wines  from  sugar,  use  of  nitrates  for  the 
characterisation  of  (Curtel),  A.,  ii, 
247. 

plastered,  inversion  of  sugar  in  (Mag- 
NANixi),  A.,  ii,  231. 

acetaldehyde  in  the  ageing  and  altera- 
tions of  (Trillat),  a.,  ii,  231. 

copper  in  (Omeis),  A.,  ii,  322. 

occurrence  of  organic  acids  in  (Par- 
theil  and  Hl'bxer),  A.,  ii,  765. 

occurrence  of  salicylic  acid  in  (JIast- 
baum),  a.,  ii,  703. 

zinc  in  (Benz),  A.,  ii,  322. 

sweet,  differentiation  between  "  mis- 
telles"and  (Laborde  ;  Halphen), 
A.,  ii,  689. 

detection  of  citric  acid  in  (Schindler), 
A.,  ii,  112. 

detection  of  fluorine  in  (Windisch), 
A.,  ii,  40;  ^Tusini),  A.,  ii,  178. 
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{o-Xylc7ie,  Me  :  Me  =  1 :2  ;  in- j-yleiw, 
Wines,  detection  of  sacehariu  in  (BoucH- 

Eu  and  DE  Boi'nge),  A.,  ii,  517. 
detection  ami  estimation  of  sulphurous 

acid  in  (Mathiec),  A.,  ii,  99. 
estimation  of  alcohol  and  extract  in, 

bv     weight     (De.michel),    A.,    ii, 

337. 
estimation    of  ammonia  in  (G.vutier 

and  HAi,i'iiEN),A.,ii,5C4;(L.VBORDE; 

Desmouueues),  a.,  ii,  689  ;  (Hal- 

PHEX),  A.,  ii,  'J90. 
estimation  of  glycerol   in  (Thillat), 

A.,  ii,  187. 
estimation  of  lactic,  malic,  and  succinic 

acids  in  (KuNz),  A.,  ii,  701. 
estimation  of  lactic  acid  in  the  volatile 

acids  of  (Partheil),  A.,  ii,  189. 
estimation  of  organic  acids  in  (Par- 
theil and  Hvbner),  A.,  ii,  765. 
Wollastonite     from     Bystrc,     Bohemia 

(Kdvak),  a.,  ii,   553. 
Wood,    tire-proof,    testing    (McKenxa), 
A.,  ii,   516. 


Xanthine,  preparation  of  (Boeh ringer 

\  Soehne),  a.,  i,  868. 
Xanthine,  thio-,  preparation  of  (Boeh- 

UIMJKIl  >t  SOEH.NE),  A.,  i,  740. 

Xanthine  bases,  estimation  of,  in  urine 
((Jrrri-i.MACHER-Wii.ESKo),  A.,  ii, 
is. 

Xanthones,  preparation  of  (Fos.se),  A., 
i,  .^.10. 

Xenon,  attempt  to  estimate  the  relative 
amounts  of  krypton  and,  in  atmo- 
spheric air  (Ramsay),   A.,  ii,  476. 

Xenotime  from  Brazil  (Hus.sak  and 
liKiiiNGEiO,  A.,   ii,  553. 

Xylamine  and  its  hydriodide  (Iloux), 
A.,  i,  463. 

//^-Xylene,  4-nitroamino-2:5:6-</niitro- 
(Bi.anks.ma),  a.,  i,  164. 

Xylenes,  action  of  sulphur  on  (Akon- 
sTEi.N  and  VAN  NikrdI'),  A.,  i,  158, 
329. 

<M-wi  Xyleneazo/Snaphthol  (v.  Niemkn- 
TowsKi),  A.,  i,  ].'!:5. 

wi-Xylene-6-sulphonamide,         4-bromo- 

(JlNGIIAHN   ,    A.,    i,    'I'l. 

//i-Xylene  5  sulphonic acid,  1 :6-f/(aniino-, 

and    it.s   salt-s    (Jingiiahn),    A.,   i, 

23. 

4  bromo-,  and  its  salts,  amide,  anilide, 

and    chloride   (.Iuxghahn),    A.,    i, 

4-hydroxy-,  and  its  suits  (.Ii'Ngiiaiin), 
A.,  i,  23. 


Me  :  Me-\:'i  ;  \i-rijlcne,  Me  :  Me  =  l:i.) 
Xylenol,  bromo-derivativesof  (Cbossley 

and  Le  Sveur),  T.',  127. 
m-4-Xylenol,  6-bromo-  (Noelting),  A., 

i,  338. 
ji>- Xylenol,  diphenylhydrazone  of  the  di- 

aldohyde    from    (Anselmixo),    A.,    i, 

122. 
Xylenol-alcohol  (Mana.s.se),  A.,  i,  28. 
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